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X% Preface

Thank you for using Y7S. This operation manual provides information about Y7 Smart Series High Performance Servo
System (Y7S for short) - Pulse Servo Drive and Motor. Please follow this manual to ensure the correct use method. If
you carry out the wrong use method and handling method, it will not only fail to give full play to the performance of the
product, but also lead to accidents and shorten the service life of the product.

We hope that you will properly use this product based on carefully reading this instruction manual.

I About the instruction manual
@ Although every effort has been made to perfect the manual, please feel free to ask us if you have any doubts

about the contents.

@ The following items should be specified in the instruction manual of the product
+ Danger, it is a high-voltage electric machine.

- Danger, voltage remains inside the terminals and machine after power cut off.

+ Local high temperature

+ Dismantling is strictly prohibited.

® This product is subject to specification changes and function additions at any time due to performance upgrades
and other reasons. No other notice will be given.

@ If you plan to obtain safety specifications for the equipment equipped with this product, please consult with us in
advance.

® To extend the service life of the motor and driver, please use them under the correct conditions of use. Please
follow the instruction manual for details.

©® The operating instructions are as up-to-date as possible, so the contents may change from time to time. If you
need a new version of the instruction manual, please contact us for a copy.

@ Reproduction of part or all of the contents of this User's Manual without the consent of the Company is prohibited.

I Confirm when opening the box

+ Whether the physical product matches the ordered one.
+ Whether there was damage during delivery.

« If you find a problem, please contact your dealer.

I Read the content before use

Thank you for using Y7S series pulse servo driver. This manual provides information about Y7S series pulse type
servo drive, please make sure to refer to this manual when installing, using and maintaining Y7S series products. Incorrect
use and handling methods will not only fail to give full play to the performance of the product and lead to a shortened
product life, but will also cause accidents.

Please keep the manual so that you can refer to it when needed.

I Terminology

For the terminology used in this manual, please refer to the following descriptions.

Terminology Description

Servo motor X2 series, X6 series servo motors
Servo Drive Y7S Series EtherCAT Servo Drive

Servo system A complete system consisting of a servo drive, a host controller and external equipment

Servo ON Motor energized

12



Servo OFF Motor not energized

Base blocking (BB) |Non-energized state formed by cutting off the base current of the power transistor of the current amplifier

Servo locking The state in which the motor is stopped by a zero position command in the position loop

o Cables connected to the main circuit terminals (main circuit power cables, control power cables, servo motor circuit
Main circuit cable
cables, etc.)

I Readers

+ This manual is intended for reading by.
+ whom Possesses knowledge of electrical engineering.
+ whom is in charge of transporting and storing Y7S series EtherCAT servo drives or related products.

+ whom is responsible for installation, connection, commissioning, and maintenance of Y7S series EtherCAT servo drives
or related products.

I Products Range of the Manual

This manual mainly provides information on the following products
Y7S Series EtherCAT Servo Drive

I Confirmation when opening the box

Projects Content

Whether the physical product matches the ordered one

Whether the accessories are complete

Whether there is any damage during the delivery.

I Manual Revision Notes

Versions Revised content
V1.0 First Edition
V2.0 Revision of Partial Errors

I Other notes

+ The content of this manual will be modified with the hardware and software changes to the product and a series of
related information such as product specifications, relevant updates will be released on the official website of HCFA: www.
hcfa.cn without notice.

+ The content of this manual is edited based on product information and customer requirements. If there is any doubt on
the contents of the manual, welcome to call us or send an email to 400@hcfa.cn and follow the version number marked on
the cover to help clarify.

+ Reproduction, duplication, etc. of part or all of this manual is strictly prohibited.

I Trademarks

+ EtherCAT® is owned by Beckoff Automation GmbH, Germany; MECHATROLINK®owned by the MECHATROLINK
Association is an open field network.

+ Other products described in this manual, product names and trademarks or registered trademarks of products are the
property of respective companies and are not our products.
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% Safety Precautions

When installation, wiring, operation, maintenance and inspection, always read this information and heed the
precautions that are provided.

For ignoring the contents of the manual and using the product incorrectly, the degree of harm and damage that may
occur is distinguished by the following safety signs.

Security markings and their meanings are as follows.

DANGER & Indicates danger of death or serious injury may occur if precautions not heeded.

CAUT'ON & Indicates an accident that may result in injury or property damage if precautions not heeded

® Indicates the "Prohibited Items" that are prohibited from being implemented.

0 Indicates the "mandatory” content that must be implemented.

DANGER /\

About Installation and Wiring

® Do not connect the motor directly to a commercial power source. There is a risk of fire and malfunction.

Do not place combustible materials around the motor or drive. There is a risk of a fire accident.

The drive must be protected by an outer case. When setting up the
protective outer case, the distance between the outer case wall, o ) ] )
) ) o o There is a risk of electric shock, fire and malfunction.
other machines and the drive must be maintained as specified in the

operating instructions.

It should be installed in a place where there is less dust and where it |There is a risk of electric shock, fire, malfunction and

will not come into contact with water, oil, etc. breakage.

Motors and drives are mounted on non-combustible materials such

There is a risk of a fire accident
0 as metal.
Be sure to have a professional electrician perform the wiring opera-

There is a risk of electric shock.

tion.

The FG terminal of the motor and driver must be grounded. There is a risk of electric shock.

The upper circuit breaker must be disconnected in advance for There is a risk of electric shock, injury, malfunction,
proper wiring. and breakage.

The cable should ensure that the connection is good and the ener-
gized parts must be insulated with insulating materials to effectively |There is a risk of electric shock, fire and malfunction.

achieve insulation.
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About Operation

Do not touch the inside of the drive. There is a risk of burning and electric shock

Do not allow the cable to be damaged, subjected to excessive o i )
] There is a risk of electric shock and malfunction.
external force, heavy pressure, or pinched.

Do not touch the rotating part of the motor while it is running. There is a risk of injury accidents.

! o There is a risk of electric shock, injury and fire
Do not use the cable by immersing it in oil or water. )
accidents.

® Do not do wiring and operation with wet hands

There is a risk of electric shock, injury and fire accidents.

Do not touch the keyway with your bare hands when using a motor o o )
i There is a risk of injury accidents.
with a keyway on the shaft end,

The temperature of the motor, driver, and heat sink will rise, so do not | There is a risk of burning or component damage

touch them. accidents.

Do not use external power to drive the motor. There is a risk of a fire accident.

About other precautions on use

) There is a risk of electric shock, injury and fire
Be sure to confirm safety after an earthquake. ]
accidents.

To prevent fire and personal accidents in the event of an earthquake, |There is a risk of injury, electric shock, fire, malfunc-
0 it should be practically set up and installed. tion, and breakage.

Be sure to set up an emergency stop circuit on the outside to ensure

) o There is a risk of injury, electric shock, fire, malfunc-
that you can stop the operation and cut off the power in time in case |
tion, and breakage.
of emergency.

About maintenance and spot checks

The drive has dangerous high voltage parts. When performing
0 wiring and point inspection, the power must be disconnected and

discharged (5 minutes or more). What's more, it is absolutely not

There is a risk of electric shock accidents.

allowed to be disassembled.

CAUTION 2\

About installation and wiring

The motor and drive are to be combined in the specified match. There is a risk of fire and malfunction.

) ) There is a risk of electric shock and malfunc-
Do not touch the connector terminals directly. .
ion.

Pay attention to the vent not to be blocked, or get foreign objects into. There is a risk of electric shock and fire.
a The test run must be performed with the motor fixed and separated from

the rest of the mechanical system. It must be installed on the mechanical |There is a risk of injury accidents.

system after confirmation.

Observe the specified installation method and installation direction. There is a risk of injury and malfunction.

Please install properly according to the weight of the equipment itself and o o )
There is a risk of injury and malfunction.
the rated output of the product.

About operation and running

) There is a risk of electric shock, injury, mal-
Do not stand on the product, or place heavy objects on the product. )
function and breakage.

Extreme gain adjustments and changes are prohibited There is a risk of malfunction and breakage.
® Do not use in areas exposed to direct sunlight. There is a risk of a malfunction.
Do not subject the motor and the motor shaft to strong shocks. There is a risk of a malfunction.

The purpose of the motor's built-in brake is to holde and it is prohibited to o o )
There is a risk of injury and malfunction.

be used in the usual braking situations.
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When power is restored after a power outage, there is a possibility of
sudden start-up, so please do not approach the machine. Be sure to set

the machine properly to ensure personal safety

There is a risk of injury accidents.

Do not use faulty or broken motors and drives.

There is a risk of electric shock, fire, and injury.

Please check if the power supply specification is normal.

There is a risk of failure.

The holding brake is not a stopping device to ensure the safety of the
machine. Please install a stopping device on the machine side to ensure

safety.

There is a risk of injury accidents.

When an alarm is raised,troubleshooting the causes and ensure safety,

then release the alarm and restart.

There is a risk of injury accidents.

Relays for brakes and emergency stop circuit breakers need to be con-

nected in series.

There is a risk of injury and malfunction.

About handling and storage

[t cannot be stored in places where rain and water drops are splashed, or

where there are toxic gases and liquids.

There is a risk of a malfunction.

Do not grip the cable or motor shaft when handling.

There is a risk of injury and malfunction.

Take care of falling or overtuning when handling and installation.

There is a risk of injury and malfunction.

If long-term storage is required, please contact us with the information

listed in this manual.

The cause of the malfunction.

Please store the products in a place that conforms to the storage environ-

ment specified in this manual.

There is a risk of a malfunction.

Other safety precautions

When disposing of the battery, please insulate the battery with tape, etc. and dispose of it according to the regulations of

the relevant department.

Please dispose of it as industrial waste when it is disposed of.

About maintenance and spot checks

Do not disassemble for repair work other than by our company.

There is a risk of a malfunction.

The main circuit power switch should not be turned on and off frequently.

There is a risk of a malfunction.

If the drive fails, disconnect the control power and main circuit power.

There is a risk of a fire accident.

Be sure to cut off the main power when not in use for a long time.

There is a risk of injury accidents

About maintenance and spot checks

(Warranty Period)

+ The product is guaranteed for 18 months from the month of manufacture of our company. However, for motors with brakes, it is a prerequi-

site that the number of acceleration and deceleration of the shaft does not exceed the service life.

(Guarantee content)

- Under normal use in accordance with this manual, repair is free of charge in the event of a failure during the warranty period. However, if

the following faliure occurs, repair will be charged even if the product is in warranty period,

I Wrong way of use, and inappropriate repair and modification.

Il Dropping, and damage not due to quality issue.

Il Use the product out of the product specifications.

IV Fire, earthquake, falling lightning, wind and flood, salt damage, voltage anomalies and other disasters.

V Water, oil, metal pieces, other foreign objects intrusion.

- The scope of the warranty is the body of the delivered goods, and any damage caused by the failure of the delivered goods is judged to be

out the scope of compensation.
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X Notation Used in the Manual

I Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a forward slash (/) before the signal
abbreviation. For example, BK is written as /BK.

I Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric setting) or
requires the selection of a function (parameter for selecting functions).

I Numeric Settings

Position: Position Control
Speed: Speed control

Torque: Torque control

Control modes available for this parameter.

!

Pn300

Speed command input gain

| Position Speed Torquel

Setting range Set unit Default setting When Enabled Classification
150-3000 0.01V 600 (6.00V) After restart Backup
The "minimum"
) ) ) Indicates the Effective time
Parameters of setting unit (setting Parameter

Parameter number

Settable range

increment) set in

the parameter

factory parameter

setting value

after changing the

parameter number

classification

I Function selection type

Parameters Meaning When Enabled | Classification
n.dodd Use the encoder according to encoder specifications.
PN002 n.0O100 After restart Backup
) Use the encoder as an incremental encoder
(Default setting)
o ) ) Effective time
n. OOOO indicates the function selection type, ) ) i
o ) Function selection after changing Parameter
[ indicates the set value of each unit, and here ) ] o
o o instructions the parameter classification
indicates that the second digit is "1".
number
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I Writing example (Pn002.0 writing example)

Digit Notation Numeric Value Notation
NPT Notation Meaning Notation Meaning
’ \’ ’—’ ,—’ ,—’ ’—’ Indicates the Oth digit of the Indicates that the Oth digit of the parameter is
Pn002.0 Pn002.0=X], ,
parameter X
Oth digif : — : — .
Indicates the 1st digit of the Indicates that the 1st digit of the parameter is
1st digit Pn002.1 Pn002.1=X], .
parameter X
2nd digit . . ; -
Indicates the 2nd digit of the Indicates that the 2nd digit of the parameter
- Pn002.2 Pn002.2=X
3rd digit > parameter is "X"
Indicates the 3rd digit of the Indicates that the 3rd digit of the parameter is
Pn002.3 Pn002.3=X], |
parameter X
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1.1 Y7 Smart Series Features

HCFA Y7 Smart series high performance servo system (Y7S for short) adopts a new control algorithm platform to meet the
diverse control needs of customers in different industries with superior drive performance, richer bus and expansion functions.
At the same time, it has 7 core features such as higher dynamic response, positioning accuracy and reliability, as well as faster
speed, ease of use and adjustment-free function, which can fully help customers upgrade their industries and enhance the val-
ue and efficiency of machine tools. Let us work with you to redefine the performance of your machine.

For specific applications of pulse products, please refer to "Y7 Smart Series Advanced Servo System Pulse Type Manual"
and for applications of EtherCAT products, please refer to "Y7 Smart Series Advanced Servo System EtherCAT Bus Technology
Manual".

1.2  Y7S Nameplate Information

Y7S series Servo Drive version information can be viewed through the label on the side of the product.

Mo name +-{ MODEL: HN-Y7EBO40A-S
INPUT: 1PH/3PH 200-240V 50/60HZ
Input and output OUTPUT: 3PH 0-240V 2.8A 400W
Serial number S/N: Y¥2322175901
P/N: 100022Y2393000000000 ( €

HCFa MADE IN CHINA

Product
Information Lable

%%@
Figure 1-1 Y7S nameplate information diagram

Table 1-1 Label

Projects Function Description

Model Name Display the model name of this product

Shows the input and output power of the product
Input and output power INPUT: Current phase Rated input voltage Current frequency
OUTPUT: Current phase Output voltage range Maximum output current Maximum output power

Display the serial number of this product
Serial number S/N: Internal serial number

P/N: Internal serial number

20
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1.3  Y7S Drive Naming Rules

HN-Y/7 E A100 T-S ’_—OlO 000

| >
Product series Power specifications | Product iteration serial number| o
<
HN-Y7 | Single-axis 040 400W ]
075 750W | Hardware identification | (_l_
=]
100 TKW g
Functional classification o
N . I 150 1.5kW | Software identification | §_
eneral-purpose type 200 KW =
S
E Standard type 300 IKW | -((g
: Control power suppl =
F Full-functional 500 5KW p pply o
~+
600 KW A AC control )
power supply S
750 7.5KW 2
Product type S |Advanced type o
111 T1KW 5
A Pulse a
151 15KW | 8
B EtherCAT bus o
221 22KW Voltage specification (=4
K MECHATROLINK -Ill bus g
A AC220V
R PROFINET bus
T AC380V
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1.4 Y7S AC220V Servo Drive Part Name Diagram

I 1.41 AC220V 400W Servo Drive Part Name Diagram

Main power supply AC 380V / N

|1 / P
1
|
I

CN4 second encoder interface

Circuit breaker \ /' Connecting an external displacement sensor @
Used to protect the power supply circuit and \\ y
L | J cut off the power supply in case of overcurrent AN 7 @
Noise filter el -
Used to suppress noise from the power cable Charge indicator
The indicator is lit when main circuit ON.
| | | . Even if you turn OFF the main circuit power
Magnetic contactor supply, this indicator will be lit as long as the
Turn on/off the servo power ) internal capacitor remains charged. Do not
Please install surge absorber when using touch the terminals while the indicator is lit.
. Panel display
0 Main circuit power Display servo status, erro code and value
terminal(L1/L2/L3) of parameter
L1.L2.L3 AC input main circuit —

Panel operator keys
According to parameter settings

EDM+ | 8 | 7 | EDM- = CN7 PC communication interface
HWBB2+ | 6 | 5 | HWBB2- A Type-C interface connecting to a PC
HWBB1+ 4 | 3 | HWBBI-
Nnel 2 11 Ne | _CNGA communication
interface (IN)
. (] I CN6B communication
(2] CN3 STO interface @ interface (OUT)
DC 24V Power

T CN11/0 signalinterface @

T/ 6|5 T+
Connect to I/O encoder cable

21) (g BK- | 4 | 3 | BK+

ov | 2 1 | 24v
CN2 encoder
1 interface —/
e CN10 brake interface @ Connect to encoder cable
Grounding terminal(PE) <
To prevent electric shock. Please make sure G di o
y—=*LJ| PE to connect before turning on the power runding AT T
1= |U Servo motor terminal(U/V/W) ya ™
= V  Motor power output interface for // \\\
——=3#5| w  connecting servo motor ! \
B1 Regenerative resistor interface(B1/B2) i ] @
B2 When the regeneration processing \ //
N capacity is insufficient, connect an external \ e
° regenerative resistor between B1/B2 connecting servo motor \\ /
Main circuit busbar terminals(B1/N) NG et
B1: Maincircuitbusbar+  TTT=T -
N: Main circuit busbar -
. I
Power cable
*Note 1:0nly not supported by NB models *Note 3:0nly not supported by N type models
*Note 2:Only supported by full-funtional type models *Note 4:0nly not supported by NA models

*Note 5: o O represents the corresponding installation position for the accessories

Figure 1-2 AC220V 400W Servo Unit Part Name Diagram
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1.4.2 AC220V 750W/1kW/1.5kW/2kW Servo Drive Part Name Diagram

Main power supply 220V K

b /

v

Circuit breaker ./
Used to protect the power supply circuit and \
cut off the power supply in case of overcurrent

Connecting an external displacement sensor @

Noise filter
Used to suppress noise from the power cable

Charge indicator

The indicator is lit when main circuit ON.
Even if you turn OFF the main circuit power
Magnetic contactor supply, this indicator will be lit as long as the
internal capacitor remains charged. Do not

Turn on/off the servo power
touch the terminals while the indicator is lit.

Please install surge absorber when using

= N7 Panel display
Main circuit power S Display servo status, erro code and value
o terminal(L1/L2/L3) P of parameter
L1.L2,L3 AC input main circuit ajalals Panel operator keys
According to parameter settings

uoI3e||eISUI PUB UOI3D8[3S ‘UOIIONPOIIUI [SPOIN -

| EDM+ 8 | 7 | EDM- | ﬁ’c CN7 PC communication interface
: HWBB2+ | 6 | 5 | HWBB2- : - AType-Cinterface connecting to a PC
} HWBB1+ | 4 | 3 | HWBBl- | - o
‘ ne 2 11 1 Ne } >~ CN6A communication
\ \ interface (IN)
CN3 STO interface @ ; ﬁ,ﬁgﬁ:ﬁ:}gﬂ?{catm"
DC 24V Power

— - CN11/0 signal interface @
Connect to encoder cable

-
ov | 2 1|24
b a é /@‘ CN2 encoder interface
=" . Connect to encoder cable
(3] ﬁ | CN10 brake interface @)
Grounding terminal(PE) L
To prevent electric shock. Please make sure G . _
— roundin IR\
r TS to connect before turning on the power g AT | \
=)0 .
r == Servo motor terminal(U/V/W) I
r = Motor power output interface for
r M ﬁ%% connecting servo motor
=) 5 . . .
== Regenerative resistor interface(B1/B2)
=i When the regeneration processing
d (JD)E . .
— capacity is insufficient, connect an external
° regenerative resistor between B1/B2 connecting servo motor
Main circuit busbar terminals(B1/N)
B1: Main circuit busbar+
L N: Main circuit busbar -
Power cable
*Note 1:0nly not supported by NB models *Note 3:0nly not supported by N type models
*Note 2:Only supported by full-funtional type models *Note 4:0nly not supported by NA models

“Note 5: @ (@ represents the corresponding installation position for the accessories.

Figure 1-3 750W/1kW/1.5kW/2kW Servo Drive Part Name Diagram
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1.5 Y7S AC380V Servo Drive Part Name Diagram

I 1.5.1 AC380V 3kW and below Servo Drive Part Name Diagram

\
\
\
!
/

Main power supply AC 380V ; N

’ A\
/
/ A
\
1

| CN4 second encoder interface
Connecting an external displacement sensor @

®

Noise filter Charge indicator
Used to suppress noise from the power cable

Circuit breaker
Used to protect the power supply circuit and
L | J cut off the power supply in case of overcurrent

The indicator is lit when main circuit ON.

| | | Even if you turn OFF the main circuit power
Magnetic contactor supply, this indicator will be lit as long as the

internal capacitor remains charged. Do not

Turn on/off the servo power
touch the terminals while the indicator is lit.

uoI3e||eISUI PUB UOI3D8[3S ‘UOIIONPOIIUI [SPOIN -

Please install surge absorber when using
l ‘ ‘ Panel display
Main circuit power J g;spal?;/niz\e/? status, erro code and value
(1) terminal(L1/L2/L3) P
L1.L2.L3 AC input main circuit »_|_ Panel operator keys
According to parameter settings
eom+ | 8 | 7 | EDM- ol CN7 PC communication interface
HWBB2+ | 6 | 5 | HWBB2- A Type-C interface connecting to a PC
HWBBL+ | 4 | 3 | HWBBL- el CN6A communication
NC- [ 2 | 1 JNC+ interface (IN)
CN6B communication
(2] CN3 STO interface @ I interface (OUT)
DC 24V Power
L CN11/0 signal interface @
-6 5 | T+ Connect to I/O encoder cable
20Uz BK- | 4 | 3 | BK+
ov | 2 1 | 24v
. CN2 encoder interface
A Connect to encoder cable
(3 ) CN10 brake interface @)
| IL/
Grounding terminal(PE) L
PE To prevent electric shock. Please make sure - e -~
— ! . - ~
U to connect before turning on the power Grunding e N
— A N z N
v Servo motor terminal(U/V/W) Vs N\
= ]
Motor power output interface for / \
= )
w connecting servo motor Iv' \I @
Bl Regenerative resistor interface(B1/B2) \ |
l B2 When the regeneration processing \\ 7
N capacity is insufficient, connect an external N 7 @
° regenerative resistor between B1/B2 connecting servo motor . <
Main circuit busbar terminals(B1/N) S~ - -
B1: Main circuit busbar+
N: Main circuit busbar -
A\ -
Power cable
*Note 1:Only not supported by NB models *Note 3:0nly not supported by N type models
*Note 2:Only supported by full-funtional type models *Note 4:0nly not supported by NA models

*Note 5: o o represents the corresponding installation position for the accessories

Figure 1-4 Y7S AC380V 3kW Servo Unit Part Name Diagram
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I 1.5.2 AC380V 5kW Servo Unit Part Name Diagram

Main power supply AC 380V

i

CN4 second encoder interface
Connecting an external displacement sensor @

Circuit breaker -
Used to protect the power supply circuit and
cut off the power supply in case of overcurrent

Noise filter \E

Used to suppress noise from the power cable Charge indicator

The indicator is lit when main circuit ON.
Even if you turn OFF the main circuit power

A1) | Magnetic contactor supply, this indicator will be lit as long as the
{ L Turn on/off the servo power internal capacitor remains charged. Do not
1T Please install surge absorber touch the terminals while the indicator is lit.
when using Panel display
Display servo status, erro code and value

of parameter

~ Panel operator keys
According to parameter settings

I _M CN7 PC communication interface
A Type-C interface connecting to a PC

;@2}@1‘*{*
——— Leye2 o
S aceontrol ool 7 = CN6A communication
power input S 3 @interhce(lm
gl z -
——  L1/L2/L3 _? ] f{ﬂ FNGB communication
N~ ACcontrol NN - Wlnterhce (OUT)
powerinputl us || e | .
Main circuit busbar terminals (P/N1) |w9 7 (<) |
P:Main circuit busbar + 2 ;%

N1:Main circuit busbar - P

External regenerative

resistor interface (B1/B2)
When the regeneration processing capacity is g =
insufficient, connent an external regenerative B2 =
resistor between B1/B2

B1

<> CN11/Osignal interface @&
"Ilﬁ Connect to I/O encoder cable

Internal regenerative resistor

interface(B2/B3)
Short circuit B2/B3, connect builit-in
regeneration resister

CN2 encoder interface
Connect to encoder cable

Servomotor terminal (U/V/W)

Motor power output interface for connecting
servo motor

1=

Grounding

+
Power cable DC 24V Power

I I I
EDM+ | 8 | 7 | EDM- I I -1 6 | 5| T+ I
I I I
HWBB2+ | 6 5 | HWBB2- : ; BK- | 4 3 | BKs :
HWBB1+ | 4 | 3 | HWBB1- | | |
NC 2] 1 N Lo izl v
I I I
77777777777777777 J L - — e — — — — — — — ——— ——
CN3 STO interface @ (2 ) g\s CN10 brake interface @
*Note 1:0nly not supported by NB models *Note 4:0nly not supported by NA models

*Note 2:0nly supported by full-funtional type models *Note 5: oo represents the corresponding installation position for the accessories
*Note 3:Supported by EB, FA, FB models

Figure 1-5 Y7S AC380V 5kW Servo Unit Part Name Diagram
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I 1.56.3 AC380V 6kW/7.5kW Servo Unit Part Name Diagram

Main power supply AC 380V

CN4 second encoder interface

\
1
|
1
X Connecting an external displacement sensor @

v

Circuit breaker
j Used to protect the power supply circuit and
cut off the power supply in case of overcurrent

Charge indicator

Noise filter The indicator is lit when main circuit ON.
Used to suppress noise from the power cable Even if you turn OFF the main circuit power
supply, this indicator will be lit as long as the

A Magnetic contactor internal capauFor remaAms chz?rggd. Do r\o"c
touch the terminals while the indicator is lit.
| Turn on/off the servo power T i
T Please install surge absorber R Panel display
when using Lo Display servo status, erro code and value
86806 06N of parameter
Panel operator keys
J) According to parameter settings
LC . . .
L2 I n [ : \M CN7 PC communication interface
AC control [ -, AType-C interface connecting to a PC
power input 8
I \_W CN6A communication
— L1/L2/L3 interface (lN)
- —

S ; =X . .
= = CN6B communication

interface (OUT)

AC main
power input
External reactor interface (N1/N2)
N1/N2 interface: main circuit bus, shorted
for normal use. When the external reactor
is connect to N1/N2 interface
Main circuit busbar
terminals (P/N1)
P:Main circuit busbar +
N1:Main circuit busbar -
External regenerative

resistor interface (B1/B2)
When the regeneration processing capacity is

insufficient, connent an external regenerative
resistor between B1/B2

Internal regenerative resistor
interface(B2/B3)

Short circuit B2/B3, connect builit-in
regeneration resister

Servomotor terminal (U/V/W) J
Motor power output interface for connecting—
servo motor

CN11/0 signal interface

Connect to I/0 encoder cable

UOI}e[|eISUl PUB UOI}I3|3S ‘UOIFONPOIIUI [BPON «

CN2 encoder
interface
Connect to encoder cable

—®

+ Grounding

- ”% _J
+
Power cable DC 24V Power =i
r-—-—-——--"-"—-—-"=-"=-—-"=—-—"=—-—"=—-—"=——-——-—— - il r———""—"™—"™"™7™" ~ ——— - - - - = A i
| ‘ [ fia
‘ EDM+ | 8 T 65T+ ‘
| HWBB2+ | 6 BK-| 4 | 3| BK+ |
| HWBBL+ | 4 |
| i ovl2 ]t |
L — - — o — o — e — —— —— — - L e e e e e — e — — Jd

(1 1 7}? CN3 STO interface @ (2] ﬁ\l CN10 brake interface @

*Note 1:0nly not supported by NB models

*Note 2:0nly supported by full-funtional type models

*Note 3:Supported by EB, FA, FB models

*Note 4:0nly not supported by NA models

*Note 5: o@ represents the corresponding installation position for the accessories

Figure 1-6 AC380V é6kW/7.5kW servo unit introduction diagram of each part
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I 1.5.4 AC380V 11kW/15kW/22kW Servo Unit Part Name Diagram

CN4 second encoder interface
Connecting an external displacement sensor @

Charge indicator

The indicator is lit when main circuit ON.
Even if you turn OFF the main circuit power
supply, this indicator will be lit as long as the
internal capacitor remains charged. Do not
touch the terminals while the indicator is lit.

Panel display
Display servo status, erro code and value
of parameter

Panel operator keys

: / According to parameter settings

3]

c ﬁ/ CN7 PC communication interface
A Type-C interface connecting to a PC

< dyERI

W CN6A communication interface (IN)

i)

W CN6B communication interface (OUT)

> CN11/0O signal interface @

Connect to I/O encoder cable

CN2 encoder interface
Connect to encoder cable

WEARERR!
< Risk of electric shock
B2, EOSHSHMRMIETMEL

disconnecting

supply before proceeding

SHORMTBEHIN,
- Use proper grounding techniques
fi:filﬁmlllmﬁlﬁi.
DC 24V Power
r-----———- - - -"=—-"=—-—-"=—-"=—-—"=—-—=——-—-= a r-—————- "7 - 7= - = a
: EDM+ | 8 | 7 | EDM- } : T-1 6|5 | T+ }
HWBB2+ HWBB2-

\ 615 \ \ BK- | 4 | 3 | BK+ |
‘ HWBB1+ | 4 | 3 | HWBBI1- ‘ | ‘
| NC | 2 1 NC | | ov| 2| 1) 24 |
L e e e e e — — Jd L e o e o — — — — — — = J

ﬁ CN3 STO interface @

(2] ﬁ/\; CN10 brake interface @

v
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*Note 1:0nly not supported by NB models
*Note 2:Only supported by full-funtional type models

*Note 3:Supported by EB, FA, FB models
*Note 4:0nly not supported by NA models

*Note 5: oO represents the corresponding installation position for the accessories

Figure 1-7 AC380V TTkW/15kW/22kW Servo Drive Part Name Diagram
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Circuit breaker

Used to protect the power supply circuit and
WLF | cut off the power supply in case of overcurrent

j‘ Noise filter

Used to suppress noise from the power cable

= Magnetlc contactor
J Turn on/off the servo power

Please install surge absorber when using

LC1

LC2

_.~"Main circuitbusbar .
.-~ terminals(B1/N)
L P: Main circuit busbar+ 7

N: Main circuit busbar -, , "

’
v

Regenerative resistor interface(B1/B2)

When the regeneration processing capacity is insufficient,
connect an extermal regenerative resistor between B1/B2

ﬂlIl
| —

m Goundmg(PE)

1

\

1

1

1

1

1

1

\ \
1

1

1

1

1

1

1

1

1

\
b5
|l
o @~
SN PE
L ~)
DC
I [
D)1
=)
=&/

:
LU T I counine

J
Main circuit power terminal (L1/L2/L3)
L1.L2.L3 AC input main circuit

J
Servomotor terminal (U/V/W)

) terminal (PE)

mj—{ﬁ Servo CN10 interface
fl @ ~ " AC220V power

supply for fan
—@ Servo CN2 interface

Figure 1-8 AC380V 1TkW/15kW/22kW Servo Drive Part Name Diagram
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1.6

Y7S Model Specifications

I 1.6.1 AC220V Servo Unit Specifications

Specifications

Power (W) Power Supply Control power Pulse type EtherCAT type
400 AC single-phase 220V |Common main circuit power| HN-Y7 [0 A040A-S HN-Y7 [0 B040A-S
750 AC single-phase 220V |Common main circuit power HN-Y7 OO A075A-S HN-Y7 [0 BO75A-S
1000 AC single/three-phase 220V|Common main circuit power HN-Y7 OO A100A-S HN-Y7 OO B100A-S
1500 AC three-phase 220V |Common main circuit power HN-Y7 OO A150A-S HN-Y7 [0 B150A-S
2000 AC three-phase 220V |Common main circuit power HN-Y7 OO A200A-S HN-Y7 OO B200A-S

I 1.6.2 380V Servo Unit Specifications

Specifications

Power(W) Power Supply Control power Pulse type EtherCAT type
1000 AC three-phase 380V |[Common main circuit power HN-Y7 O A100T-S HN-Y7 O B100T-S
1500 AC three-phase 380V |Common main circuit power HN-Y7 O A150T-S HN-Y7 O B150T-S
2000 AC three-phase 380V |[Common main circuit power HN-Y7 O A200T-S HN-Y7 O B200T-S
3000 AC three-phase 380V |Common main circuit power HN-Y7 [0 A300T-S HN-Y7 O B300T-S
5000 AC three-phase 380V AC single-phase 380V HN-Y7 O A500T-S HN-Y7 O B500T-S
6000 AC three-phase 380V AC single-phase 380V HN-Y7 O A600T-S HN-Y7 O B600T-S
7500 AC three-phase 380V AC single-phase 380V HN-Y7 O A750T-S HN-Y7 O B750T-S
11000 AC three-phase 380V AC single-phase 380V HN-Y7 O AT11T-S HN-Y7 O B111T-S
15000 AC three-phase 380V AC single-phase 380V HN -Y7 O A151T-S HN -Y7 OO B151T-S
22000 AC three-phase 380V AC single-phase 380V HN -Y7 OO A221T-S HN -Y7 O B221T-S

Specification:

— Pulse full function| Pulse standard E | Pulse general N | EC bus full func- [EC bus standard E| EC bus general N
unction
F type type type tion F type type type
STO function Supported Not supported Not supported Support Support Not supported
Fully closed loop Supported Not supported Not supported Supported Not supported Not supported
Built-in holding
brak Supported Supported Not supported Supported Support Support
rake
Analog input 2 way 2 way Not supported 2 way Not supported Not supported
Analog output Supported Supported Not supported Supported Supported Not supported
HCFA protocol HCFA protocol
First encoder HCFA protocol HCFA protocol HCFA protocol HCFA protocol
BISS-C protocol BISS-C protocol
3-way DO
5-way DO 5-way DO 5-way DO 3-way DO
170 2-way HDO Not supported
7-way DI 7-way DI 7-way DI 5-way DI
5-way DI
Dynamic Braking Supported Supported Not supported Supported Supported Not supported
Pulse divider output Supported Supported Supported Supported Not supported Not supported
RS485 Supported Supported Not supported Not supported Not supported Not supported

29

v

uoI3e||eISUI PUB UOI3D8[3S ‘UOIIONPOIIUI [SPOIN -



1.7  Y7S Servo Unit Ratings and Specifications

The servo unit ratings and specifications are shown below.

I 1.7.1 AC220V Basic Specifications

>
ltems Specification
Model HN-Y7 [ [ ##kA-Shox ik 040 075 100 150 200 .
Maximum applicable motor capacity (kW) 0.4 0.75 1.0 15 2.0 §
Continuous Output Current (Arms) 2.8 55 7.6 11.6 15.6 %
Instantaneous maximum output current (Arms) 93 16.9 17 28 39 é_
Main Circu Supply Voltage (Vrms) Single-phase AC220V, 50/60Hz Three-phase AC220V, 50/60Hz g_
ain Circuit
Current (Arms) 25 4.1 57 73 10 S
(=g
Control power Common main circuit power g'
Power Loss of Main Circuit (W) 24.0 438 53.6 65.8 119 '(mD
Power Loss of Control Circuit (W) 17 17 17 22 22 o
Power Loss a
Power Loss of Built-in Regenerative o
- 8 8 10 16 =]
Resistor (W) )
=]
Total Power Loss (W) 41.0 68.8 78.6 97.8 1499 Q
Resistance value (Q) - 50 50 50 20 a
Built-in resistors Sy
Regenerative Capacity(W) - 80 80 100 100 =
resistors External minimum allowable resistance g'
40 40 35 20 20 S
value (Q)
Overvoltage level Il
I 1.7.2 AC380V Basic Specifications
Items Specification
Model HN-Y7 [ [0 ##*T-G¥* wikx 100 150 200 300 500 600 750 m 151 221
Maximum applicable motor capacity (kW) 1 15 2.0 30 5.0 6.0 7.5 11 15 22
Continuous Output Current (Arms) 4.7 5.4 8.4 19 165 20.8 25.7 28.1 372 52
Instantaneous maximum output current (Arms) 16.9 17 24 31 44 52 65 70 88 105
Supply Voltage (Vrms) Three-phase AC330 ~ 440V, 50/60Hz
Main Circuit
Current (Arms) 29 | 43 | 58 | 86 | 145 | 174 | 217 | 234 | 296 | 434
Control power Common main circuit power Three-phase AC330 ~ 440V, 50/60Hz
Power Loss of Main Circuit (W) 46.1 71.3 779 105 1611 1727 | 218.6 | 2944 | 4038 | 6252
Power Loss of Control Circuit (W) | 21 21 25 18 18 20 20 30 30 50
Power Loss
Power Loss of Built-in
14 14 28 28 36 44 54 — — —
Regenerative Resistor (W)
Total Power Loss (W) 81.1 1063 | 1309 | 161.7 | 2221 | 2437 | 299.6 | 3246 | 4338 | 6752
Resistance value
Built-in @ 50 50 40 40 20 20 20 - - -
Regenerative |  resistors -
) Capacity(W) 80 80 100 100 100 100 100 - - -
resistors
External minimum allowable
40 40 40 35 25 20 20 15 10 10
resistance value (Q)
Overvoltage level 1l

30



I 1.7.3 Environmental Specifications

ltems Specification
Ambient temperature 0 ~ +55°C (10% reduction for every 5 degrees of ambient temperature above 45 degrees)
Storage temperature -20 ~ 65°C (maximum temperature guarantee: 80°C 72 hours without condensation)
Ambient humidity for use 20% ~ 85%RH or less (no condensation) >
Ambient humidity for storage 20% ~ 85%RH or less (no condensation)
Vibration resistance 5.88m/s2 (0.6G) or less, 10-60Hz (avoid using at resonance point connection)
Impact resistance Acceleration 100m/s2 or less (XYZ)
Protection level P20
Cleanliness + No corrosive gas, combustible gas
+ No water, oil, chemical splash
Altitude 1000m below (1000m ~ 2000m, can be used after reducing the rated value)
Pollution level 2

Overvoltage category I

Fault short circuit current 5kA

Other No electrostatic interference, strong electric field, strong magnetic field, radiation, etc.

I 1.7.4 Technical Specifications
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Items Specification
Control signals Input/output 7IN/50UT
Analog signals Input/output 2IN (for speed control, torque control)/20UT (for motor speed, torque monitoring)
STO security features Full-featured model support
Second encoder interface Full-featured model support
Inertia self-assumption Provided
Parameter free adjustment Provided

One-touch adjustment function Provided

Friction compensation Provided
Vibration suppression frequency band 1|Provided
General
. Vibration suppression frequency band 2|Provided
Functions
Adaptive trap filter Provided
Encoder output frequency division  |Provided
Dynamic Braking Built-in (general-purpose type without this function)
Regenerative function Built-in braking resistor, external higher power braking resistor can be connected

Over voltage, low voltage, phase loss, over current, over temperature alarm, high

Protection function temperature warning, over load, abnormal encoder, over speed, excessive position
deviation, abnormal parameters, etc.
Communication USB For PC communication (for "HCServoWorksY7" connection)
function Industrial Networks |RS485
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1.8

| 181 Y7S Servo Unit Configuration

Y7S Servo Unit External Dimensions

. SIZE A SIZE B SIZE D
Servo Drive >
HN-Y7 OO 075A-S HN-Y7 I 150A-S
(AC220V) HN-Y7 OO 040A-S
HN-Y7 OO 100A-S HN-Y7 I 200A-S
SIZE C SIZE D SIZE E SIZE F SIZE G
Servo Drive HN-Y7 OO 111T-S
HN-Y7 I 100T-S HN-Y7 O 200T-S HN-Y7 O 600T-S
(AC380V) HN-Y7 OO 500T-S HN-Y7 OO 151T-S
HN-Y7 OO 150T-S HN-Y7 O 300T-S HN-Y7 OO 750T-S
HN-Y7 OO 221T-S

I 1.8.2 Y7S Series Drive Mounting Dimensions

ﬁﬂﬂ
\ell

L2

H1

L1

| @ P S
@
. ; ting hole
Main view Left view Back view Zlig;?arl:g
SIZE D SIZE D
Structure SIZE A SIZE B SIZE C SIZE E SIZE F SIZE G
(AC220V) | (AC380V)
L(mm) 37.0 47.0 55.0 70.0 90.0 90.0 194.0
H(mm) 172.0 172.0 175.0 175.0 182.8 2433 260.0
D(mm) 170.0 170.0 180.0 180.0 192.5 205.2 205.0
L1(mm) 213 313 39.7 547 76.0 76.0
L2(mm) 55 55 55 55 7.0 7.0
Please refer
L3(mm) 5.0 45 5.0 5.0 6.0 6.0
to "High
H1(mm) 162.8 162.8 163.0 163.0 168.0 2275 )
Power Driver
Aperture(d) 55 55 55 55 6.0 6.0 )
Installation
Screw holes 2-Mb 2-Mb 2-M5 2-M5 3-M5 4-Mb o
Instructions”.
Locking
3.5N-M 3.5N-M 3.5N-M 3.5N-M 3.5N-M 3.5N-M
torque(Nm)
Weight(kg) 0.76 1.01 1.21 1.45 15 22 3.6 8.77

&
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I 1.8.3 SIZE A Servo Unit External Dimension Drawing

0.76
21.3
37.0 170.0 5 SJ 2*M5 >
- — me——nm ; It_:rclﬂr;D\”
W I Wﬂl Wﬂ 1] éS 5 aam .
; A o
' Q
o J | . o
N © © -
o
1 g
| ) c
O
— o
I m Im - S
‘3
\efi —rt %)
) 255~ |268 %
Main View Left View Back View Mounting Hole Diagram a
o
-}
. . . . )}
I 1.8.4 SIZE B Servo Unit External Dimension Drawing 3
=
(%]
+
=
1.01 =
o
o
170.0 S 3
47.0 ) <
Y $5_‘5« 2*M5 31.3
- e o Cd ES@
— . 3.5Nm
' _|@55
i [
o © ©
N S 3
N [
9 ] \&lll e
oss /| 368_|
Main View Left View Back View Mounting Hole Diagram
I 1.8.5 SIZE C Servo Unit External Dimension Drawing
1.21
55.0 180.0 55 5.0 39.7
: B - —— ‘7 2*M5
= [ T e <, foo® O\
— ]Eﬂﬂuﬂﬂ 3.5Nm
- 1 255
o
= o o
R 3 3
N
@ \ I \&l ‘ |
452
Main View Left View Back View Mounting Hole Diagram
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I 1.8.6 SIZE D Servo Unit External Dimension Drawing

145 15
70.0 180.0 55 5.0
—>‘ —— 2*M5 54.7 >
‘ Locki AN
= ]—{ﬂﬂ[ﬂ]ll[hmnm e o t:ri}ur;? ff
3.5Nm
i _| @55 .
— i Z
(]
Q.
2 = = o
2 3 g =
= - = =
=
L o
[ o
L c
O
o
255 ‘_60_2 2
Main View Left View Back View Mounting Hole Diagram §
~
5
I 1.8.7 SIZE E Servo Unit External Dimension Drawing ®
>
o
=
a
2.2 8
g
6.0 =
90.0 7.0
1925 »‘ 0, f o
= — — j = H -
~
b — | @60
E al |1
]
]
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3 i 3 2
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» b
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I ! )
m = A ] e
(=N 760
760
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I 1.8.8 SIZE F Servo Unit External Dimension Drawing
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I 1.8.9 SIZE G Servo Unit External Dimension Drawing

8.77

194.0 205.0

3
—]
B
B
r@:
g3
0
0
0

260.0

Main View Left View Back View

1.9 Servo Unit Installation

I 1.9.1 Installation Instructions in Control Panel

Cautions
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+ When installing the servo unit, do not seal its suction and vent holes or place it upside down, otherwise it will cause
malfunction.

+ In order to get a relatively low air resistance for the cooling fan to effectively dissipate heat, please follow the
recommended installation interval distance when installing one or more drives

+ Please avoid the top and bottom rows, because the heat generated by the lower row of the drive rises during operation
and tends to cause unnecessary temperature increase in the upper row of the drive.

>50mm _ >50mm

>50mm ————=_ >50mm

>50mm

Figure 1-9 Y7S Servo Unit Installation Diagram
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I 1.9.2 Structural Installation Instructions

v

As shown in the diagram, use M5*20 screws to
fix the drive on the back panel of the cabinet

Locking torque: 3.5N.m

Figure 1-10 Y7S Servo Unit Installation Diagram

I 1.9.3 High Power Drive Installation Instructions
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Users can choose to use base-mounted or rack-mounted installation according to the needs of the equipment.

€ Base-mounted

212
4265
Step 1 Step 2 Step 3
Make four ®6.5 holes in the back Take out the mounting bracket and six M5*12 Use M6 socket head cap screws to fix the drive to
panel of the electrical cabinet, the screws from the package, fix the mounting the back panel of the cabinet and ensure that it
specific dimensions are shown in bracket on both sides of the drive with screws, issecure with recommended locking torque of
the figure as showning the figure 3N.m
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€ Rack-mounted:

215

4965

265
135

Step 1

Make four ®6.5 holes in the back
panel of the electrical cabinet and
remove the shaded area with the
specific dimensions are shown in

the figure

Step 2

Take out the mounting bracket and six M5*12
screws from the package, fix the mounting
bracket on both sides of the drive with screws,
as showning the figure

1.10 Maintenance and Inspection

The following explains the maintenance and inspection of the servo unit.

Inspection of servo motor

The servo unit does not require daily inspection, but the following items need to be inspected at least once a year or more.

Step 3

Push drive into the hole, and use M6 socket head
cap screws to fix the drive to the back panel the
cabinet and ensure it is secure with recommended
locking torqure of 3N.m

Inspection items

Inspection interval

Inspection essentials

Handling in case of failure

Check the appearance

Loose screws

At least 1 time per year

No garbage, dust, oil stains, etc.

Please wipe with cloth or clean with air gun

Terminal blocks, connector mounting

screws, etc. must not be loose

Please tighten further

&/

v
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apter 2 Wiring and Connection

2.1 Precautions..

211
21.2

2.41
242
243
244
2.45

251
252

2.6.1
26.2
263
2.6.4
265
26.6
2.6.7
2.6.8
269

271

..... 40
Symbols 40
General Wiring Precautions 40
2.2 Connector Type Terminal Definition Diagram............ccccervenerineinenensinenenseneiseeiseeseseseesens 42
2.3 Fence Type Terminal Definition DIiagram ........c.cceceveeerneernineeesenenneseensesesesesessssesssessssssesens 44
2.4 MaiN CIrCUIt WITING . .cocceeeereeeecrreceeeeensisecsseseseeseessasesesseseseasesessesesssstasssestacsssseasssescsssssnsssessssssacss 46
Example of Main Circuit Wiring for Standard AC220V Power Input 46
Example of Main Circuit Wiring for Standard AC380V Power Input 47
Servo Drive of Single-phase 220V Power Input 48
Servo Unit of DC Power Input 49
Line Breaker and Fuse Capacity 54
2.5 Wiring of regenerative reSiStOr ...ttt aseaseessesstastsssseasssssens 54
AC 220 V Regenerative Resistor 55
AC380V regenerative resistor basic specifications 55
2.6 Input and output SIGNAIS (CNT) ..ot sssesse st sssessesssessssssssassssees 56
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21 Precautions

I 211 Symbols

Table 2-1 Precaution Symbols

Name Function

DANGER A Indicates hazards that may cause death or serious injury

CAUT'ON A Indicates precautions that may cause injury or property damage

0 Indicates the mandatory content that must be implemented

I 2.1.2 General Wiring Precautions

Please use a circuit breaker or fuse for wiring to protect the main circuit.

- The servo unit is directly connected to the industrial frequency power supply without using a transformer for insulation.
In order to prevent accidents of mixed contact between the servo system and the outside, be sure to use a circuit breaker
or fuse for wiring.

- Please install an earth leakage circuit breaker. The servo unit does not have a built-in ground short-circuit protection
a circuit. In order to build a safer system, install an earth leakage circuit breaker for both overload and short circuit pro-

. tection, or combine it with a circuit breaker for wiring and install an earth leakage circuit breaker for ground short circuit
POlntS protection.,

- Please avoid turning ON/OFF power frequently

+ Frequently turn ON/OFF power will cause elements in servo drive to deteriorate, so do not use it for applications that
require to turn ON/OFF power frequently.

- After you have started actual operation(normal operation), allow at least one hour between turning the power supply
ON and OFF.

To ensure safe, stable application of the servo system, please observe the following precautions when wiring.
Use the cables specified by HCFA. Design and arrange the system so that each cable is as short as possible.

+ Use twisted-pair wires or multi-core twisted-pair shielded wires for I/O signal cables and encoder cables.

+ The wiring length of the input and output signal cables is up to 3m, and the length of the main circuit cable of the servo
motor and the encoder cable is up to 10m each.

Observe the following precautions when wiring the ground cable.

- Use a ground cable as thick as possible ( 2.0 mm” or more).

+ Please ground 220V servo unit to a resistance of 100Q or less, and ground 380V servo unit with a resistance of 10Q or
less.

+ Be sure to ground at one point only

-+ Ground the servo motor directly if the servo motor is insulated from the machine.

The signal cable conductors are as thin as 0.2 mm or 0.3 mm. Do not subject them to excessive bending stress or
tension

Wiring points:

% The control circuit power supply and the main circuit power supply should be wired from the same AC220V main power
supply.
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% When the user I/O cable is longer than 50cm, please use twisted pair with shielded wire.

% Encoder cable length is 20m or less.

Note: 1. There is high voltage in the circuit in the solid line. Be careful when wiring and handling.

2. The dotted part of the wiring diagram indicates a non-hazardous voltage circuit.

This section also explains the general precautions when wiring and the precautions in special use environments.

Table 2-2 Precautions for Special Use Environment

Item

Description

External machine

configuration

In order to comply with European EC standards, after selecting a machine with applicable specifications, please

set it according to the system diagram.

Environment

The driver is installed in an environment of pollution degree 2 or pollution degree 1 specified in IEC60664-1.

Power supply 1:
AC200 ~ 240V
(main circuit and control

circuit power supply)

This product is used in an overvoltage category Il power supply environment in accordance with IEC60664-1.

Power supply 2: DC24V
+ 1/0 power
- Release the power supply

of the motor brake

the DC24V external power supply must meet the following conditions:
Use SELV power supply (%), the capacity is below 150W (this is the condition when corresponding to European
CE);

Safe low voltage/non-hazardous voltage, hazardous voltage require reinforced insulation (Attention).

Wiring

Motor power cables, AC220V input cables, FG cables, and main circuit power distribution cables composed of
multiple axes: Please use AWG18 / 600V withstand voltage wires below 750W , and use AWG14 / 600V withstand
voltage wires above TkW .

Leakage circuit breakers

To protect the power line, the circuit is cut off when an overcurrent flows.
Between the power supply and the noise filter, be sure to use an IEC standard and UL- approved circuit breaker.

To comply with EMC standards, please use a standard circuit brake with leakage detection function.

Noise filter

Prevent noise interference from power lines (Use standard noise filtering for EMC compliance).

Electromagnetic contactor

Switch (ON/OFF) the main power supply (please use it with a surge protector connected).

Surge absorber

To comply with EMC regulations, please use standard surge absorbers.

Signal Line Noise Filter /

Ferrite Core

To comply with EMC standards, please use standard noise filters.

Regenerative resistor

If the smoothing capacitor inside the power unit cannot sufficiently absorb and process regenerative power, it is
necessary to install a regenerative resistor outside.

For reference, check the setting panel for regenerative discharge status, and use a regenerative resistor when
regenerative voltage warning occurs.

Regenerative resistor reference specification: Please refer to external braking resistor selection.

Use the built-in thermostat, and set the overheat protection circuit.

Grounding

Our products have protection settings because they are suitable for Class 1 equipment.
The grounding of our products requires protective ground terminal, and is carried out through a protective box
and an electrical box that have implemented EMC countermeasures.

The protective ground terminal is indicated by the standard FG mark .

Note: % SELV: safety extra low voltage .
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2.2  Connector Type Terminal Definition Diagram

Circuit breaker

CN7 PC communication
interface

=
N EQ

Noise filter =

NI s

- CN6A bus communication
interface (IN)

CN6B bus communication
interface (OUT)

%@aw«a

1no

EEERIEETY

Main circuit power
~~~ e terminal (L1/L2/L3)

CN4 Second encoder | = CN11/0O signal interface

interface

%\g CN3 Safety interface CN2Encoder

interface

UOIId2UU0) pue BULIAA «

PE Grounging terminal (PE)

i

S
4
0

<

I

I

Servomotor terminal (U/V/W)

I

Regenerative resistor
interface (B1/B2)

Main circuit bus terminal (B1/N)

:

Bl
B2

(“Z CN10 Brake

interface

I

[

a
=
]

=z

Power cable

Figure 2-1 Connector Type Terminal Drive Wiring Diagram

Table 2-3 Terminal Symbols and Terminal Names for Connector Type

. . Signal name/ pin
Terminal name| Terminal symbols content
number
Regenerative B81/B2 B1 External regenerative resistor interface , main circuit bus+
resistor B2 External regenerative resistor interface
Main circuit bus N N Main circuit bus-
) L1 220V model: three-phase 200-240V (50/60Hz)
AC main circuit
) L1/L2/L3 L2 380V model: three-phase 380~440V (50/60Hz)
power input . . o o
L3 Note: Please confirm the drive power specification when wiring
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Motor power

output

U/NIW

Motor power U phase output

Motor power V-phase output

Motor power W phase output

Encoder

CN2

Encoder power supply 5V output

Signal Ground

u
\
W
1
2
3
4
5

Encoder signal: serial data+

6

Encoder signal: serial data-

Case

The shield wire is connected to the connector shell

Communication

CN6A/CN6B

RS485

User I/0

CN1

Refer to 2.6 Input and o

utput signal (CN1) wiring details

Second encoder

CN4

1

+ 5V output, current output = 300 mA

0V output

Hall U+

Hall U-

2
3
4
5

Hall V+

Incremental
BISS-C CLK- Sine Encoder Sin-

encoder A-

Serial DATA-

Incremental

BISS-C DATA- Sine Encoder Cos-

encoder B-

Incremental encoder 7 -

Hall W+

Hall V-

I

Incremental
BISS-C CLK+ Sine encoder Sin+

encoder A+

Serial DATA+

12

Incremental

BISS-C DATA+ Sine encoder Cos+

encoder B+

13

Incremental encoder Z+

14

Hall W-

15

temperature sensor signal

Brake and
temperature

detection

CN10

1

Brake + 24V power supply

Brake 0 V

BK+

BK-

2
3
4
5

NTC+

6

NTC-

Ground terminal

@

Connect to the ground terminal of the power supply and the servo motor for grounding.

Note: Do not short-circuit B1/B2, the servo unit may be damaged.
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2.3 Fence Type Terminal Definition Diagram

Circuit breaker

Noise filter

Magnetic contactor

Control power
terminal (LC1/LC2)

Main circuit power
terminal (L1/L2/L3)

External reactor
interface (N1/N2)

Main circuit bus
terminal (P/N1)

External regenerative

resistor interface (B1/B2)

Internal regenerative

resistor interface (B2/B3)

Servomotor
terminal(U/V/W)

CN4 Second encoder
interface

CN3 Safety interface

2
B
8

fa
i

§ _M CN7 PC communication

Eﬂ#é - interface
J]@%i g @ &I\:S:\f:;s(m;nmunication
~— ] H@%ﬂ E CN6B bus communication
;#‘ Eﬂ ‘# el interface (OUT)
= =
— =19
= G
c

*HE%L , @ CN11/0 signal interface

ZSIE]

*HE%L | §N2 Encoder S

#‘ Eﬂ L interface

[ CN10 Brake

#1‘ Eﬂ ‘# interface
— (B
—elE]|

eXe
+ Grounding

.
Power cable

Figure 2-2 Fence Type Terminal Drive Wiring Diagram

Table 2-4 Terminal Symbols and Terminal Names for Fence Type

. Signal name /pin
Name Terminal Symbols Content
number
B1 External regenerative resistor interface , main circuit bus+
Regenerative -
) B1/B2/B3 B2 External regenerative resistor interface

resistor

B3 Built-in regenerative resistor interface
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N1 Main circuit bus-
Main circuit bus N1/N2/P N2 Main circuit bus - (only available for models with a power of 7.5Kw )
P Main circuit bus+
AC control LC1/LCo LC1 380V model: 380~440V (50/60Hz)
power input LC2 Note: Please confirm the drive power specification when wiring
L1
AC main circuit 380V model: three-phase 380~440V (50/60Hz)
L1/L2/L3 L2
power input B Note: Please confirm the drive power specification when wiring
u Motor power U phase output
Motor power
tout U/NV/W \ Motor power V-phase output
outpu
Motor power W phase output
VCC Encoder power supply 5V output
GND Signal ground
Encoder CN2 — —
D+ Encoder signal: serial data +
D- Encoder signal: serial data-
FG The shield wire is connected to the connector shell
Communication CN6A/CN6B - RS485
User I/0 CN1 Refer to 2.6 Input and output signal (CN1) wiring details
1 + 5V output, current output = 300 mA
2 0V output
3 Hall U +
4 Hall U -
5 Hall V +
Incremental
6 BISS-C CLK- Sine encoder Sin - |Serial DATA-
encoder A-
Incremental Sine encoder
7 BISS-C DATA- -
encoder B- encoder Cos-
Second encoder] CN4 8 Incremental encoder Z -
9 Hall W +
10 Hall V -
Incremental
11 BISS-C CLK+ Sine encoder Sin + |Serial DATA+
encoder A +
Incremental
12 BISS-C DATA+ Sine encoder Cos + |-
encoder B+
13 Incremental encoder Z +
14 Hall W -
15 Temperature sensor signal
1 Brake + 24V power supply
2 Brake O V
Brake And
3 BK+
temperature CN10
. 4 BK-
detection
5 NTC+
6 NTC-
Ground terminal @ Connect to the ground terminal of the power supply and the servo motor for grounding.
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2.4  Main Circuit Wiring

When turning on the power, please consider the following points

- Please ensure the following design when the power is turned on: After outputting the signal of "servo alarm’, turn OFF
the main circuit power supply.

+ When the control power supply is turned on, the ALM signal is output (relay: OFF) for up to 5.0 seconds. Please take it

into consideration when designing the power-on sequence, and turn off the main circuit power connected to the servo unit
through the relay.

Control Power

5.0s max.
Servo Alarm(ALM)
Signal
Figure 2-3 Servo Alarm Signal Timing Chart
0 - Turn ON the control power supply before the main circuit power supply or turn ON the control power supply and the
. main circuit power supply at the same time. Turn OFF the main circuit power supply first, and then turn OFF the control
POInts power supply.

I 2.41 Example of Main Circuit Wiring for Standard AC220V Power Input

Model name: HN-Y7 00 040A-S. HN-Y7 OO 075A-S. HN-Y7 OO 100A-S. HN-Y7 OO 150A-S. HN-Y7 OO 200A-S

AC220V
9]
Servo drive
R TR ¥7-000

[

1KM

r.
of
L
For servo alarm display ) +24V
S el 1RY
N . ‘-,_\+" 31 [_I
Main circuit power 1PL il
I
L=l
32 L ov

1QF: Circuit breaker for wiring  1RY: Relay
FIL: Noise filter 1PL: Indicator
1KM: Magnetic contactor 1SUP: Surge absorber

Q: Brake resistor 25UP

; : Surge absorber
1D: Flywheel diode

Figure 2-4 Three-phase 220V Wiring
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I 2.4.2 Example of Main Circuit Wiring for Standard AC380V Power Input

Model Name: HN-Y7 0O 100T-S. HN-Y7 OO 150T-S. HN-Y7 OO 200T-S. HN-Y7 OO 300T-S

AC380V
Rl sl TJ’

Servo drive
e Yy7-000

1QF

é‘;{ FIL |

U
Vv
W
&)

For servo alarm display 24V
1RY CN1 1RY
e TR 31 -
Main circuit power 1PL L
OFF ON 1KM
|
1RY il
32 D ov
1SUP
1QF: Circuit breaker for wiring 1RY: Relay
FIL: Noise filter 1PL: Indicator
1KM: Magnetic contactor 1SUP: Surge absorber
Q: Brake resistor 2SUP: Surge absorber

1D: Flywheel diode

Model name: HN-Y7 OO 500T-S. HN-Y7 OO 600T-S. HN-Y7 OO 750T-S. HN-Y7 OO 111T7-S. HN-Y7 OO 151T-S.
HN-Y7 OO 221T-S

AC380V
RlSJ'Tl Servo drive
Y7-
10F il by 0ooo

1PRT | -
AL |
2KM
.

=£0
108

: ! +24V
For servo alarm display
1RY C3Nll 1RY
~I
Main circuit power
OFF  ON 1RY 1KM D 0o
: B 2 ¢ 22—
1KM 1SuUP
1QF: Circuit breaker for wiring 1RY: Relay
FIL: Noise filter 1PL: Indicator
1KM: Magnetic contactor
] 1PRT: Surge absorber
Q : Brake resistor (Absorbing lightning surges)

(Connect to B1/B2 when using 1D: Flywheel diode
an external resistor)

(Short circuit B2/B3 when using
internal brake resistor)

1SUP: Surge absorber

Figure 2-5 Three-phase 380V Wiring
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I 2.4.3 Servo Drive of Single-phase 220V Power Input

The Y7S series 220V power supply input type servo unit has a three-phase power input specification, and there are also
models that can be used under a single-phase 220V power supply. When using the main circuit power supply of the above
servo unit under the single-phase 220V power supply, please change it to Pn00B.2=1 (support single-phase power input).

(1) Parameter setting for single-phase power input

Table 2-5 Parameter Setting for Single-phase Power Input

Parameter Meaning When Enabled Classification

ndonoo
) Use with three-phase power input
Pn00B [Default setting] After restart Setup

n. 0100 Use with single-phase power input

Please observe the following precautions when using.

DANGER /N

+ When using a servo unit that supports single-phase 220V power input, if you directly input single-phase power without changing the
parameter setting to Pn00B.2=1 (supporting single-phase power input), a power phase loss alarm (A.F10) will be detected.

- Single-phase power input is not supported, except for servo units that are suitable for single-phase 220V power input. Otherwise power
phase loss alarm (A.F10) will be detected.

- When using single-phase 220V power input, the torque/speed characteristics of the servo motor sometimes cannot meet the characteristics

of three-phase power input

(2) Main circuit power input

When the power supply is single-phase 220V, please connect it to the L1 and L2 terminals. The power specifications other
than the main circuit power input are the same as three-phase power input.

Table 2-6 Main Circuit Power Input Terminal

Terminal Name Function, rating
L1,L2 Main circuit power input terminal Single-phase 200V ~ 240V (50/60Hz)
L3 — N/A

Note: Do not connect to L3 terminal.
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(3) Wiring example for single-phase 220V power input
Model name: HN-Y7 OO 040A-S. HN-Y7 OO 075A-S

AC220V
Rl T
Servo drive
ol v7-000
3SUP I
U
FIL ] v
W
o O>—
i L1 M
i
A
- k L2 LI\ My
For servo alarm display
RY
Main circuit power 1PL
ON OFF 1KM
D +24V
. B1 CST 1RY —]_
1KM 1SUP B2 ALM+—< D
n 1KM
1KM Ry | Y o
T
28UP @ 32 1D oV
ALM—:<
1QF: Circuit breaker for wiring 1RY: Relay
FIL: Noise filter 1PL: Indicator
1KM: Magnetic contactor 1SUP: Surge absorber

2SUP: Surge absorber

Q: Brake resistor 3SUP: Surge absorber

1D: Flywheel diode

Figure 2-6 Signal-phase 220V Wiring

2.4.4 Servo Unit of DC Power Input

(1) Parameter setting for DC power input
Before using the servo unit with DC power input, be sure to change the parameter to Pn001.2 =1 (support DC power input)

Table 2-7 DC Power Supply Settings

Parameter Meaning When Enabled Classification

DC Power Input Unsupported: Input AC power from the L1, L2,

n.oodo
and L3 terminals

Pn001 After restart Setup
0100 DC Power Input Supported: Input DC power directly from B1 and N,
n.

or directly from P and N

Please observe the following precautions when using.

DANGER /N

- Both 220V and 380V servo unit support AC/DC power input. Please ensure to set Pn001.2=1(Support DC power input) before inputting the
power supply -

- Otherwise it will cause the elements in servo unit to burn out and result in fire or device damage.

- Even after you turn OFF the power supply, a high residual voltage may still remain in the servo unit. To prevent electric shock, do not touch
the power supply terminals after you turn OFF the power. Make sure to discharge after the power is cut off-

- Please install a fuse on the power wiring when DC power is input

- The servo motor returns regenerative energy to the power supply. If you use a servo unit with a DC power supply input, regenerative energy
is not processed. Process the regenerative energy at the power supply.

- If you use a DC power supply input, externally connect an inrush current limiting circuit. Otherwise will cause damage to the servo unit.
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(2) Main circuit and control power input

@ Three-phase 220V Y7S series

Model name: HN-Y7 OJ0J 040A-S. HN-Y7 OO0 075A-S. HN-Y7 OO 100A-S. HN-Y7 OO 150A-S. HN-Y7 TJ0J 200A-S

Table 2-8 DC220V Power Input Terminals

Terminal Name Specification
B1 Main circuit positive side terminal DC280 ~ 360V
N Main circuit negative side terminal ov

@ Three-phase 380V Y7S series

Model name: HN-Y7 OO 100T-S. HN-Y7 OO 150T-S. HN-Y7 OO 200T-S. HN-Y7 OO 300T-S

Table 2-9 DC380V Power Input Terminals

Terminal Name Specification
B1 Main circuit positive side terminal DC480 ~ 620V
N Main circuit negative side terminal ov

® Three-phase 380V Y7S series

Model: HN-Y7 O O 500T-S. HN-Y7 OO0 600T-S. HN-Y7 00O 750T-S. HN-Y7 OO 111T-S. HN-Y7 O O 151T-S. HN-

Y7 OO 2217-S

Table 2-10 DC380V Power Input Terminals

Terminal Name Specification
p Main circuit positive side terminal DC480 ~ 620V

N1 (N2 is a model with a power of 7.5 kw ) Main circuit negative side terminal ov
LC1,LC2 Control power terminal DC480 ~ 620V
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(3) Wiring example for DC power input
@ Wiring for HN-Y7 OO OO0 A-S DC310V power input type servo unit
Model name: HN-Y7 OO 040A-S. HN-Y7 OO 075A-S. HN-Y7 OO 100A-S. HN-Y7 OO 150A-S. HN-Y7 OO 200A-S

DC540v
R[S|T
Servo drive
19F Y ) Y7-000
FIL
TKM
1}/!— AC/DC
L
-
For servo alarm display
1RY
s LE
Main circuit power 1PL
OFF ON 1RY 1KM
¥ i +24v
T
Kh m
1KM 1SUP ALM+—< B
15
D D
ALM-—(l 32 ov
1QF: Circuit breaker for wiring 1RY: Relay 1FU: Fuse
FIL: Noise filter 1PL: Indicator Q: Brake resistor
1KM: Magnetic contactor 1SUP: Surge absorber 1D: Flywheel diode

Figure 2-7 DC310V Input HN-Y7 OO0 OO O A-S Wiring

Note: The terminals are different according to the model of the servo unit. Please refer to the table in "(2) Main circuit, control power
input".
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@ Wiring 1 of HN-Y7 OO OO T-S DC540V power input type servo unit
Model: HN-Y7 OO 100T-S. HN-Y7 OO 150T-S. HN-Y7 OO 200T-S. HN-Y7 OO 300T-S

DC540V
R|S|T
Ht Servo drive
1aF Y Y7-000
FIL |
1KM
!/|_ AC/DC
P
For servo alarm display
1RY
e s F
Main circuit power 1PL
OFF ON 1RY 1KM
¥ i v24v
T
31 M
1KM 1SUP ALM+—< 1]
D o
ALM-—ﬁ 32 ov
1QF: Circuit breaker for wiring 1RY: Relay 1FU: Fuse
FIL: Noise filter 1PL: Indicator Q: Brake resistor
1KM: Magnetic contactor 1SUP: Surge absorber 1D: Flywheel diode

Figure 2-8 DC540V Input HN-Y7 OO OO O T-S Three-phase Wiring 1
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@ Wiring 2 of HN-Y7 OO OO T-S DC540V power input type servo unit

Model name: HN-Y7 OO 500T-S. HN-Y7 OI0J 600T-S. HN-Y7 OO 750T-S. HN-Y7 OO 1117-S. HN-Y7 OO 151T-S.
HN-Y7 OO 221T-S

DC 540V Power input
Servo drive

1QF \+-\-\ Y7-000A

AL | 3
1KM U | W
%5 ———=—C N1 D
= AC/DC ; —
———7 [&pe
For servo alarm display j L&t +24V
L ol aie) IR T
e . +
@R AN
Main circuit power 1PL
OFF  ON 1RY 1KM ALM- )32 1D oV
‘LL e . o5 L
Pl
TKM 1SUP
1QF: Circuit breaker for wiring 1RY: Relay
FIL: Noise filter 1PL: Indicator
1KM: Magnetic contactor 1PRT: Surge absorber (Absorbing lightning surges)

1D: Flywheel diode
1SUP: Surge absorber (Absorbing switching surges)

Figure 2-9 DC540V Input HN-Y7 OO OO O T-S Three-phase Wiring Diagram

53



I 2.4.5 Line Breaker and Fuse Capacity

Table 2-11 Circuit Breaker and Fuse Capacity Table for Servo Unit Wiring

- Maximum ap- Power supply capacity Current capacity Impulse current
Main circuit . . .
plicable motor | Y7- | for single servo unit | Main circuit | Controlloop | Main circuit | Control loop
power supply .
capacity [kW] kVA Arms Arms Ap-p Ap-p
Single-phase 0.4 040 1.2 5.0
220V 0.75 075 1.9 9.0
1.0 100 2.3 6.0 330
Three-phase
15 150 32 73
220V Same as main Same as main
2 200 4 9.7 o -
circuit circuit
1.0 100 2.3 29 15
15 150 35 4.3 24
2.0 200 4.5 58 34
3.0 300 7.1 8.6 44
Three phase 50 500 1.7 14.5 1.4 57
380V 6.0 600 12.4 17.4
15 34
7.5 750 14.4 217
11 11 21.9 23.4
15 151 30.6 29.6 1.7 68
22 221 455 43.4

Note: 1. In order to meet the low voltage standard, please be sure to connect a fuse on the input side for protection when a fault is
caused by a short circuit. Please select the fuse or circuit breaker for the input side to meet the UL standard products. In addition,
the current capacity and inrush current in the above table are net values. Please select a fuse and a circuit breaker for wiring that

satisfy the following conditions for breaking characteristics.

2. Main circuit and control circuit: When the current value is 3 times the value in the above table, the circuit shall not be disconnected

within 5s.

Table 2-12 Restrictions to Comply with UL Standard

Servo Drive
Y7--0000-S

Usage restrictions

150A, 200A , 300A

Rated current value of circuit breaker for wiring: 40A or less .

The rated current value of circuit breaker for wiring: 6 OA or less.

3221 The rated current value of fast-acting fuse and time-delay fuse: below 60A .
The rated current value of the time-delay fuse: below 3 5A .
The rated current value of circuit breaker for wiring: 80A or less.

J;E The rated current value of fast-acting fuse and time-delay fuse: below 125A .

The rated current value of the time-delay fuse: 75A or less.

2.5

Wiring of regenerative resistor

When the processing capacity of regenerative energy is insufficient, connect an external regenerative resistor according to
the following method, and set the regenerative resistor capacity (Pné00) for details.

Note: Please connect the regenerative resistor unit correctly. Do not short-circuit B1/B2. Doing so may result in damage to the
regenerative resistor or the servo unit and cause fire.

Generally, directly connect regenerative resistor between B1/B2 terminals. In the power range of servo unit above 200A/
100T, an external regenerative resistor can be connected to the B1/B2 terminal of the servo unit only when the terminal B2/B3
of the servo unit is open circuited (the wiring is removed). After connecting, please set the regenerative resistor capacity.
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When connecting with servo units such as HN-Y7 O OO OO A-S, the unit with the model HN -Y7 O 040A-S does not
have a built-in regenerative resistor. If the processing capacity of regenerative energy is insufficient, an external regenerative
resistor must be connected.
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Figure 2-10 Model Below 3kw Regenerative Resistor Wiring Figure 2-11 Model Above 5kw Regenerative Resistor Wiring (With B3)

I 2,51 AC 220V Regenerative Resistor

Table 2-13 AC220V Regenerative Resistor Specifications

Item Specification
Model HN-Y7EB***A-S *#xx 040 075 100 150 200
) Resistance value (Q) — 50 50 50 20
Regenerative | Built-in resistor
, Capacity (W) — 40 80 100 100
resistor
External minimum allowable resistance value ( Q) 40 40 35 20 20

I 2.5.2 AC380V regenerative resistor basic specifications

Table 2-14 AC380V Regenerative Resistor Specifications

ltem Specification
Model HN-Y7EB***T-S#* ##kx 100 | 150 | 200 | 300 | 500 | 600 | 750 | 111 | 151 | 221
Resistance value (Q) 50 50 40 40 20 20 20 — — —
Regenerative | Built-in resistor -
o Capacity (W) 80 80 100 | 100 | 100 | 100 | 100 — — —
resistor

External minimum allowable resistance value (Q )| 40 40 40 35 25 20 15 15 10 10
- If using an external regenerative resistor at a normal rated load factor, the temperature of the resistor reaches 200° C to

a 300° C, please be sure to derate before using it. For the load characteristics of the resistor, please consult the manufac-

Points |trer

- To ensure safety, recommend to use external regenerative resister with temperature-controlled switch.
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2.6 Input and output signals (CN1)
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Figure 2-12 CN1 External View
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I 2.6.1 Pin Arrangement of 1/0 Signal (CN1) Connector

Assignable output
1 SG GND 26 | OUTa- g - p
2 SG GND 12V Internal Power| 27 | OUT4+ |High speed output slgna
Supply for Open
3 PL1 PPy P 28 | OUT4- | High speed output
Collector Reference Assignable output
4 SEN SEN signal input Output 29 | OUT1+ signal
Assignable output
Analog 30 | OUT1- )
signal
5 | V-REF | Speed Reference Assignable output
6 SG GND 31 | OUT2+
Input signal
32 | ALM- |Servo Alarm Output
/ Null Null Encoder Divided
8 Null Null Analog 33 PAO Pulse Output, Encoder Divided
9 | T-REF | Torque Reference Phase A 34 | /PAO Pulse Output,
Input Encoder Divided Phase A
10 SG GND 35 PBO Pulse Output, Encoder Divided
17| Nul Null Phase B 36 | /PBO | Pulse Output,
Phase B
12 Null Null 37 | OUT5+ | Output Signal
12V Internal Power
13 PL2 Supply for Open 38 | OUT5- | High speed output
Collector Reference
14 | Null Null Output 39 | DACO | Analog Output 1
Homing signal drive
15 | Null Null 40 | SIO ,
input
16 Null Null 41 S Probe 1
Disabled Forward
17 Null Null 42 SI2 Side
12V Internal )
Disabled Reverse Drive Input
Power Supply for
18 PL3 43 SI3 Side
OpenCollector Encoder
Drive Input
Reference Output Divided Pulse
19 PCO 44 Sl4 Probe 2
Divided Output,
Pulse Phase C
20 | /PCO 45 Null Null
Output,
Phase C phase | 2 Null Null 46 | Null Null
DI [External 24V Power
22 Null Null 47
(COM) Input
23 Null Null 48 | DAC1 | Analog Output 2
Z Signal Collector
24 Null Null 49 ocz
Output External
Speed Consistenc
25 | OUT3+ p A Yy 50 TH Temperature
Detection Output Detection

Figure 2-13 Pin Arrangement of 1/0 Signal (CN1) Connector

Note: 1. Only the full-featured F type supports high-speed output, analog input, and pulse frequency division output.

2. The general-purpose N type is not equipped with CN1.

3. The functions of pins 21 and 22 are only applicable to FB models with a power of more than 5KW.
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4. The functions of pins 27, 28, 37, and 38 are only applicable to FB models.

I 2.6.2 Name and Function of Input Signal (CN1)

Table 2-15 Input Signal (CN1) Name and Function List

Control . . .
Signal Pin No. Function
Method
HomeSwitch 40 Homing signal drive input
EXT1 41 Probe 1
When the mechanical movement exceeds the movable range,
P-OT 42 Prohibition of forward drive
Any Control o ~ |the drive of the servo motor is stopped (overtravel prevention
N-OT 43 Prohibition of reverse drive
Method function).
EXT2 44 Probe 2
DICOM) 4 (Note)Available when the control power supply is used for the input signal.
Operable voltage range: +11V ~ +25V (+24V power supply is not provided by HCFA) .
Note: 1.Pin numbers in parentheses () indicate signal grounds (SG) .
2
2. The input signal distribution of P-OT, N-OT and probe is changeable, please refer to 2.6.3 "Input Signal Distribution” for details. S
=]
«Q
m
=]
o
I 2.6.3 Allocation of Input Signal o
S
- If you change the default polarity settings for the /S-ON (Servo ON), P-OT (Forward Drive Prohibit), or N-OT (Reverse ®
~
o
=]

Drive Prohibit) signal, the main circuit power supply will not be turned OFF and the overtravel function will not operate
a if there are signal line disconnections or other problems. If you must change the polarity of one of these signals, verify
Points operation and make sure that no safety problems will exist.
- If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be used and all of the

allocated signals will operate accordingly. This may result in unexpected operation.

After changing the distribution of the input signal, please be sure to set Pn50A.0 = 1 when using it, so that the servo is in a
state where the distribution can be changed.

The state of the input signal can be confirmed through the input signal monitoring (Un005)

Table 2-16 Input Signal Allocation * [ in table indicates default setting
Signal Name Active CN1 pin number ne conrlecftion required .
level input signal (Processed inside the servo unit)
Parameter Assignment 40 41 42 43 44 |always valid always invalid
/HomeSwitch L HomeSwitch 0 1 2 3 4
Setting of Pn50D.1 H /HomeSwitch | 9 A B C D ° i
Forward Drive Prohibit L P-OT 0 1 2 3 4 . .
Setting of Pn50A.3 H /P-OT 9 A B C D
Reverse Drive Prohibit L N-OT 0 1 2 3 4 . 6
Setting of Pn50B.0 H /N-OT 9 A B C D
External probe 1 signal L EXT1 0 1 2 3 4 . .
Setting of Pn511.1 H JEXT1 9 A B C D
External probe 2 signal L EXT2 0 1 2 3 4 . .
Setting of Pn511.2 H /EXT2 9 A B c D

Note: If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be used and all of the allocated
signals will operate accordingly. This may result in unexpected operation.
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I 2.6.4 Input Circuit

The following describes terminals 40 to 47 of the CN1 port

(1) Relay/Collector Input Circuit

The connection is made via a relay or an open-collector transistor circuit. When using a relay connection, please choose a
relay for small current; if you do not use a relay for small current, it will cause poor contact

Example of a Relay Circuit

Example of Open Collector Loop

+24V

4.7K

DC24V —

P-OT

4l

Y3

-

DC24V —— N

+24V

4.7KQ

P-OT

H

i

Y AN

I

—

Note: The external power supply (DC24V) must be a capacity of 50mA or more

(2) Photocoupler Input Circuit

The input circuit of the servo unit uses a bidirectional photocoupler. Please choose NPN connection or PNP connection ac-

cording to the specifications of the machine.

Common Emitter ( NPN ) Connection Common Collector ( PNP ) Connection
24V Servo unit input 24V Servo unit input
+ - + -
Photocoupler Photocoupler
3 | Internal | Internal
. VA2 signal . le [:] VA2 signal
Switch [Ij {% level Switch {k level
Photocoupler output L: Photocoupler output
H} | |
. - Internal = Internal
Y &= : g
Switch [:j (% signal Switch [:j Q* signal
level level
Input Signal Polarity Input Signal Polarity
Signal Active level Power value Switch Signal Active level Power value Switch
ON L level oV OFF ON H level 24V OFF
OFF H level 24V ON OFF L level oV ON

Note: Please note that the ON/OFF polarity is different between NPN circuit connection and PNP circuit connection.

I 2.6.5 Name and Function of Output Signal (CN1)

Table 2-17 Names and Functions of Output Signals (CN1)

Control Method Signal Pin number Function

OUT3+, OUT3- 25, 26

OUT1+, OUT1- 29. 30 Allocable output signal

OUT2+, OUT2- 31. 32

Any control method PAO 33 Phase A

/PAO 34 Signal Output the encoder divided pulse output signals with a 0° phase
PBO 35 Phase B differential
/PBO 36 Signal
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PCO 19 Phase C
Outputs the origin signal once every encoder rotation.,

/PCO 20 Signal
OUT4+, OUT4- 27, 28
High speed output
OUT5+, OUT5- 37. 38

G Shell Ground is already performed if IO signal is connected to the shell with shield of
e
cables

Noted: Pin number in () is used for signal grounding(SG)

2.6.6 Output Signals Allocations

- The signals that are not detected are considered to be OFF. For example, the /COIN (Positioning Completion) signal is
considered to be OFF during speed control.

0 - Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent the holding brake from

Points operating if its signal line is disconnected. If you must change the polarity of this signal, verify operation and make sure

that no safety problems will exist.

- If you allocate more than one signal to the same output circuit, a logical OR of the signals will be output. .
=
The allocation of the output signals is shown in the table below: =)
>
Q
Table 2-18 Output Signal Allocation * [ in table indicates default setting o
S
o
CN1 pin number 25/ (26) 27/ (28) 29/ (30) 37/ (38) o
Signal output polarity setting §
Parameter AlPosition Setting of pn512.0 Setting of pn512.1 Setting of pn512.2 Setting of Pn512.3 @
0 ‘ 1 (Reverse) 0 ‘ 1(Reverse) 0 ‘ 1(Reverse) 0 ‘ 1(Reverse) g'
-1
0000 Disabled
0001 L H
Output signal selection 1
0020 L H
Setting of Pn50E
0300 L H
4000 L H
0000 Disabled
0001 L H
Output signal selection 2
0020 L H
Setting of Pn50F
0300 L H
4000 L H
0000 Disabled
0001 L H
Output signal selection 3
i 0020 L H
Setting of Pn510
0300 L H
4000 L H
0000 Disabled
0001 L H
Output signal selection 4
0020 L H
Setting of Pn513
0300 L H
4000 L H

If you allocate more than one signal to the same output circuit, a logical OR of the signals will be output.

Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent the holding brake from op-
erating if its signal line is disconnected. If you must change the polarity of this signal, verify operation and make sure that no
safety problems will exist.
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Note: Output signals above are only for example. Please self-allocate as appropriate

I 2.6.7 Output Circuit

The signal output circuits of the servo unit are the following three types.

0 * Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures. If a short-circuit
. failure occurs as a result of any of these causes, the holding brake will not work. This could damage the machine or cause
POInts an accident that may result in death or injury.

(1) Photocoupler output circuit

Photocoupler output circuits are used for the ALM (Servo Alarm) and other sequence output signals. Connect a photocou-
pler output circuit to a relay or line-receiver circuit.

Example of a Relay Circuit Example of Differential Loop

DC5V-30V
—r Relay Servo Unit
Servo Unit DC5V-12v

o[ b 1
5 >

« 1
1 : v
! ]

/(i\t_(

1
<
H

ov

Z Signal Collector Output
Servo Unit External 24V DC

47K
Ontocoupler

Z signal }*
collector _ -
49| output !
|
*'fq 2| GND |
< |
G

ND

N>

é External OV

Note: The specifications of the photocoupler output circuit are as follows:
- Maximum allowable voltage: DC30V

- Current range: DC5mA ~ DC50m

| 268 PGoOutput

The following describes the terminals 33-34 (A-phase signal), 35-36 (B-phase signal) and 19-20 (C-phase signal) of the
CNT1 port.

Converts the serial data of the encoder into 2-phase (A-phase, B-phase) pulse output signals (PAO, /PAO, PBO, /PBO) and
origin pulse signals (PCO, /PCO) and outputs them through the line driver output circuit . On the host device side, use a differ-
ential receiver loop for reception.
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|2.6.9 Brake Signal

Power Supply 24V OV
T Servo motor
Ry

+24V N ﬁ

/BK+ —<é«—|:l—4—|7
D

/BK- 1< Flyback diode >

ov

Figure 2-14 Brake Signal Connection

Note: 1. The /BK (Brake) signal cannot be used with the default settings. You must allocate the output signal. Please use "brake
signal (/BK) distribution" to set.

2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power supplies, such as the one
for the I/0 signals of the CN1 connector. If the power supply is Common, the I/0 signals may malfunction.

2.7 Encoder Signal (CN2)

The following describes the name, function and connection example of encoder signal(CN2).

I 2.7.1 Name and Function of Encoder Signal (CN2)

Figure 2-15 Pin Arrangement of Encoder Connector
Table 2-19 Name and Function Table of Encoder Signal (CN2)

Signal name Pin number Function
PG 5V 1 Encoder Power +5V
PG 0V 2 Encoder Power OV
_ 3 _
_ 4 _
PS 5 Serial Data (+)
/PS 6 Serial Data (-)
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Shield Shell —

Table 2-20 Table of BISS Protocol Encoder Signal (CN2) Name and Function (For Type F Only)

Signal name Pin number Function
PG 5V 1 Encoder Power +5V
PG OV 2 Encoder Power 0V
DATA+ 3 BISS-C DATA+
DATA- 4 BISS-C DATA
CLK+ 5 BISS-C CLK+
CLK- 6 BISS-C CLK-
Shield Shell —
I 2.7.2 Wiring the Servo Drive to Encoder
The wiring example of the encoder, servo drive and host device is shown below
(1) Incremental encoder .
=
. -
Servo drive Host controller 5
Phase *2 Linear receiver g
A 33P0 | i 2 3, Phase S
Incremental encoder phase 34X /PAO 171 [RD 1 A Q
B .. 35/ PBO . A 6 (5 phase o
1 *2 Biinse \_36);/PBO i RI_7 B 9
| A PS 5 C ~ 19, PCO ! } 10 3
G RVANTDN: R 20 /PCO 7 [RG 9 8
Output line driver P 8 o
St S
ov
apesv,) 1
(A 74D - PGo v +5V
Vo
1J,SG
0.33 mm?2 oV Smoothing 0V
Connector capacitor
' shell D7
Shell Shielded wire Connector
T @ shell T
:L R (Terminal resistor) : 220~470 Q

C (Decoupling capacitor) : 0.1uF

Figure 2-16 Incremental Encoder, Servo Drive and Host Device Connection Diagram

Note: *1. The connector wiring pin number of the incremental encoder varies depending on the servo motor used.

*2. Indicates shielded twisted-pair wire.

63



Incremental Encoder Cable — SVCAB-ENCO075CA-***[-05:

J [ Jleebel]]

1l s|
o

From End A to End B

End B

EndA | Type Color End B Signal name
1 Orange(red dotted) 1 VCC
6 2 Orange(black dotted) 2
3 = 3 GND
4 4 |AWG26[ White(black dotted) 3 n
2 5 - 4 -DO
6 Black Iron shell SHIELD
7 White(red dotted) 5 +DO
(2) Absolute encoder
*2
Servo drive P Host controller
‘ / 3 Linear receiver
[cN ' :
Phase PAO N 2 3
A 34) /PAO R[] 1 —»thse
*2
Absolute encoder LT Phgse 35] PBO A S 5 Phase
P 36) /PBO R[] 7 — 5
1 N2
PS)=——Phase 19) PCO A 10 M phase
( c 20) /PCO R[] 9 — e
PS
C
ov +5V
ENC k
CN1
VA ”165\/4 4| SEN +5V
) J 2 h Choke coil
2PGOV T OKe COl ey
0B3min? 256 Va B
1) SG | T- ov
v . .
e - / oV Somoothing capacitor
l+
>—1-
" Connector X ;
Battery shell m M
5 C > I
Shell Connector|
shell R(Termianal resistor): 220~470Q

C(Decoupling capacitor): 0.1uF

i

Figure 2-17 Absolute Encoder, Servo Drive and Host Controller Connection Diagram

Note: *1. The connector wiring pin number of the absolute encoder varies depending on the servo motor used.

*2. Indicates shielded twisted-pair wire.

*3. When using an absolute encoder, install a battery on either side of the encoder cable with a battery unit or on the host side to
supply power.
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Absolute Encoder Cable — SVCAB-ENC075CA-ABS-***-05

a|

3l

2.8 Safety Function Signals STO(CN3)

The following describes the name, function and connection example of the safety function signal (CN3)

I 2.8.1 Names and Functions of the Safety Function Signal (CN3)

End B EndA | Type Color End B Signal name
1 Orange(red dotted) 1 VCC
_ tt2 - Orange(glack dotted) 2 GND

5 6 a 3ery reen -

3 4 4 "6 White(black dotted) 6 DO

1 2 6 Black Iron shell SHIELD
7 White(red dotted) 5 +DO
5 Yellow(red dotted) - -

J [ leebel]

Battery+

Battery-

From End Ato End B

] (2] [o] [=]

G || B | | e

FUrUL
s

=] @] [«] [Y]

Figure 2-18 Pin Arrangement of Safety Function Signals (CN3)

Table 2-21 Name and function list of safety function use signal (CN3)

signal name Pin number Function
— 1
5 Do not make any connections

/HWBB1- 3
/HWBB1+ 4 For a hard wire base block input. The base block (motor power turned OFF) is in effect when the
/HWBB2- 5 signal is OFF.
/HWBB2+ 6

EDM1- 7 Turn ON when both /HWBB1 and /HWBB2 have been input and HWBB is in the working state

EDM1+ 8 Turn ON when both /HWBB1 and /HWBB2 have been input and HWBB is in the working state
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| 282 safety Input Circuit

Use a 0-V common to connect the safety function signals. You must connect redundant input signals.

Example of Output Signal Connection

24V Power Supply  Switch Servo Unit
m
_ % /HWBB1+ |4
Fuse \1'\1
! 1% =16
|
} /HWBB1-|3
| . L
|
| HWBB2+ |6 —
'
!ﬁ 3K
. /HWBB2- /5 L

L —

I 2.8.3 Safety Output Circuit

The following describes safety output signal, the external device monitoring (EDM1). A connection example of the output
signal (EDM1 signal) is shown below.

Example of Output Signal Connection

External Equipment

24V Power Supply
Servo Unit 8

SE&:(

EDM1+

7 EDM1-

W
7\
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I 2.8.4 Output Signal (EDM1 Signal) Specifications

Table 2-22 Output Signal Specifications

Type Signal Pin number | Output Status Meaning

CN3-8 ON Both the /HWBB1 and /HWBB2 signals are operating normally.
Output EDM1

CN3-7 OFF The /HWBB1 signal, the /HWBB2 signal, or both are not operating.

Table 2-23 Electrical Characteristics Table of Output Signal (EDM1 signal)

ltem Characteristic Remarks
Maximum Allowable Voltage DC30V —
Maximum Allowable Current DC20mA —
Maximum ON Voltage Drop 1.0V Voltage between EDM1+ and EDM1- when current is 50 mA.
Maximum Delay Time 20ms Time from a change in /HWBB1 or /HWBB2 until a change in EDM1

I 2.8.5 Example of Wiring for Safety Terminals

If you need to use the safety terminal (CN3), please connect as shown below:

| & 2 & e I e B s Y e Y s Y e |

-
1

CN4

;

N B ON O

iz

=]

=

K—A K= k=4 =
)=
- W 01

Figure 2-19 Safety Terminal Wiring
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2.9

The Second Encoder Interface (CN4)

Figure 2-20 CN4 Pin Arrangement

Table 2-24 Names and Functions of the Second Encoder Interface

Incremental ABZ Encoder

SinCos Encoder with Differential

Pin . . . . BISS Encoder Tamagawa Encoder
with Differential Hall Sensors Hall Sensors and Z Signal
: +5V output +5V output +5V output +5V output
Current output < 300mA Current output < 300mA Current output < 300mA Current output < 300mA

2 0V output 0V output 0V output 0V output

3 Hall U+ Hall U+ — —

4 Hall U- Hall U- — —

5 Hall V+ Hall V+ — —

6 Incremental encoder A- Sine encoder Sin- BISS-C CLK- Serial DATA-

7 Incremental encoder B- Sinusoidal encoder Cos- BISS-C DATA- —

8 Incremental encoder Z- Incremental encoder Z- — —

9 Hall W+ Hall W+ — —

10 Hall V- Hall V- — —

11 Incremental encoder A+ Sine encoder Sin+ BIS -C CLK+ Serial DATA+

12 Incremental encoder B+ Sine encoder Cos+ BISS-C DATA+ —

13 Incremental encoder Z+ Incremental encoder Z+ — —

14 Hall W- Hall W- — —

15 Temperature sensor signal Temperature sensor signal Temperature sensor signal | Temperature sensor signal
Shell Shield Shield Shield Shield
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2.10 Communication Connector (CN6)

Table 2-25 Name and Function of EtherCAT Communication Connectors

CN6A ['

CN6B ['

—38
—7
6
—5

—3
—2

—1

A

Figure 2-21 CN6 RJ45 Interface Pin Arrangement

Connector Signal Pin Meaning
TD+ 1 Send data +
TD- 2 Send data -
CN6A RD+ 3 Send data +
(In) - 4and 5 -
RD- 6 Send data -
- 7 and 8 -
TD+ 1 Send data +
TD- 2 Send data -
CN6B RD+ 3 Send data +
(Out) - 4and 5 -
RD- 6 Send data -
- 7 and 8 -
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2.11 Brake Input Connection(CN10)

@ @l =
Hiie] !
® (@ i
--------- 1@ (@) b ;
] By P
|
--------- [® (@)
N |
4
A
4 . 2
Figure 2-22 CN10 Brake Input Interface Pin Arrangement =)
Table 2-26 Name and Function of Brake Interfaces Lg
)
Signal Pin Function 3_
2 ! Brak | I 9
rake external power su
oV 5 p ppRly g
o
BK+ 3 Brake BK+ a
BK- 4 Brake BK- S
NTC+ 5 Temperature control+
NTC- 6 Temperature control-

I 2.11.1 Brake wiring

The brake is a mechanism that prevents the servo motor shaft from moving when the servo drive is not running, and keeps
the motor locked in position, so that the moving parts of the machine will not move due to its own weight or external force.

The connection of the brake input signal has no polarity, please install a separate power supply for the 24-VDC power
supply from other power supplies. The standard wiring example of the brake signal BK and the brake power supply is as fol-
lows:

1KM Servo Drive

—/I

I

AC220V or L
AC380V E

—

F———a—

|
|
UV & External 24VDC |
|

11
oV Z_:_T Power Supply
Brake

3
4

|
|
|
|
CN10|
|
|
|
|

A N

Figure 2-23 Brake CN10 Connection

70



Note: It is forbidden for the brake to share the power supply with other electrical appliances to prevent the voltage or current from
decreasing due to the work of other electrical appliances, which will eventually cause the brake to malfunction.

2.12 Noise and Harmonic countermeasures

The following describes countermeasures against noise and harmonics

I 2.12.1 Countermeasures against Noise

Note: 1. As the servo unit is designed as an industrial device, no measures provided to prevent radio interference.

2. The Servo unit uses high-speed switching elements in the main circuit. Therefore, external devices may be affected by switching
noise. If the equipment is to be used near private houses or if radio interference is a problem, take countermeasures against noise.

This servo unit uses microprocessor. Therefore, there may be noise interference from its externals.

In order to prevent mutual noise interference between the servo unit and its external equipment, take the following
countermeasures against noise interference as required.

+ Install the input reference device and noise filter as close to the servo unit as possible
+ Always install a surge absorber for relays, solenoids, and magnetic contactor coils.

+ Do not place the main circuit cables and I/O signal cables/encoder cables in the same duct or bundle them together.
Also, separate the cables from each other by at least 30 cm.

+ Do not share the power supply with an electric welder or electrical discharge machine. If the servo unit is placed near a
high-frequency generator, install Noise Filters on the input side on the main circuit power supply cable and control power sup-
ply cable even if the same power supply is not Common with the high-frequency generator. For the connection method of the
noise filter, refer to "(1) Noise filter".

- Please implement suitable grounding measures, refer to "(2) Grounding".

1) Noise filter
Connect the noise filter to an appropriate place to avoid adverse effects of noise on the servo unit.

The following is an example of wiring for countermeasures against noise.
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I

|

| Noise Filter*3 Servo drive

|

} L1

AC220V : { L2

t L3

|

| 2.0mm? @

I ormore

: CN2

|

1 L1C |

| L2C © |

I CN1 |

| |

I |

: 2.0mm? :

: - — — =1 —® Operation relay sequence ormore |
|

| |

| ¢— = —e Use signal generators ) |

| <\ |

| S | *3 *2 J‘ :

AN AN

: ] Noise DbC :

| | Filter powelr |

: 1 upply| |

| 2.0mm? :

| or more |

I |

| |

| |

| |

| |

: |
|

| |

(Grounding plate)
*
External ground: Use a dedicared ground.

Figure 2-24 Wiring Example of Noise Countermeasure

Note: * 1. For the ground wire, use a wire with a thickness of at least 2.0 mm2 (preferably, flat braided copper wire).
* 2. Please use twisted-pair wires for wiring

* 3. Regarding the use of noise filters, please observe the precautions in 2.13.1 "Noise and its countermeasures”

2) Grounding
In order to prevent malfunction due to the influence of noise, the proper grounding method is as below.
Motor Frame Ground

If you ground the servo motor through the machine, switching noise current can flow from the main circuit of the servo
unit through the stray capacitance of the servo motor. To prevent this, always connect the FG terminal of the servo motor main
circuit cable connected to the servo motor to the ground terminal on the servo unit. Also be sure to ground the ground termi-
nal on servo unit.

Noise on I/0 Signal Cables

Implement one-point grounding on the OV line ( SG ) of the I/0 signal cable . When the main circuit cable of the servo mo-
tor is covered with a metal sleeve, be sure to ground at one point for the metal sleeve and the junction box.
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I 2.12.2 Noise Filter Wiring and Connection Precautions

1) Noise Filter for Brake Power Supply

Use a noise filter for the brake power input for a servo motor of 400W or less with brake.

2) Precautions for Noise Filter Installation and Wiring

Please observe the following precautions when installing and wiring the noise filter.

Note: Depending on the model, some noise filters have a large leakage current. In addition, due to the different grounding
conditions, the leakage current will also change greatly. Please consider the grounding conditions and the leakage current of the
filter, etc., and choose to use leakage detectors and leakage circuit breakers. For details, please consult the filter manufacturer.

Separate input lines from output lines. Do not place input lines and output lines in the same duct or bundle them together.

X

11

)
Noise filter ,__> Noise filter :::'
Gounding plate Gounding
777 /77  plate

AAA

>

7 — > Lo
e Noise filter [T®
H-o H-o
(______ T
Gounding C :
late Gounding )
A plate /77 !
|
YVYVVYVWWY \AA4 | \AAA
% Separatex
the circuits

Figure 2-25 Noise Filter Wiring
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Separate the noise filter ground wire from the output lines. Do not place the noise filter ground wire, output lines, and oth-
er signal lines in the same duct or bundle them together.
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Figure 2-26 Noise Filter Grounding
Connect the ground wire of the noise filter to the grounding plate separately. Do not connect other ground wires
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Figure 2-27 Noise Filter Grounding
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If a noise filter is located inside a control panel, first connect the Noise Filter ground wire and the ground wires from other
devices inside the control panel to the grounding plate for the control panel, then ground the plate.
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Figure 2-28 Noise Filter and Control Panel Grounding

I 2.12.3 Connection of Reactor for Harmonic Suppression

When it is necessary to take countermeasures against high-order harmonics, a reactor for suppressing high-order har-
monics can be connected to the servo unit.

AC220V/380V Power Input Type Servo Unit

DC Electric  Servo Unit
Reactor

© 1
O 2

Note: * 1. Connection terminals 1 and 2 for a DC Reactor are connected when the servo unit is shipped. Remove the lead wire and
connect a DC Reactor.

* 2. The reactor is optional (need to be equipped separately).
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31 EtherCAT Communication Protocol Introduction

EtherCAT is a high-speed real-time Ethernet technology developed by Beckhoff in Germany. Its features include low hard-
ware cost, simple and convenient application, simple network topology, and uses standard Ethernet physics. It can be used for
high-speed IO interconnection and data interaction in industrial sites. Its basic communication mode is master-slave commu-
nication, single master and multi-slave communication. The master station can be realized by the ordinary network card of the
computer or a dedicated master station PLC, and the slave station is generally composed of ET1100 provided by Beckhoff or
an authorized third-party integrated slave station ASIC.

Basic features:
+ High speed:
Precise synchronization is achieved by distributed clocks

- Fast data refresh:

30 ps processing 1000 digital 1/0s
100 processing 100 servo axes

+ High efficiency, maximizing the use of Ethernet bandwidth for user data transmission

+ Good synchronization performance, each node slave device can achieve a synchronization accuracy of less than Tus

3.2 Definition of Communication Network Interface

Definition of Communication Network Interface is shown as table 3-1:

Table 3-1 EtherCAT Communication Network Interface Definition

Pin Definition
1 TD+
TD-
RD+
N/A
N/A
RD-
N/A
N/A

O N[O~ N

3.3  Parallel Networking of Multiple Servos

EtherCAT servo drive:

When multiple EtherCAT servo drives are networked, the network cables must be inserted in strict accordance with the
order of the top-in and bottom-out network ports (note that no terminal resistors are added). As for whether to set the servo
station number, it is determined by the host controller.

The EtherCAT servo drive supports a fixed communication rate of 100M bit/s, and the maximum communication length be-

tween 2 stations is 100 meters.

Note: 1. The bus servo drive network cable should be separated from other cables when routing in the electric cabinet, especially
the strong current line, and should be kept away from interference sources (such as transformers, frequency converters, cabinet fans,
etc.) as much as possible.

2. The network cable of the bus servo driver should be twisted-pair network cable to improve the resistance to high-frequency
magnetic field noise interference and reduce the external radiation of the cable.
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3. Bus servo drive grounding is separated from other grounding as much as possible, separate grounding treatment.

3.4 EtherCAT Communication Basics

I 3.41 Control Modes Supported by EtherCAT

The Y7S drive EtherCAT is based on the CANOpen application layer profile CiA402 servo and motion control profile. Sup-
port the following modes of CiA 402, which is shown as Table 3-2:

Table 3-2 CiA402 mode supported by EtherCAT servo drives

CiA402 control mode Supported or not
Cyclic synchronous position(CSP) Supported
Cyclic synchronous velocity(CSV) Supported
Cyclic synchronous torque (CST) Supported
Proifile position mode(PP) Supported
Profile velocity mode(PV) Supported
Profile torque mode(PT) Supported
Home mode(HM) Supported

I 3.4.2 EtherCAT Frame Structure
The frame structure of EtherCAT consists of EtherCAT frame header + more than one EtherCAT sub-message + frame check
sequence (FCS), as shown in the figure below:

T4byte 46~1500byte 4byte
EtherCAT Header EtherCAT Data FCS

Figure 3-1 EtherCAT Frame Structure

| 343 EtherCAT State Machine

The EtherCAT slave device requires the above four basic states to facilitate data interaction between the master and the

slave to manage the state machine of the slave application. It is shown as Figure 3-3:
Init(l): Initialization state
Pre-Operational (P): Pre-operational state
Safe-Operational(S): Safe operational state

Operational (O): Opeational state
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The initialization of the slave station to the operational state follows the rule of switching from the pre-operational state,
then the safe operational state, and then to the operational state. The operational state can be directly switched back to other

various state.

Init

(1P (PI)
Pre-Operational (sn
A A
(on (PS) (SP)
(OP) v
Safe-Operational
(s0) | (0s)
Y
Operational

Figure 3-2 EtherCAT State Machine

EtherCAT status transition operations are shown in Table 3-3:

Table 3-3 EtherCAT State Transition

State Transition

Operation

Init

There is no communication in the application layer, and the slave station can only read and write ESC chip

registers.

Init To Pre-OP(IP)

The master configures the slave site address register.
If mailbox communication is supported, configure mailbox-related registers.
If distributed clock is supported, configure DC-related registers.

The master writes to the status control register to request the Pre-OP status.

Pre-OP

Application layer mailbox communication

Pre-OP To Safe- OP(PS)

The master uses the mailbox to initialize the process data map.
The master configures the SM channel used by the process data.
The master configures the FMMU.

The master writes to the status control register to request the Safe-OP status.

Safe-OP

The application layer supports email communication.

There is process data communication, but it only allows to read in data, and cannot generate output signal.

Safe-OP To Op(SO)

Master sends output data.

The master writes to the status control register, requesting Op states.

Op

All'input and output is enabled

A brief introduction is shown in table 3-4:

Table 3-4 EtherCAT States Profile

Communication operation
States Description
SDO TxPDO RxPDO
Communication initialization;
Initialization(1) NO NO NO There is no communication in the application layer, the master station
can only read and write the ESC register
Communication initialization;
IP NO NO NO There is no communication in the application layer, the master station
can only read and write the ESC register
Pre-Operational(P) YES NO NO Application layer mailbox data communication (SDO)
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The master station uses SDO to initialize the process data mapping;
The master station configures the SM channel used for process data
PS YES NO NO communication;

The master station configures FMMU;

Request " Safe-Operational” staes

Safe-Operational (S) YES NO YES SDO and TxPDO can be used, distributed clock mode can be used

SO YES NO YES Master sends output data to request "Operational” states

Normal operating state;
Operational(O) YES YES YES All inputs and outputs are enabled;
Email communication is still available

I 3.4.4 Process Data PDO

Periodic process data is used for periodic control data interaction between the master station and the slave station. The
servo drive uses the SM2 (0x1C12) channel to map RxPDO data, and uses the SM3 (0x1C13) channel to map TxPDO data.

The servo drive supports five groups of PDO mappings, and each group of PDOs supports up to 24 mapping objects,
among which TXxPDO1 and RxPDO1 support remapping, and the remaining 4 groups of PDOs are fixed mappings. It is shown as
Table 3-5.

Table 3-5 EtherCAT Default PDO Mapping Configuration

TxPDO Mapping object TxPDO Configuration
Control word(6040h) 60400010
1600h (RxPDO1) Control mode(6060h) 60600008
(9Byte) Target position(607Ah) 607A0020
Touch probe function(60B8h) 60B80010 o
Control word(6040h) 60400010
Control mode (6060h) 60600008 é
Target torque(6071h) 60710010 2
1601h (RxPDO2) — -3
(198yte) Target position(607Ah) 607A0020 l>|
Max motor speed(6080h) 60800020 g)
Touch probe function(60B8h) 60B80010 3
Target velocity(60FFh) 60FF0020 g
Control word(6040h) 60400010 8
Control mode(6060h) 60600008 §
1602h (RxPDO3) Max. torque(6072h) 60720010 §
(15Byte) Target position(607Ah) 607A0020 g_
Touch probe function(60B8h) 60B80010 6'_
Target velocity(60FFh) 60FF0020 S
Control word(6040h) 60400010
Control mode(6060h) 60600008
Target torque(6071h) 60710010
1603h (RxPDO4) Max. torque(6072h) 60720010
(21Byte) Target position(607Ah) 607A0020
Motor max. speed(6080h) 60800020
Touch probe function(60B8h) 60B80010
Target velocity(60FFh) 60FF0020
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Control word(6040h)

60400010

Target position(607Ah) 607A0020
Target velocity(60FFh) 60FF0020
Target torque(6071h) 60710010
1604h (RxPDO5)
(12Byte) Control mode(6060h) 60600008
Touch probe function(60B8h) 60B80010
Positive torque limit (60EOh) 60E00010
Negative torque limit (60E1h) 60E10010
Max. speed (607Fh) 607F0020
RxPDO Mapping object RxPDO configuration
Error code(603Fh) 603F0010
Status word(6041h) 60410010
Position feedback(6064h) 60640020
1A00h (TxPDO2) Control mode display(6061h) 60610008
(23Byte) Touch probe status(60B9h) 60B90010
Touch probe 1 rising edge position feedback(60BAh) 60BA0020
Position offset value(60F4h) 60F40020
DI status(60FDh) 60FD0020
Error code(603Fh) 603F0010
Status word(6041h) 60410010
Control mode display(6061h) 60610008
Position feedback(6064h) 60640020
1A0Th (TxPDO2) Velocity value feedback (606Ch) 606C0020
(29Byte) Torque value feedback (6077h) 60770010
Touch probe status60B9h) 60B20010
Touch probe 1 rising edge position feedback (60BAh) 60BA0020
Touoch probe 1 falling edge position feedback (60BBh) 60BB0020
DI status (60FDh) 60FD0020
Error code (603Fh) 603F0010
Status word(6041h) 60410010
Control mode display(6061h) 60610008
Position feedback(6064h) 60640020
1A02h (TxPDO3)
(258yte) Velocity value feedback (606Ch) 606C0020
Torque value feedback (6077h) 60770010
Touch probe status(60B9h) 60B90010
Touch probe 1 rising edge position feedback (60BAh) 60BA0020
Dl input status (60FDh) 60FD0020
Error code(603Fh) 603F0010
Status word(6041h) 60410010
Control mode display (6061h) 60610008
Position feedback(6064h) 60640020
TA03h (TxPDO4)
(25Byte) Velocity value feedback (606Ch) 606C0020
Torque value feedback(6077h) 60770010
Touch probe status (60B9h) 60B90010
Touch probe 1 rising egde position feedback (60BAh) 60BA0020
DI status(60FDh) 60FD0020
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Error code(603Fh) 603F0010
Status word(6041h) 60410010
Position feedback(6064h) 60640020
Torque value feedback(6077h) 60770010
Control mode display (6061h) 60610008

1A04h (TxPDO5) -
Position offset reference(60F4h) 60F40020

(22Byte)

Touch probe status(60B9h) 60B90010
Touch probe 1 rising egde position feedback (60BAh) 60BA0020
Touch probe 2 rising egde position feedback (40BCh) 60BC0020
Velocity value feedback(606Ch) 606C0020
DI Status(60FDh) 60FD0020

1) Synchronously manage PDO configuration

In Y7S, only one RXPDF and TxPDO configuration is supported. As shown in Table 3-6é:

Table 3-6 PDO Supported by EtherCAT Servo Drive

Index Subindex Mapping Object
0x1C12 0 1600~1604 One of the five RxPDO groups is used as PDO configuration
0x1C13 0 TA00~1A04 One of the five TXPDO groups is used as PDO configuration

2) PDO mapping management

The PDO mapping content contains the information that needs to receive or send PDO, including index, sub-index and
data length. Its sub-index 0 indicates the number of PDO mapping objects, and sub-indexes 1 to n represent the content rep-
resented by the first to n elements of the PDO. Each PDO mapping object can map a data object containing 4 bytes at most,
and one PDO can contain up to 4*n data lengths.

The mapping content consists of 2 bytes representing the index of the object, one byte representing the sub-index, and
one byte representing the data length, as shown in Table 3-7 below

Table 3-7 Mapping Content Structure

Bytes Bytes 3~2 Bytes 1 Bytes 0
Meaning Index Subindex Data length

The index and sub-indexes determine the positional information of the object in the object dictionary, and the data length
indicates how many bits make up the object. The length information generally has byte (8bit), word (16bit), double word (32bit)
three types, specific by the actual length of the object which consists of a hexadecimal string.

For example: an object mapping content of 60400010h means that the index of the object is 0x6040, the sub-index is
0x00, the length of 16bit that is a word.

| 345 Mailbox Data SDO

SDO parameters are CoE-defined non-periodic data communication, and the master realizes non-periodic data interaction
through the read/write mailbox data SM channelY7S drives can modify drive parameters through SDO.

| 3.4.6 Distributed Clock

The Distributed Clock (DC, Distributed Clock, 64bit) allows all EtherCAT settings to have the same system time, thus con-
trolling the synchronized execution of the tasks of the devices. The slave devices can be used to trigger synchronous updates
of the slave data at the same time, based on the synchronization signals generated by the synchronized system clock. the Y7S
drive supports the synchronized clock mode, which currently supports the synchronization signals generated by SYNCO and

Free Run.
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I 3.4.7 CiA402 Control Process Introduction

The state machine related to the power control of the servo drive is shown in Figure 3-3 below. The power status of each
phase of the PDS state machine is shown in Table 3-8 below.

Table 3-8 PDS State Machine Power Status in Different Phase

PDS Phase Control power Power supply Drive status
Phase 1 OK NO NO
Phase 2 OK OK NO
Phase 3 OK OK OK

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T |
|
|\ Y - - - T T T T T T T T T T 1

Servo-ON

0: After power supplied

A 4

A
Deceleration

|
|
|
|
|
|
|
|
|
|
. |
Not initialized |« 15:Fault i Fault
> Reset i
| X
|
1: After initialization :
completed
! | Phase 1
. |
12:Disable Initialization |« |
voltage |
7'y |
. ! (@)
10:Disable 2:shut down 7:D||sab|e :
voltage voltage i 14: Deceleration

Y | completed
Main power supply|_ I
not put in ) :
3 |
3:switch on b:shut down i
A 4 :
|

Servo enabled  [8:shutidown Phase 2

|
|
|
I
|
|
|
|
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4:Enable 5:Enable Fault deceleration
= Operation Dperation 7y
16:Enable R
11:Quick Operation Servo enabled :13: Fault alarm
Stop 9:Disable Voltage | Phase 3

Figure 3-3 CiA402 Control Process State Machine

I 3.4.8 ESI Documents

The ESI file (XML file) contains information about the Y7S Servo Drive's EtherCAT slave, and the master generates an ENI
based on the ESI to form an EtherCAT network, so the ESI file (XML file) provided by our company needs to be saved in a fold-
er specified by the master for normal communication. Therefore, the ESI file (XML form) provided by our company should be
saved in the folder specified by the master in order to communicate properly.
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4.1 Inspection and Precautions Before Trial Operation

To ensure safe and correct trial operation, check the following items before you start trial operation.
1) Inspection of the Servo Motor
Check and confirm the following items, and if any problem is found, please handle it properly before trial operation.

+ Make sure that the setting and wiring are correct.

+ Make sure that there are no loose parts in the servo motor mounting.

Note: If you are using a servo motor with an oil seal, make sure that the oil seal is not damaged. Also make sure that oil has been
applied. If you are performing trial operation on a servo motor that has been stored for a long period of time, make sure that all servo
motor inspection and maintenance procedures have been completed.

2) The Status of the Servo Drive

To ensure safe and correct trial operation, check the following items before you start trial operation.

+ Make sure that the setting and wiring are correct.

+ Make sure that the power supply voltage supplied to the servo unit is correct according to specifications

4.2  Trial Operation for Servo Motor

Please refer to Auxiliary function Fn002 in Chapter 8 for trial operation of Servo motor

4.3  Origin Search Positioning (FN003)
Origin search is a function to determine the origin pulse (phase C) position of the incremental encoder and stop at that
position. This function is used when the motor shaft and mechanical need to be positioned.
Origin search can be performed under the following conditions.
+ S-ONis not input.
+ Parameter Pn50A.1 # 7.

The motor speed at the time of execution is 60rpm.

a + Make sure that the load is not coupled when you execute an origin search
Points + The Forward Drive Prohibit (P-OT) signal and Reverse Drive Prohibit (N-OT) signal are disabled during an origin search.

Please refer to Auxiliary function Fn003 in Chapter 7 for the operation

4.4  Trial Operation from Host Controller for Servo Motor

Please confirm the following items when performing a test run of the servo motor according to the instructions from the
host.

+ Make sure that the servo motor operation reference from the host controller to the servo unit and the I/O signals are set
up properly.

+ Make sure that the wiring between the host controller and serovo unit and the polarity of the wiring are correct.

+ Make sure that the operation setting of servo unit is correct
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CAUTION/AN

- Before you perform trial operation of the servo motor without a load for references from the host controller, make sure that there is no load

connected to the servo motor (i.e,, that all couplings and belts are removed from the servo motor) to prevent unexpected accidents.

I 4.4.1 Input Signal Connection and Parameter Settings

Please connect the input signal circuit required for test operation to the input and output signal interface (CN1). The fol-
lowing conditions need to be met for connection.

Modify the corresponding parameters:

@ Prohibition of forward drive (P-OT), prohibition of reverse drive (N-OT) input signal OFF (forward and reverse drive pos-
sible).

Setting method: Input CN1-42, 43 as "ON" signal, or set "Pn50A.3=8, Pn50B.0=8" to disable the function of prohibiting for-
ward rotation and reverse rotation.

@ If the encoder is an absolute encoder, there is no need to change the parameters, and if it is an incremental encoder, it
is necessary to set " Pn002.2 =1".

@ If it is a single-phase electric input, then necessary to set " Pn00B.2 =1".

4.5  Trial Operation with the servo motor Connected to the Machine

The following describes the test operation after connecting the servo motor to the machine. Make sure that the procedure
Trial Operation from the Host Controller for the servo motor without a Load has been completed.

CAUTION/A\

- Operating mistakes that occur after the servo motor is connected to the machine may not only damage the machine, but they may also

cause accidents resulting in personal injury

0 - If you disabled the overtravel function for trial operation of the servo motor without a load, enable the overtravel
. function (P-OT and N-OT signal) before you preform trial operation with the servo motor connected to the machine in
POlntS order to provide protection.

Table 4-1 Trial Operation steps

Step Operation Reference
Turn on the control power supply and the main circuit power supply, and make settings for
safety functions, overtravel, brakes, and other protective functions. "5.4.3 Setting of Over-
1 + When using a servo motor with a brake, please implement measures to prevent the ma- |travel"

chine from falling or vibrating due to external force, and confirm that the action of the servo |"5.4.4 Brakes "

motor and the brake are normal.

2 With the power OFF, connect the servo motor and the machine with a coupling, etc.

After confirming that the servo unit is servo OFF, turn on the machine (host controller) power |"5.4.5 How to stop the

supply. And reconfirm whether the protection function set in step 1 works normally. motor when the servo is
: (Note) In order to prevent abnormalities in the next operation, please make the devices in the |OFF and an alarm occurs
state of emergency stop. !
Confirm again that the parameter setting is consistent with each control mode, and then
4 confirm whether the operation of the servo motor meets the machine operating specifica-

tions.
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If necessary, adjust the servo gain to improve the servo motor response characteristics.

5 During the test operation, the servo motor and the machine may not be suitable. Therefore, |"Chapter 7 Tuning"

let the system run for a sufficient amount of time

4.6  Trial Operation of Servo Motor with Brake

Please observe the following precautions for the test operation of the servo motor with brake.

+ When performing a test operation of a servo motor with a brake, be sure to take measures to prevent the machine from
falling naturally or vibrating due to external force in advance

+ When performing a trial operation of a servo motor with a brake, first confirm the operation of the servo motor and the
brake with the servo motor separated from the machine. If there is no problem, please connect the servo motor to the machine
and perform a test operation again.

Please use the brake interlock output (/BK) signal of the servo unit to control the brake action of the servo motor with
brake. Please refer to " 5.4.4 Brake " for wiring and related parameter setting.

4.7 Motorless Test Function

The motorless test function is a function that, without starting the servo motor, simulates the movement of the servo
motor inside the servo unit (simulation experiment) to confirm the operation of the host device and peripheral equipment.
Through this function, it is possible to conduct wiring confirmation, system debugging, and parameter verification, thereby
shortening the setting operation time and avoiding mechanical damage caused by incorrect operations. By using the motorless
test function, the operation of the servo motor can be confirmed regardless of whether the servo motor is connected or not.

Table 4-2 Parameter Setting Table of PnO0C

Parameter Meaning When enabled Classification
n.OOOO0
Pn00C (Function Selec- i Set the motorless test function to invalid
. L . (Default setting) After restart Setup
tion Application Switch C) - :
n. OO0 Set the motorless test function to valid

Note: During the execution of the motorless test function, the "tSt" display on the panel operator and the status display of the servo
unit will be alternately shown.
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5.1 Precaution

Table 5-1 Signal Table

Name Meaning

DANGER A Indicates that may cause death or serious injury
CAUT'ON A Indicates that may cause injury or property damage

5.2  Panel Operation Procedures and Display

The user can confirm the servo status through the panel display of the servo unit.

OAJ3G JO UOI}OUNA Diseq «

modify and monitor the Utility function (Fn O OO ), parameter setting (Pn OO0 ) and monitoring function (Un OO 0)
through the operator keys. Also, when an alarm or warning occurs, the corresponding alarm/warning number is displayed.

I 5.2.1 Panel Operator Keys

Table 5-2 Panel Operator Keys

Key "
Key name Function
number
(1) Switch the basic mode: Utility function, parameter setting,
MODE monitoring function.
@  |(Mode and confirmation|(2) Confirm the set value: After modifying the parameters,
key) short press the key to confirm the set value. The effect is b @G W

consistent with the SET key.

(1) Increase the set value.

@ UP (2) Itis used as the forward rotation start key when JOG is
running in the Auxiliary function mode. I]
A

(1) Decrease the setting value.

® DOWN (2) Itis used as the reverse start key when the JOG is running

in the Auxiliary function mode. M S
(1) Long press this key for more than 1 s to display the set @ @ @ @

value of each parameter.

(2) After modifying the parameters, press and hold this key @ @ ® ®
for more than 1 s to confirm the set value. MODE upP DOWN SET
® SET (3) Short press this key to move the digit to the left by one Figure 5-1 Panel Operator

digit (when the digit is flashing). If the data length exceeds
the four digits displayed on the panel, press it four times to
switch the panel display to the middle four digits, and then

press four times to switch to the top two.
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I 5.2.2 Changing Modes

Table 5-3 Modes Switching Table

Function MODE Key Long press the SET key

Initial status

Auxiliary function

Parameter setting
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Monitoring function

Note: Press the MODE key to switch modes, it will cycle from top to bottom according to the table

I 5.2.3 Status Display and Judgment

After the power is turned on, the normal state display is shown in Figure 5-2. The first data bit is used for EtherCAT com-
munication status display. The second daa bit is used for judging signal status, and the short codes are for motor status.

HHEH

JL I

1¢t bit data 2" bit data Short code

Figure 3-2 Display Status After Power is On
Table 5-4 Data Bit Interpreting table

Serial number Display Control mode Meaning

’ — Initialization status

| — Pre-operation status
First data bit

displa
Y L‘I — Safe running status

D
|

Running status
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,’ ” No mode —

,’ Profile position mode —

| Profile speed mode —

—
—_

Profile torque mode —
Second data bit

display

Homing mode —

O

1

Cyclic synchronous position

——

I

mode

'——" Cyclic synchronous speed mode |—
[ Cyclic synchronous torque
Il mode
Table 5-5 Code Interpreting Table
Display Meaning
I— Base Block Active
. {-_, Indicates the servo is OFF.
- Operation in Progress
S LI Indicates the servo is ON.
| Reverse Drive Prohibited
e Indicates that the N-OT (Reverse Drive Prohibit) signal is open.
1 __ L Forward Drive Prohibited
SO Indicates that the P-OT (Forward Drive Prohibit) signal is open.
Security Function
’—7’ ”—7 ’L-,I Indicates the safety function is activated and the servo is in the

hardware base block status

] Alarm Log

— L Indicates the alarm number

I 5.2.4 Operation of Auxiliary Function (FnOJ )

The Auxiliaryy function is used for the functional operation of the servo unit, take the Origin Search " Fn003 " operation as
an example
(1) Press (M) key to switch to Utility mode " "is displayed.

(2) Press ) or (V) key to select to "

(3) Press @ After pressing the key for 1 second, Fn003 is displayed (origin search) execution screen " ", the dura-
tion is about 1 second.

(4) First press the button (M) to enable the servo , and then press and hold () ( the motor rotates forward) or (V) (motor
reverse rotation) to search for the origin, the search direction of the servo motor rotation origin changes according to the set-

ting of Pn000.0 . Keep pressing the @ (' motor forward) or @ (' motor reverse) key until the servo motor stops, and the panel
displays " ", at this time, the motor searches for the origin.
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(5) After the origin search is completed, press the key (M) to disable the motor , and the panel displays " ' .

(6) After pressing the key @ for 1 second, return to the Utility function menu " " (origin search function)

I 5.2.5 Parameter Setting (PnJ 1)

There are two types of Parameter setting for Pn OO0 .
The first type of Parameter for numeric settings: set a specific value.
The second type of Parameters for Selecting Functions: Select the application function.

The setting methods of “numerical setting type”and“function selection type”are introduced respectively below.,

Note: When the panel displays incomplete parameters, please modify the parameter "Pn00B.0" to "1: Display all parameters".

In the default setting, only the parameters for setting are displayed, and the parameters for adjustment are not displayed.
To display all parameters, please set Pn00B =n. OO 1 (display all parameters).

Table 5-6 Pn00B =n. OO 1 Parameter Settings

Parameter Meaning When Enabled Classification
Only parameters for setting
Pn00OB n.OOO0 i
are displayed
(Function selection After restart Setup
L . n. OO0
application switch B) _ show all parameters
(Default setting)

I 5.2.6 Numeric Settings

Take the electronic gear ratio (numerator): " Pn78C " changed to 8388408 as an example,

(1) Press (M) key to switch to parameter setting mode " " is displayed.

(2) Press (S) After selecting the digit to be changed, press the @) or () key to select " "

(3) Press and hold the key @ for about 1 second, and the current setting value of "Pn20E" shown on the screen will be
displayed” "

(4) Press the key @ to move the flashing digit left and right, and then press the @ or @ key to set the last four digits
8608, and the panel displays "

(5) Press the key @ to move the flashing number to the leftmost, and press @ key again to switch to the first four-digit
setting page, and the panel displays "

(6) Press the key @ to move the flashing digit left and right, and then press @ or @ key, set the first four digits to 0838,
the panel will display "

(7) So far Pn 20E is the first four digits + last four digits = 08388608 .

(8) After pressing the @ key for about 1 second, the set value is confirmed. Return to parameter setting" "(elec-
tronic gear ratio numerator ) panel, the value on the panel flashes three times quickly.

Note: 1. When the last four digits are selected, the first data bit d is on, and when the middle four digits are selected, the first data
bit g is on.

2. When the first two digits are selected, the first data bit a lights up. If you want to set more than four digits, the method is the
same.
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I 5.2.7 Selecting Functions

Take the function selection basic switch 0: " Pn000 " as an example to select " Pn000.1 " as the control mode to change
from speed control to position control.

(1) Press @ key to switch to parameter setting mode " | Pr000 | " is displayed.

(2) Press and hold the key @ to display the original set value of "Pn000" shown on the screen , and the panel displays "

nnnn |
[plsisiua;

n

(3) Press @ key for once to move the digit to the left by one (flashing) to select Pn000.1 , and the panel displays " | ~0000

(4) Press the @) or (V) key to change the setting value to "N.0010", and the panel display is "

(5) After pressing the key @ for about 1 second, the set value is confirmed. Return to the Pn 000 menu, the panel is set to
" " and the value on the panel flashes three times quickly.
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(6) In order to make the setting effective, please reconnect the power supply of the servo unit.

I 5.2.8 Operation of Monitor display (Un[J 1 [J)

The monitoring display is used to monitor the status of the servo unit, take the "Un000 " motor speed monitoring operation
as an example.

(1) Press (M) key to switch to utility mode " "is displayed.

(2) Press @After pressing the key for 1 second, the current motor speed will be displayed " " (display 0 000 means
the speed is 0).

(3) Press and hold the key (S) for about 1 second , return to " [L-000 ] "menu.

5.3 Automatic Detection of Connected Motor

When the servo unit is connected to a standard rotating motor, it will automatically determine which type of servo motor
connected. Therefore, you normally do not need to specify the servo motor type.

5.4  Basic Function Settings

I 5.41 Power Settings

1) AC/DC Power Input Setting

The servo unit supports AC/DC power input, which can be set by parameter Pn001 =n. O X O,

Table 5-7 Pn001 =n. O X OO Parameter Setting Table

Parameter Meaning When Enabled |Classification
P00t noodnd Use an AC power supply inputiinput AC power from L1, L2,
n
. . (default setting) |L3 terminals
(Function Select Applica- : : : After restart Setup
. . Use a DC power supply input.: directly input DC power from
tion Switch 1) nO100
B1to N or input DC power from P. N

Note: 1. When the set value is Pn001 = n. [0 X O[O0, if it is inconsistent with the actual power input specifications, A.330 (main circuit
power supply wiring error) will occur

2. Please connect the AC power supply to the L1/L2/L3 terminals and LC1/LC2 terminals of the servo unit.
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3. Please connect the DC power supply to the B1 (P) terminal and N (N1) terminal of the servo unit, and connect LC1/LC2 to the AC
power supply. Otherwise may result in malfunction or fire.

4. Always specify a DC power supply input (Pn001 = n. & 1 O ) before you input DC power for the main circuit power supply.

If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to n. & 1 O [ ), the servo unit’s
internal elements may burn and may cause fire or damage to the equipment.

5. With a DC power supply input, time is required to discharge electricity after the main power supply is turned OFF. A high residual
voltage may remain in the servo unit after the power supply is turned OFF. Be careful not to get an electric shock.

6. When DC power is input, please install a fuse on the power supply line.

7. The servo motor returns regenerative energy to the power supply. If you use a servo unit with a DC power supply input,
regenerative energy is not processed. Process the regenerative energy at the power supply.

8. When using three-phase 220V Y7S series- [ [J [0 A with DC power input ( O O O =040A, 075A, 100A, 150A, 200A), please
connect an inrush current limiting circuit to build a standard power on and off sequence control.

9. When using three-phase 380V Y7S series- (10O T with DC power input ( OO0 =100T, 150T, 200T, 300T, 500T, 600T, 750T, 111T,
151T, 221T), please connect an inrush current limiting circuit to build a standard power on and off sequence control.

2) Single-phase/three-phase AC power input setting
Servo drive units of 750W and below support single-phase AC power input, which can be set by parameter Pn00B = n.

oxoo.

Table 5-8 Pn00B =n. O X OO Parameter Setting Table

Parameter Meaning When Enabled|Classification
n.0Oodd
Pn00OB ) Use a three-phase power supply input.
(default setting)
(Function selection After restart Setup
L . Use a three-phase power supply input as a single-phase
application switch B) n0O100
power supply input.

Note: 1. If you use a single-phase power supply input without specifying a single-phase AC power supply (Pn00B =n. (0 1 00 ), an
A.F10 alarm (Power Supply Line Open Phase) will occur

2. When using single-phase 220V power input, do not connect the L3 terminal

I 5.4.2 Setting Rotation Direction of Servo Motor

The rotation direction of the servo motor can be reversed through Pn000.0 without changing the PLC command. This
causes the rotation direction of the servo motor to change, but the polarity of the signals, such as encoder output pulses, out-

put from the servo unit do not change.

Forward / Reverse . . Applicable Over-
Parameter Motor Direction and Encoder Divided Pulse Outputs .
Command travel Signal( OT)
Motor Speed Encoder Pulse Outputs
[ Torque Command PAO Moo
T
n. OOO0 Forward command TimZBO Phase B lead P-OT
Use CCW as 5{ Motor Speed
Pn000 the forward ccw
direction N Moto_|[ SpeedC d Encoder Pulse Outputs
. orque Comman
. i \» PAOT LI LT L phase Alead
(Default setting) EL peO [ 11T
Reverse command Time N-OT
7
W Motor Speed

95

OAJ3G JO UOI}OUNA Diseq «



Motor Speed Encoder Pulse Outputs
j Torque Command PAO
r INN RN
Forward command UTimEBO Phase B lead P-OT
n. OO D‘ Motor Speed
Use CW as the cw
Pn000 o
forward direction. Motor Speed Encoder Pulse Outputs
(Reverse Rotation Mode) i Torq‘tf°mmand PAO Phase A lead
ol LI
Reverse command ELTimgB N-OT
v
CccwW Motor Speed

Note: The "forward rotation direction" under the default setting is "counterclockwise rotation (CCW)" viewed from the load side of
the servo motor.

I 5.4.3 Overtravel Setting

Overtravel is a function of the servo unit that forces the servo motor to stop in response to a signal input from a limit
switch that is activated when a moving part of the machine exceeds the safe range of movemen

For rotary applications such as round tables and conveyors, the overtravel function may not be required, and in this case,

the input signal wiring for overtravel is also unnecessary

CAUTION/N

+ Limit Switch Installation
<&— Forward direction of motor

1

Servo Motor ,___I CNT
Limit Switch ~ Limit Switch | N- -

p-

42

»
'

+ Precautions when external force are applied to servo motor shaft during overtravel:

1. The /BK (Brake) signal will remain ON (i.e., the brake will be released) when overtravel occurs. This may result in the workpiece falling when
overtravel occurs. To prevent the workpiece from falling, set Pn001 to n. O 1 O to place the servo motor in a zero-clamped state when it
stops.

2. A base block state is entered after stopping for overtravel. This may cause the servo motor to be pushed back by an external force on the

load shaft. To prevent the servo motor from being pushed back, set Pn001 to n. OO 1 O to place the servo motor in zero-clamped state

when it stops.

Note: When the servo motor stops due to overtravel during position control, the position deviation is held. You must input the CLR
(Clear) signal to clear the position deviation.

(1) Forward overtravel (P-OT) signal setting

Table 5-10 Pn50A=n.X OO0 Forward Drive Overtravel (P-OT) Setting Table Z&

Parameter Meaning When Enabled| Classification
n0 000 Enable forward drive when CN1-40 input signal is ON (closed)
n1 000 Enable forward drive when CN1-41 input signal is ON (closed)
Pn50A n2 000 Enable forward drive when CN1-42 input signal is ON (closed)
. . After restart Setup
(Input signal selection 1) n3 000 Enable forward drive when CN1-43 input signal is ON (closed)
n4 OO0 Enable forward drive when CN1-44 input signal is ON (closed)
n7 00O Set the signal to always prohibit forward drive.
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n8 OO0 Set the signal to always enable forward drive.

n9 OO0 Enable forward drive when CN1-40 input signal is OFF (open)
nAOOO Enable forward drive when CN1-41 input signal is OFF (open)
nBOOO Enable forward drive when CN1-42 input signal is OFF (open)
nCOOO Enable forward drive when CN1-43 input signal is OFF (open)
nDOOO Enable forward drive when CN1-44 input signal is OFF (open)

2) Reverse drive overtravel (N-OT) signal setting u'u
Table 5-11 Pn50B=n. OO0 X Reverse Drive Overtravel (N-OT) Setting Table g-
Parameter Meaning When Enabled| Classification %1
n.0OOOO0 Enable reverse drive when CN1-40 input signal is ON (closed) g".
n. OO0 1 Enable reverse drive when CN1-41 input signal is ON (closed) g
n.0OO0O2 Enable reverse drive when CN1-42 input signal is ON (closed) ;
n.0OOO3 Enable reverse drive when CN1-43 input signal is ON (closed) g
n. OO0 4 Enable reverse drive when CN1-44 input signal is ON (closed) ©
Pn50B n.OO0O7 Set the signal to always prohibit reverse drive.
(Input signal selection2)] n. OO0 8 Set the signal to always enable reverse drive. After restart Setup

n.OOO9 Enable reverse drive when CN1-40 input signal is ON (closed

n.OOOA Enable reverse drive when CN1-41 input signal is ON (closed

n.gooc Enable reverse drive when CN1-43 input signal is ON (closed

( )
( )
n.OOOB Enable reverse drive when CN1-42 input signal is ON (closed)
( )
( )

n.O0OOD Enable reverse drive when CN1-44 input signal is ON (closed

3) Motor Stopping Method for Overtravel

When overtravel occurs, you can choose any of the following three methods to stop the servo motor through Pn001:
| . Dynamic brake (DB) stop: By short-circuiting the electrical circuit, the servo motor is stopped urgently.

Il . Deceleration to stop: Deceleration to stop by emergency stop torque.

lIl. Coasting to stop stop: stop naturally due to friction when the motor rotates.

After stopping, there are the following two states:

| . Coasting to stop status: The state of natural stop due to friction when the motor rotates.

Il . Zero position fixed state: the state of maintaining the zero position in the position loop

Table 5-12 Pn001=n. O XX Reverse Drive Overtravel (N-OT) Setting Table

Parameter Motor Stop Method | State after motor stops | When Enabled Classification
n. 00O 00 ) Zero fixed
Dynamic brake
n. OO 01
- Coasting to stop
n. OO 02 Coasting to stop
n. 0003 Zero fixed
Maximum torque stop
n. 00O 04 Coasting to stop
Pn001
. n. OO 05 Zero fixed
(Function Select Decelerate to stop After restart Setup
L. . n. OO 06 Coasting to stop
Application Switch 1)
n. 001
] Zero fixed
(Default setting) Maximum torque stop
nO0O20 Coasting to stop
nOO30 Zero fixed
Decelerate to stop
ndbO40O Coasting to stop
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Note: Deceleration to stop is not possible in torque control. With the setting of Pn001.0, the status of servo motor is Coasting to
stop after the servo motor stops performing DB or Coasting to stop.

When the motor stop method is selected as deceleration stop:

Set Pn406 (Emergency Stop Torque) to stop the servo motor by setting emergency stop torque, the default setting is 800%.
And it will actually stop according to the maximum torque of the motor.

Table 5-13 Pn406 Deceleration Stop Setting Table

Emergency Stop Torque Speed Position Torque || When Enabled Classification
Pn406 Setting Range Setting Unit Default Setting
After restart Setup
0~800 1% 800%

4) Overtravel Warning function

You can set the system to detect an A.9A0 warning (Overtravel) if overtravel occurs while the servo is ON. This allows the
servo unit to notify the host controller with a warning even when the overtravel signal is input only momentarily. It can be set
by Pn00D = n. X OO0 . Overtravel warnings are also synchronized to error code 603Fh and servo error codes to 213Fh.
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Table 5-14 Pn00D=nX OO0 Overtravel Warning Setting Table

Parameter Meaning When Enabled Classification
Pn00D n0 OO0 .
. Do not detect overtravel warnings
(Function selection (Default setting) Immediately Setup
application switch D ) n1 000 Detect overtravel warnings
B Warning Detection Time
Servo ON staus OFF ON
. Disabled Disabled Disabled
Overtravel signal | | |
(P-OT or N-OT signal) Enabled Enabled
Overtravel warning : Normal state |_!— Normal state
(A.9A0) ; ~——

B —

[ No warning detected | Warning state | Automatically clear

1sec the warning

Figure 5-1 Overtravel Detected Timing Chart
Information:
1. Warnings are detected for overtravel in the same direction as the reference.
2. Warnings are not detected for overtravel in the opposite direction from the reference.
3. Awarning can be detected in either the forward or reverse direction if there is no command.
4. A warning will not be detected when the servo is OFF even if overtravel status exists.
5.A warning will not be detected when the servo is turned ON even if overtravel status exists.

6. The warning status will be held for one second after the overtravel status no longer exists and it will then be cleared au-

tomatically.

Note: The overtravel warning function is only the action of detecting the warning. It will not affect the stop processing of the
overtravel and the motion control of the PLC device. But the motor has not reached the PLC command position, so please check the

PLC command.

| 544 Holding Brake

Since the gravity in the Z-axis direction will cause the mechanism to slide down, the holding brake is more often used in
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the Z-axis direction. Using the brake can prevent the moving part from falling down, and also prevent the servo motor from
continuously exerting a large resistance (if the servo continues to exert force, a large amount of heat will be generated, which
will reduce the service life of the motor). The electromagnetic brake will cause unnecessary malfunction, and the brake must be
applied after the servo is turned off. The brake is controlled by DO (/BK signal), and the user can use Pn506, Pn507 and Pn508

to set the relevant delay time.

The holding brake is used in the following cases:

® Vertical Axis o External Force Bearing Axis
Servo Motor External Mechanical ~ Servo Motor
Holding Brake Force Moving Part

(Fixing Function)

=

Prevent movement

by its own weight
when the power is off Holding Brake
(Fixing Function)

—
Prevent the slide table
from moving due to
external force

Mechanical Moving Part

Figure 5-4 Cases for Holding Brake

Electromagnetic brake control timing chart:

Plaese consider the brake release delay and set the parameters in the timing sequence as shown in the figure below

Servo ON ———————— OFF
OFF ON
i
OFF ON w
Motor power status | OFF
3>
/BK (Beake) signal ! OFF
ON |
: pilae
! I
e ke rel |
Brake contact section (lining) 1 Beake released
Beake applied i Beake applied
|
Host commands :
i 1
|
! |
Motor speed i /
|
i«

Figure 5-5 Electromagnetic Brake Timing Chart

Note: 1. Before you output a reference from the host controller to the servo unit, wait for at least 50 ms plus the brake release delay
time after you turn ON the /S-ON signal.

2. Please set the brake operate and servo OFF time through Pn506, Pn507 and Pn508.

3. It can only be used for holding and not for braking. Please use it with the servo OFF.

1) Brake signal

Output signal to control the brake. The /BK (Brake) signal is not allocated by default. To use the brake, change the setting
of (3) Braking signal(/BK) alPosition.

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an alarm is detected.
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The servo is ON, /BK will be ON (the brake does not operate)

Note: The /BK signal will remain ON during overtravel. The brake will not be applied.

The /BK (Brake) signal is not allocated by default. Please set with Pn50F=n. O X OO to allocate

Table 5-15 Pn50F=n. O X OO Brake Signal (/BK) Setting Table

Connector Pin No.
Parameter Meaning When Enabled| Classification
+ Pin - Pin
n.0Oo00O0 — — The /BK signal is not used.
n.O100 The /BK signal is output from
CN1-25 CN1-26
(Default setting) CN1-25 and CN1-26.
Pn50F The /BK signal is output from
n.0200 CN1-27 CN1-28
(Output Signal Selection CN1-27 and CN1-28. After restart Setup
2) The /BK signal is output from
n.O300 CN1-29 CN1-30
CN1-29 and CN1-30
The /BK signal is output from
n. 0400 CN1-37 CN1-38
CN1-37 and CN1-38

Note: If you allocate more than one signal to the same output connector pin, a logical OR of the signals is output. Allocate the /BK

signal to its own output connector pin, i.e., do not use the same output terminal for another signal.

2) Output timing of brake signal (/BK) (when the motor stops)

When the servo motor stops, the brake (/BK) signal and the servo ON (/S-ON ) signal are OFF at the same time . By set-
ting Pn506, the time from the servo ON (/S-ON) signal OFF to the motor entering the non-energized state can be changed.

Table 5-16 Pn506 Brake Singnal (/BK) Setting Table

Brake command - Servo OFF delay time

Speed Position Torque

When Enabled

Classification

Pn506 E

Pn506 Setting range Setting unit Default setting
Immediately Setup
0~200 10ms 20
/S-ON input
(CN1-40) ON OFF
Beake released

| /BK signal (ON) Brake Actuation (OFF)
|Motor power status| Power suppliedi Power not

] supplied

Figure 5-6 Brake Signal (/BK) Output Timing Chart(Servo motor stops)

Note: 1. When the servo motor is used to control a vertical axis, the machine moving part may move slightly due to gravity or an
external force. You can eliminate this slight motion by setting the servo OFF delay time so that power supply to the motor is stopped

after the brake is applied.

2. When an alarm occurs, the servo motor immediately enters a unpowered state regardless of the setting. Therefore, due to the
self-weight or external force of the mechanical moving part, the machine sometimes will move before the brake operates.

(3) Output timing of brake signal (/BK) (when the motor is operating

If an alarm occurs while the servo motor is operating, the servo motor will start stopping and the /BK signal will be turned
OFF. You can adjust the timing of /BK signal output by setting the brake command output speed level Pn507 and the servo

OFF-Brake Command Waiting Time (Pn508).

Note: The stop method when the alarm occurs is the setting of the electronic gear. After the motor is stopped by the zero-speed
command, follow the output sequence of " 5.3.6 (2) Brake signal (/BK) (when motor is stopped)"”
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The brake operates when either of the following conditions is satisfied:

1. When the motor speed goes below the level set in Pn507 for a servo motor after the power supply to the motor is

stopped
/S-ON input, alarmor ON OFF
power OFF !
l Pn507
Motor speed ! U'J
j ! Motor stopped with OB or b
! \ by coasting(Pn001.0) )
! y
| Power not c
Power supplied status ! supplied a
Power supplied | ! g-
|
| )
/BK signal ! Beake applied o)
9 ; (OFF) »
Beake released | | g
(ON) | Pn508 | o
H—P‘
|

Figure 5-7 Signal Brake (/BK) Output Timing Chart 1 (When motor is operating)
2. When the time set in Pn508 elapses after the power supply to the motor is stopped

ON OFF

/S-ON input, alarmor
power OFF

Pn507

Motor speed

Motor stopped with OB or
by coasting(Pn001.0)

|
|
| Power not
Power supplied status | supplied
Power supplied | !
|
|
/BK signal } Beake applied
! (OFF)
Beake released | !
(ON) | Pns08 |
-~
|

Figure 5-8 Signal Brake (/BK) Output Timing Chart 2 (When motor is operating)
Table 5-17 Pn507/ Pn508 Brake Operating Table

Brake Command Output Speed Level Speed Position Torque | When Enabled Classification

Pn507 Setting range Setting unit Default setting

Immediately Setup
0-10000 rom 100
Servo OFF-Brake Command Waiting Time [ Speed Position torque| When Enabled Classification
Pn508 Setting range Setting unit Default setting
Immediately Setup
10-100 10ms 50
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I 5.4.5 Motor Stopping Methods for Servo OFF and Alarms

CAUTION 2\

+ The dynamic brake is used for emergency stops. The dynamic brake circuit will operate frequently if the power supply is turned ON and OFF

or the servo is turned ON and OFF while a reference input is applied to start and stop the servo motor. This may result in deterioration of the
internal elements in the servo unit. Use speed input references or position references to start and stop the servo motor.

- If you turn OFF the main circuit power supply or control power supply during operation before you turn OFF the servo, the servo motor
stopping method depends on the servo unit model as shown in the following table.

- If the servo motor must be stopped by coasting rather than with the dynamic brake when the main circuit power supply or the control
power supply is turned OFF before the servo is turned OFF, combine the sequence signals externally to disconnect the wiring (U, V, W) of the
servo motor.

- To minimize the coasting distance of the servo motor to come to a stop when an alarm occurs, zero-speed stopping is the default method

for alarms to which it is applicable. However, depending on the application, stopping with the dynamic brake may be more suitable than

OAJ3G JO UOI}OUNA Diseq «

zero-speed stopping.

1) Stopping Method for Servo OFF

Table 5-18 Pn001 Stopping Setting Table (When servo is OFF)

Parameter Motor Stop Method | State after motor stops | When Enabled Classification
n. OOOO0 DB
DB
n. OO0 Coasting to stop
n.ooo?2 Coasting to stop Coasting to stop
Pn001
; n. 0003 DB
(Function Select Maximum torque stop After restart Setup
L. X n.OO0O4 Coasting to stop
Application Switch 1)
n. OOos DB
n.dooe Decelerate to stop
) Coasting to stop
(Default setting)

2) Stopping method for Alarms

According to the stop method when the alarm occurs, there are two types of alarms BM. 1 and BM. 2 which are selected
by Pn001.0 and Pn0OB.1.

When BM.1 alarm occurs, the servo motor will stop according to the setting of Pn001.0
When BM.2 alarm occurs, the servo motor will stop according to the setting of Pn00B.1.
Please refer to the following tables to check BM.1 alarm or BM.2 alarm

Table 5-19 Parameter Setting Table when BM.1 Alarm Occurs (Same as Servo OFF)

Parameter Motor Stop Method | State after motor stops | When Enabled Classification
n.dooo
Pn001 ) DB
(default setting) DB
(Function Select : After restart Setup
L . n. OO0 Coasting to stop
Application Switch 1)

n.ooo2 Coasting to stop Coasting to stop
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Table 5-20 Parameter setting Table when BM.2 Alarm Occurs

Status After the Servo .
Parameter Motor Stop Method When Enabled Classification
Motor Stops
nodooO Stop at zero speed
Pn0O0OA
DB
n.OOO0
DB
n. OO 1 0| (Default setting)
n.odoon
Pn00B Coasting to stop
n.ooo?2 Coasting to stop
(Basic Function After restart Setup
Selection B)
n.O0OO30 Decelerate to stop
(Default setting)
n 0040 Coasting to stop Coasting to stop
Stop at zero speed
n.0O0O50

3) Deceleration time for decelerating to stop

Set the time required for the motor to decelerate from its maximum speed to O rpm during the stopping process.

Table 5-21 Setting Table for Pn31A (Set Deceleration Time)

Deceleration time for decelerating to stop

When Enabled

Classification

Pn31A

Setting range

Setting unit

Default setting

0 ~ 65535

0.0Tms

0

Immediately

Setup

Target speed

x Soft start (Deceleration time Pn31A)
Rated speed

Deceleration time for decelerating to stop =

Rated speed

\ Target speed

Actual
deceleration
time

Pn31A

Figure 5-9 Deceleration Time Diagram for Decelerating to Stop

I 5.4.6 Operation for Momentary Power Interruptions

Even if the main power supply to the servo unit is interrupted momentarily, power supply to the motor (servo ON status)

will be maintained for the time set in Pn509 (Momentary Power Interruption Hold Time).

Table 5-22 Pn509 (Momentary Power Interruption Hold time) Setting Table

Pn509

Momentary Power Failure Holding Time |Speed Position Torquel

When Enabled

Classification

Setting range

Setting unit

Default setting

Immediately

20-50000

Tms

20

Setup

If the momentary power interruption time is equal to or less than the setting of Pn509, power supply to the motor will be
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continued. If it is longer than the setting, power supply to the motor will be stopped Power will be supplied to the motor again
when the main circuit power supply recovers,

Setting of Pn509 >
Momentary power interruption time

Momentary power

interruption = Pn509
Min curcuit
power supply H
IPn509
Setting of Pn509 l ) Power

Motor power status

| : supply
Powgr ! /coninued
supplied !«

Momentary power interruption

OAJ3G JO UOI}OUNA Diseq «

Figure 5-10 Main Circuit Power Supply and Servo Motor Power Status (Pn509 value = momentary power interruption time)

Setting of Pn509 <
Momentary power interruption time

Momentary power interruption
< Pn509
Min curcuit
power supply
A—
I
Setting of Pn509 |‘Pn5,0:9 I Power
I ! not supplied
Power :
supplied 1
Motor power status i A
T Power shut OFF

Momentary power interruption

Figure 5-11 Main Circuit Power Supply and Servo Motor Power Status (Pn509 value < momentary power interruption time)

Information:

1. If the momentary power interruption time exceeds the setting of Pn509, the /S-RDY (Servo Ready) signal will turn OFF
and servo is OFF.

2. If uninterruptible power supplies are used for the control power supply and main circuit power supply, the servo unit can
withstand a power interruption that lasts longer than 1,000 ms.

3. The holding time of the servo unit control power supply is approximately 100 ms. If control operations become impos-
sible during a momentary power interruption of the control power supply, the setting of Pn509 will be ignored and the same
operation will be performed as for when the power supply is turned OFF normally.

When performing the same operation, the setting of Pn509 will be ignored.

I 5.4.7 Setting of Motor Overload Detection Value

The motor overload detection value is the value (threshold value) at which an overload warning and an overload alarm are
detected when a continuous load exceeding the rated value of the servo motor is applied.

It prevents the servo motor from overheating.

The servo unit is able to change the detection time of A.910 (overload warning) and A.720 (overload (continuous maxi-
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mum) alarm). However, the detection value of A.710 (overload characteristics and overload (instantaneous maximum) alarm)
cannot be changed.
Detection time of overload warning (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of the time required to detect an
overload alarm. You can change the time required to detect an overload warning by changing the setting of the overload warn-
ing level (Pn52B). You can increase safety by using overload warning detection as an overload proection function matched to

the system
For example, if the overload warning value (Pn52B) is changed from 20% to 50%, an overload warning is detected in half of

the time required to detect an overload alarm.

Table 5-23 Pn52B (Overload Warning Level) Setting Table

Overload Warning Level Speed Position Torque When Enabled Classification
Pn52B Setting range Setting unit Default setting
Immediately Setup
1~ 100 1% 20

Detection Timing for Overload Alarms (A.720)

If servo motor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower the overload alarm detection
level to help prevent overheating.

To reduce the overload alarm detection level, change the setting of Pn52C (Base Current Derating at Motor Overload De-
tection)

Table 5-24 Pn52C (Base Current Derating at Motor Overload Detection) Setting Table

Base Current Derating at Motor Overload Detection | Speed Position Torque | When Enabled Classification

Pn52C Setting range Setting unit Default setting
After restart Setup
10 ~ 100 1% 100

An A.720 alarm (Continuous Overload) can be detected earlier to protect the servo motor from overloading.

I 5.4.8 Regenerative resistor capacity setting

If an External Regenerative Resistor is connected, you must set Pn600.

If you set Pn600=0 with external regenerative resistor connected, A.320 alarms (Regenerative Overload) will not be detect-

ed correctly, and the External Regenerative Resistor may be damaged or personal injury or fire may result.

Table 5-25 Pn600 (Regenerative Resistor Capacity) Setting Table

Regenerative Resistor Capacity Speed Position Torque | When Enabled Classification
Pn600 Setting range Setting unit Default setting
0 - Servo unit’s After restart Setup
oW 0
maximum applicable motor capacity

The setting of regenerative resistance capacity depends on the way of external cooling.

1. For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the capacity (W) of the actually
installed regenerative resistor.

2. For forced air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actually installed regenerative re-
sistor.

(Example)For a self-cooling 50-W External Regenerative Resistor, set Pn600 to 1 (x10 W) (50 W x20% = 10 W).

Note: 1. When an External Regenerative Resistor is used at the normal rated load ratio, the resistor temperature increases to
between 200° C and 300° C. Always apply derating. Consult the manufacturer for the resistor’s load characteristics.
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2. For safety, use an External Regenerative Resistor with a thermoswitch

When PN600 is not equal to 0, the corresponding parameter PN630 is required to be set according to the actual external

regenerative resistance value. When the voltage is 220V, the unit is mQ; when the voltage is 380V, the unit is 10mQ.

Table 5-26 Setting Table for Pn630 (Resistance Value of External Regenerative Resistance)

Resistance Value of External Regenerative Resis-

Speed Position Torque

When Enabled

Classification

Pn630

tance
Setting range Setting unit Default setting
1000
220V: mQ After restart Setup
1000 ~ 65535 (Default values vary in
380V: 10mQ
different power segments)

5.4.9 Deceleration Time when the Main Circuit Loses Power and Holding Time after Power-

Off

When using this function, the deceleration function switch of the main circuit power-off (Pné1Fbit1) needs to be turned

on before the following functions can be used.

Table 5-27 Setting Table for Pn30A (Deceleration Time when the Main Circuit Loses Power)

Deceleration Time when the Main Circuit Loses Power

When Enabled

Classification

Pn30A

Setting range

Setting unit

Default setting

0 ~ 1000

Tms

0

Immediately

Setup

When using this function, the deceleration function switch of the main circuit power-off (Pné1Fbit1) needs to be turned

on before the following functions can be used.

Table 5-28 Setting Table for Pn30B (Holding Time after the Main Circuit Loses Power)

Holding Time after the Main Circuit Loses Power

When Enabled

Classification

Pn30B

Setting range

Setting unit

Default setting

0 ~ 1000

Tms

0

Immediately

Setup

5.5

I 5.5.1 Input Signal Allocations

Other Input and Output Signals

After changing the input signal, please set Pn50A =n. OO0 1 (Input Signal Allocation Mode).

Table 5-29 Pn50A =n. OO0 1 (Input Signal Allocation Mode) Parameter Setting

When Enabled

Classification

Parameter Meaning
Use the sequence input signal terminals with
n.OOOO0
Pn50A the default allocations.
. . After restart Setup
(Input signal selection 1)| n. OO0 1 Change the individual sequence input signal
Default setting |Allocations.
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I 5.5.2 Alarm Output (ALM) Signal
This signal is output when the servo unit detects an error.

Table 5-30 Alarm Signal Output

Type Signal Connector Pin No. Status Meaning
ON (closed) Normal status
Output Alarm output (ALM) CN1-31. CN1-32
OFF (open) Servo drive alarm .
w
Q
a,
o
q : T
I 5.5.3 Warning Output (/WARN) Signal <
(9]
Both alarms and warnings are generated by the servo unit. Alarms indicate errors in the servo unit for which operation %’-
=
must be stopped immediately. Warnings indicate situations that may results in alarms but for which stopping operation is not o
=4
yet necessary. %
Table 5-31 Warning Signal Output é
Type Signal Connector Pin No. Status Meaning
ON (closed) Warning
Output Warning output (/WARN) |  Must be allocated
OFF (open) Normal status

I 5.5.4 Rotation Detection Output Signal (/TGON)

This signal is output when the shaft of the servo motor rotates faster than the setting of Pn502.

Table 5-32 Rotation Detection Output

Type Signal Connector Pin No. Status Meaning
ON (closed) The Servo motor is operating faster than the setting of Pn502

Rotation detection
Output Self-Allocated

output signal (/TGON)

OFF (open) The Servo motor is operating slower than the setting of Pn502

Rotation Detection Output (/TGON) Parameters:

Use the following parameter to set the speed detection level at which to output the /TGON signal.

Table 5-33 Pn502 (Rotation Detection Level) Parameter Setting

Rotation Detection Level Speed Position Torque | When Enabled Classification

Pn502 Setting range Setting unit Default setting
Immediately Setup
0-10000 rpm 20

| 5.5.5 Servo Ready Output (/S-RDY) Signal

The /S-RDY (Servo Ready) signal turns ON when the servo unit is ready to accept the /S-ON (Servo ON) input signal.

Table5-34 Servo Ready Signal Output

Type Signal Connector Pin No. Status Meaning
Servo Ready Output ON (closed) Ready to receive the /S-ON (Servo ON) signal
Output Self-Allocated
(/S-RDY) OFF (open) Not ready to receive the /S-ON (Servo ON) signal

Note: 1. When using an absolute value encoder, The /S-RDY (Servo Ready) signal turns ON when the servo unit is ready to accept
the SEN (Absolute Data Request) signal.

2. The /S-RDY signal is turned ON when the main circuit power is ON, there is no hard wire base block state, and there are no alarms
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5.6 Electronic Gear Ratio

The essential of electronic gear ratio is the corresponding travel distance of motor for a load shaft travel distance of 1 ref-
erence unit (Unit: encoder unit)

The gear ratio consists of the numerator 6091-01h and the denominator 6091-02h. The gear ratio establishes a propor-
tional relationship between the load shaft travel distance (reference unit) and the travel distance (encoder unit): Motor travel

distance = Load shaft travel distance x Gear ratio

The motor is connected to the load parts by means of gearbox and other mechanical transmissions. Therefore, the gear ra-
tio is related to the mechanical reduction ratio, mechanical dimensions, and the resolution of the motor. The calculation method

is as follows
Gear ratio= Motor resolution / Load shaft resolution;

Gear ratios are used to establish a specified ratio of load shaft travel distance to motor shaft travel distance

Table 5-35 Electronic Gear Ratio Settings

Electronic Gear Ratio numerator | Position | When Enabled Classification
Pn78C Setting range Setting unit Default setting
After restart Setup
1-1073741824 — 1
Electronic gear ratio denominator | Position | When Enabled Classification
Pn78E Setting range Setting unit Default setting
After restart Setup
1-1073741824 — 1

If the gear ratio between servo motor shaft and the load is given as n/m:

Encoder resolution m

Pluses per load n
shaft revolution

Pn78C
Pn78E

Electronic gear ratio % =

The encoder resolution can be checked by the motor model as follows:

Table 5-36 Encoder Resolution Selection Table

X6 series-C0 0000000 Code Specification Encoder Resolution
17-bit absolute type
A P 131072 (2')
(multi-turn)
23-bit absolute type
D. P 8388608 (2*)
(multi-turn)

Note: Electronic gear ratio setting range: 0.001 < electronic gear ratio (B/A) < Encoder resolution * 0.4, if it is not within the range,
"parameter setting abnormality (A.040) alarm” will occur.
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5.7 Profile Position Mode, PP

In the Profile Position Mode, there are absolute positioning and relative positioning for drive controlling the motor. The
host controller is able to set target position, start velocity, stop velocity and aceeleration(deceleration). Set object 6060H to 1 to
enable Profile Position Mode. The following figure 5-12 and 5-13 show the block diagram for the Profile Position Mode.

Velocity Velocity
»feedforward | feedforwardi—

gain Pn109 | filter Pn10A w
&,
Position :1
Posisti Porfile position Electronic . loop + v7 c
osistion I trajectory » gear ratio > gain (") a
command generator Pn78C/Pn78E Pn102 o
Position 3
feedback S
wn
Torque Torque (o)
feedforward|feedforward ¢ é
filter gain
A 4
+"\ " Speed + | [Maxmotor
(J: regulator < speed limit
Velocity \ 607Fh
feedback Velocity
- command
Velocity
calculation|

A

Torque [Torque limit| Torque ,
filter | 6072h | regulator

Figure 5-12 Blocking Diagram for Profile Position Mode

Ref 213Fh Servo error code o
eference >
demand 607Ah Target Position ‘
603Fh Error code _
6041h Status word g
60EOh/60E1positive/ i
Reference |negetive torque limit
limit 607DhSoftware position limit — ) 606Th Actual control mode
607Fh Max profile velocity P“?f!'e d
Position
Mode
6064h Position feedback o
Accelaration/ 6083h/6084H )
deceleration | accalaration/deceleration | ™= 606Ch Velocity feedback
demand >
6077h Torque feedback -
Stop 605Ah Quick stop option —) 60F4h Position offset feedback
option 605Dh Stop option >

Figure 5-13 Profile Position Mode Input/Output
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I 5.7.1 Control Word in Profile Position Mode(60400010h)

In profile position mode, the meaning of control word(6040h) is as the table 5-37. The item in dark background indicates

the dedicated control reference in profile position mode.

Table 5-37 Description of Control Word in Profile Position Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
. When 0 — 1, load the next positioning operation(including target position or position
4 Update position reference
increment, start velocity, operation velocity and acceleration(decelaration)
= Update immediately 0: Starts the next positioni‘ng operation after the currleht F)ositioning opAerationA is completed
1: Stop the current operation and starts the next positioning operation immediately
6 Position reference type 0: absolute position reference, 1: relative position reference
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9 PP mode reserved -
10 Reserved -
11~15 Customized -

I 5.7.2 Status Word in Profile Position Mode(60410010h)

The meaning of status word(6041h) is as table 5-38 in profile position mode. The item in dark background indicates the

dedicated control reference in profile position mode.

Table 5-38 Status Word Description in Profile Position Mode

Bit Name Description
0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Disbaled, 1: Enabled. When enabled it indicates Servo can be enabled.
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
60400010h bit 8 (halt)=0,
10 Target reached 0: Target position is not reached 1: Target position is reached;
60400010h bit 8 (halt)=1,
0: Decelerating, 1: Velocity is 0
11 Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached
“ Received status of new position |0: Position reference can be updated.
reference 1: Position reference cannot be updated.
- S 0: Position offset value is in the set range(6065h)
1: Position offset value is out of the set range(6065h)
14 Customized -
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0: Disabled, 1: Homing is completed
15 Homing completed For absolute system, after setting Pn781.3=1, Bit15 value will be saved after homing is

completed(retained when power failure)

I 5.7.3 Ralated Parameter of Profile Position Mode

Table 5-39 shows related objects dictionary in profile position mode. .
Table 5-39 Object Dictionary List of Profile Torque Mode %J_

Index Subindex Name Access Data type Default value &

6040h Control word rw unsigned16 0 §_

6041h Status word ro unsigned16 0 8

6060h Control mode rw integer8 0 =8

6061h Control mode display ro integer8 0 g

6062h User position reference ro integer32 0 é

6063h Motor position feedback ro integer32 0

6064h User position feedback ro integer32 0

6065h User position offset threshold rw unsigned32 0

6067h Position threshold rw unsigned32 50

6068h Position reaching time rw unsigned16 0

606Bh Velocity demand value ro integer32 0

606Ch Velocity actual value ro integer32 0

607Ah Target position rw integer32 0

607Ch Home offset rw integer32 0

01h Software position limit: min position limit w integer32 -2147483648

6070 02h Software position limit: max position limit w integer32 2147483647

607Eh Reference polarity rw unsigned8 0

607Fh Max profile velocity rw unsigned32 2147483647

6080h Max motor velocity rw unsigned32 10000

6081h Profile velocity rw unsigned32 0

6083h Profile acceleration rw unsigned32 10485760

6084h Profile deceleration rw unsigned32 10485760

60F4h User Position offset ro integer32 0

60FCh Motor position reference feedback ro integer32 0

I 5.7.4 Simple Tutorial for Profile Position Mode
1. Parameter setting in servo drive

Table 5-40 Parameter of Servo Drive for Operating Profile Position Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
5H00B.2 ] Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set configuration PDO parameters.

3. Run the host controller
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Table 5-41 Profile Position Mode Startup and Operation

Parameter Set value Description
60600008h Control mode 1
607A0020h Demand position Set by user
60810020h Demand velocity in profile position loop -2147483648~2147483647
Enable Any number = 6 = 7 = 15/47/79/111
Alarm clear Any number — 128 (Enabled on rising edge)
60400010h Demand absolute position(Not update immediately) 6—>7—>15-31

Control word

Demand absolute position(Update immediately)

6—>7—> 47— 63

Demand relative position(Not update immediately)

6—>7—>79—>95

Demand relative position(Update immediately)

6—=>7—=>111—->127

60830020h Profile acceleration -2147483648~2147483647
60840020h Profile deceleration -2147483648~2147483647
607F0020h Max. profile velocity -2147483648~2147483647

5.8  Profile Velocity Mode, PV

In the Profile Velocity Mode, target acceleration and decelaration can be set by host controller. When profile velocity mode
is enabled, 6060H is set to 3. It is available for EtherCAT. The following figure 5-14 and 5-15 shows the block diagram for the
Profile Velocity Mode.

Velocity
offset
Torque
60B1h freat ————»| 607Eh
offse
60B2h
+
Target speed Velocit + Velocity * ) Torque | Torque
60FFh 607Eh 1 Iimity regulator] Filter Iirr?it regu(?ator

A 4
- Torque

feedback
6077h

Velocity |,
calculation

Figure 5-14 Block Diagram for Profile Velocity Mode
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213Fh Servo error code
Velocity >
60FFh Target velocit
demand 9 y —)
603Fh Error code o
6041h Status word -
Reference 60EOh/60E1positive/
limit negative torque limit —) 6061h Actual control mode
607Fh Max profile velocity Profile > R
Velocity o
Mode 6064h Position feedback %_
> o
Acceleration/ g
cceleration )
deceleration 6083h/60.84H acceleration/ —) 606Ch Velocity feedback 3
demand deceleration > g_
=]
6077h Torque feedback -~ o,
g &
Stop 605Ah Quick stop option . 2
option 605Dh Stop option —) 606Bh Velocity demand R S

Figure 5-15 Profile Velocity Mode Input/output

I 5.8.1 Profile Velocity Mode Control Word Setting(60400010h)

In profile velocity mode, the meaning of control word is shown as Table 5-42. The item in dark background indicates the

dedicated control reference in profile velocity mode.

Table 5-42 Description of Control Word in Profile Velocity Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo. When set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
4~ 6 Reserved for PV Mode -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: Disbaled, 1: Enabled. When disabled reference is executed, when enabled 75 then halt.
9 Reserved for PV Mode -
10 Reserved -
11~15 Customized -

I 5.8.2 Status Word in Profile Position Mode(60410010h)

In profile velocity mode, the meaning of bit of status word is shown as Table 5-43. The item in dark background indicates

the dedicated control reference in profile velocity mode.

Table 5-43 Description of Status Word in Profile Velocity Mode

Bit Name Description

0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

2 Operation enabled 0: Disbaled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault
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4 Voltage enabled 0: Disbaled, 1: Enabled. When enabled it indicates Servo can be enabled.
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
60400010h bit 8 (halt)=0,
- Target reached 0: Target velocity is not reached, 1: Target velocity is reached g';
60400010h bit 8 (halt)=1, %
0: Decelerating, 1: Velocity is O E‘I
11 Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached a
12 Zero velocity status 0: Velocity is not 0, 1: Velocity is O §
13 Reserved for PV mode - S,
14 ~ 15 Customized - g
S

I 5.8.3 Ralated Parameter of Profile Velocity Mode
Table 5-44 shows related objects dictionary in profile velocity mode.

Table 5-44 Object Dictionary List of Profile Torque Mode

Index Subindex Name Access Data type Default value
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
6063h Motor position feedback ro integer32 0
6064h User position feedback ro integer32 0
606Bh User velocity reference value ro integer32 0
606Ch User actual velocity feedback ro integer32 0
606Dh Velocity threshold rw unsigned16 10
606Eh Velocity reaching time rw unsigned16 0
607Ch Home offset rw integer32 0
607Dh 01h Software position limit: min position limit w integer32 -2147483648
02h Software position limit: max position limit rw integer32 2147483647
607Eh Reference polarity rw unsigned8 0
607Fh Max profile velocity rw unsigned32 2147483647
6080h Max motor velocity rw integer32 10000
6083h Profile acceleration rw unsigned32 10485760
6084h Profile deceleration rw unsigned32 10485760
60FFh Target velocity rw integer32 0

I 5.8.4 Simple Tutorial for Profile Velocity Mode
1. Parameter setting in servo drive

Table 5-45 Parameter of Servo Drive for Operating Profile Velocity Mode

Parameter Set value Description

Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
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PR00B.2 ] Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.

Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.

Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set configuration PDO parameters.

3. Run the host controller

Table 5-46 Profile Velocity Mode Startup and Operation E

7]

Parameter Set value Description o

-

60600008h Control mode 3 S

60FF0020h Demand profile velocity -2147483648~2147483647 g"

Enbale Any number = 6 =7 — 15 S

60400010h — S,

Alarm clear Any number — 128(Enabled on rising edge) wn

Control word )

Motor rotation Demand velocity reference after enabled 2

60830020h Profile acceleration -2147483648~2147483647 ©
60840020h Profile deceleration -2147483648~2147483647
607F0020h Max. profile acceleration -2147483648~2147483647

5.9  Profile Torque Mode, PT

In profile torque mode, the host controller is able to set the target torque and torque reference change rate(torque ramp).
To enable the profile torque mode, set 6060H to 4. It is available for EtherCAT. The following figure 5-16 and 5-17 shows the

block diagram for the Profile Velocity Mode.

Velocity
offset
60B2h
+
Target +
torque 607Eh
6071h
Filter Torque limit Torque
regulator

A

A
+ .
Velocity limit Velocity /

regulator

Torque
feedback
- 6077h

Velocity
calculation |~

Figure 5-16 Block Diagram for Profile Torque Mode
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Internal positive/negative 213Fh Servo error code

Reference L o
velocity limit —) >
demand 6071h Demand Torque
603Fh Error code o
607Fh Max. profile velocity 6041h Status word

Reference | 6080h Max. motor velocity )

limit 60EOh/60E1Positive/negative .
Profile

toque limit .

Torque W

Mode | 6061h Actual control mode ., o

2.

Acceleration/ i o
] 6064h Position feedback S
deceleration | 4087h Torque ramp —) > a
demand g.
606Ch Speed feedback S
> 2

&

Stop 605Ah Quick stop —) 6077h Torque feedback 2
method | 405Dh Stop method " ©

Figure 5-17 Profile Torque Mode Input and Output

I 5.9.1 Setting of Control Word in Profile Torque Mode(60400010h)

In profile position mode, the meaning of control word(6040h) is as the table 5-47. The item in dark background indicates

the dedicated control reference in profile torque mode.

Table 5-47 Description of Control Word in Profile Torque Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
4~ 6 Reserved for PT Mode -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9 Reserved for PT Mode -
10 Reserved -
11~15 Customized -

I 5.9.2 Status Word in Profile Torque Mode(60410010h)

In profile torque mode, the meaning of control word(6040h) is as the table 5-48. The item in dark background indicates the

dedicated control reference in profile torque mode.

Table 5-48 Description of Control Word in Profile Torque Model

Bit Name Description
0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault
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4 Voltage enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
10 Target Torque reached 0: Target torque is not reached, 1: Target torque is reached.
11 Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached
12, 13 Reserved for PT mode -
14,15 Customized -

I 5.9.3 Ralated Parameter of Profile Torque Mode

OAJ3G JO UOI}OUNA Diseq «

Table 5-49 shows related objects dictionary in profile velocity mode.

Table 5-49 Object Dictionary List of Profile Torque Mode

Index Subindex Name Access Data type Default value
603Fh Error code ro unsigned16 0
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
606Ch User actual velocity feedback ro integer32 0
6071h Target torque rw integer16 0
6074h Demand torque ro integer16 0
6077h Actual torque feedback ro integer16 0

01h Software position limit: min position limit w integer32 -2147483648
6070 02h Software position limit: max position limit w integer32 2147483647
607Fh Max. profile velocity w unsigned32 2147483647
6080h Max. motor velocity rw unsigned32 10000
6087h Torque ramp rw unsigned32 0

I 5.9.4 Simple Tutorial for Profile Torque Mode
1. Parameter setting in servo drive

Table 5-50 Parameter of Servo Drive for Operating Profile Velocity Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
BR00B.2 ] Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set configuration PDO parameters.

3. Run the host controller
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Table 5-51 Profile Torque Mode Startup and Operation

Parameter Set value Description
60600008h Control mode 4
60800020h Max. speed limit in profile torque mode Set by user
60710010h Demand profile torque Set by user

Enable Any number - 6 —>7 =15
60400010h

Alarm clear Any number — 128 (Enabled on rising edge)

Control word

Motor operates Demand reference after enabled

Set by user(Torque reference acceleration in profile

60870020h Torque ramp

torque mode)
-2147483648~2147483647

607F0020h Max profile velocity

OAJ3G JO UOI}OUNA Diseq «

510 Home Mode, HM

According to home switch signal, limit switch signal and encoder Z signal, CiA402 protocal defines 31 methods of homing.
To enabled home mode, set object 6060H to 6. It is available in EtherCAT.

Table 5-52 Connector configuration and Corresponding Function of Input Signal

Input signal description Function Connector
Homing signal Home switch SIO(PIN40)
Positive position limit input P-OT SIT(PIN42)
Negative position limit input N-OT SI2(PIN43)
Velocity feedforward Torque feedforward
) gain Pn109 gain
Homing speed 6099h Velocity feedforward Torque feedforward
Homing method 6098h filter PN'10A filter
'+
Control word [ Homing Gear ratio + Position + Max.motor| | + Velocity |+
6040h trajectory 6091-01h ) loop gain < speed limit regulator
— | generator 6091-02h - Pn102 (607Fh) - Pn100 Pn101
Operation
mode 6060h
Velocity
calculation
Torque feedback
6077h

Position feedback
6063h(Encoder unit) TQVC{UG N
6064h(User command unit) Torque | limit Torque Power
filter | 60EOh regulator|amplification
60E1h @

Figure 5-18 Block Diagram for Home Mode
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Velocity

6099-01h Speed during search
for deceleration point signal
limit 6099-02hSpeed during search
for hswitch

603Fh Error code

l

6041h Status word

v

6060h Control mode

6061h Actual control mode

D d
?:;ZZ 6098h Home mode —)
H
moon;(: 6064h Position feedback >
Demand
acce;enr;:tlon 609Ah Homing acceleration —) 606Ch Velocity feedback >
deceleration
6077h Torque feedback
Stop 605Ah Quick stop —)
method |605Dh Stop method 213Fh Servo error code

Figure 5-19 Home Mode Input and Output

I 5.10.1 Control Word in Home Mode (60400010h)

In Home Mode, the meaning of every bit of control word is shown as Table 5-53(6040h). The item in dark background indi-

cates the dedicated control reference in Home mode.

Table 5-53 Description of Control Word in Home Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
P s el 0: Disabled, 1: Enabled. When enabled the homing is started. If switch to disabled then stop
the homing process.
5.6 Reserved for home mode -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9 Reserved for home mode -
10 Reserved -
11~15 Customized -

I 5.10.2 Status word in Home Mode (60410010h)

In home mode, the meaning of every bit of status word is shown as Table 5-54. The item in dark background indicates the

dedicated control reference in profile position mode.

Table 5-54 Description of Status Word in Home Mode

Bit

Name

Description

0

Ready to switch on

0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

1

Switched on

0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
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2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.

3 Voltage enabled 0: Disbaled, 1: Enabled. When enabled it indicates Servo can be enabled.

4 Quick stop 0: Quick stop enabled, 1: Quick stop disabled

5 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

6 Voltage enabled 0: Disbaled, 1: Enabled. When enabled it indicates Servo can be enabled.

7 Warning 0: No warning, 1: Warning

8 Customized - .

9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled. w
60400010h bit 8 (Halt)=0, g-

- Target position reached 0: Position is hot reached, 1: Position is reached; %‘l
60400010h bit 8 (Halt)=1, a
0: Decelerating, 1: Velocity is 0 g

11 Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached S,

12 Homing complete output  |0: Homing is not completed, 1: Homing is completed %

13 Homing error 0: No error, 1: Homing error g

14 Customized -
0: Disabled, 1: Homing has been completed.

15 Homing completed For absolute system, after setting Pn781.3=1, Bit15 value will be saved after homing is
completed(retained when power failure)

I 5.10.3 Ralated Parameter of Home Mode
Table 5-55 shows related objects dictionary in home mode,

Table 5-55 Object Dictionary List of home mode

Index Subindex Name Access Data type Default value
603Fh Error code ro unsigned16 0
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
6062h User position reference ro integer32 0
6063h Motor position feedback ro integer32 0
6064h User position feedback ro integer32 0
6065h User position offset threshold rw unsigned32 0
6067h Position reaching threshold rw unsigned32 50
6068h Position reaching time rw unsigned16 0
606Bh User velocity value ro integer32 0
606Ch Actual velocity feedback ro integer32 0
607Ch Home offset rw integer32 0

01h Software position limit: min position limit w integer32 -2147483648
6076 02h Software position limit: max position limit w integer32 2147483647
6098h Home mode rw integer8 0
609%9h 01h Speed during search for deceleration point signal rw unsigned32 50000

02h Speed during search for switch rw unsigned32 10000
609AN Homing acceleration rw unsigned32 1000
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I 5.10.4 Simple Tutorial for Home Mode

1. Parameter setting in servo drive

Table 5-56 Parameter of Servo Drive for Operating Home Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.

Change the power supply to single-phase. If using three-phase power supply, then no need

Pn00B.2 1 °
to change the parameter. g
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use. %
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use. E'
=]
o
2. The host controller connects to servo drive and set configuration PDO parameters. g-
=]
3. Run the host controller o,
wn
Table 5-57 Home Mode Startup and Operation g
o
Parameter Set value Description
60600008h Control mode 6
60980008h Home mode 1~35
60400010h Alarm clear Any number — 128(Enabled on rising edge)
Control mode Homing 6 —7— 15— 31(Always 31 when homing)
60990120h Speed during search for deceleration point signal 0~3000rpm
60990220h Speed during search for switch 0~3000rpm
609A0020h Homing acceleration 0~1000rpm

I 5.10.5 Home Mode Introduction
CiA402 internally defines 31 kinds of methods for homing (applicable for EtherCAT), which is shown as Table 5-58

In the following description, HSW represents the signal of the origin position sensor, NL represents the negative limit sig-
nal, and PL represents the positive limit signal. ON indicates the enabled status of the signal, and OFF indicates the disabled
status of the signal. OFF — ON means the transition edge of the signal from enabled status to disabled status, ON — OFF
means the transition edge of the signal from enabled status to disabled status. The following introduces the running tracks
and signal status changes of various home modes respectively. The meanings of the icons in the diagrams of various homing

modes are shown in Figure 5-19:

Table 5-58 Home Mode Startup and Operation

Homing method Description
0 No homing
Homing starts in negative direction. Change to low speed when encounter OFF — ON status of NL and then go back to

find nearest Z pulse position as the origin.

Homing starts inpositive direction. Change to low speed when encounter OFF — ON status of PL and then go back to

2 find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in positive direction, otherwise in negative direction Change to low speed when

3 encounter ON — OFF status of HSW when running in negative direction and then keep running in negative direction to
find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in positive direction, otherwise in negative direction Change to low speed when

4 encounter OFF = ON status of HSW when running in positive direction and then keep running in positive direction to

find nearest Z pulse position as the origin.
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If HSW is inactive then homing starts in negative direction, otherwise in positive direction Change to low speed when

5 encounter ON — OFF status of HSW when running in positive direction and then keep running in positive direction to
find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in negative direction, otherwise in positive direction Change to low speed when
6 encounter ON — OFF status of HSW when running in negative direction and then keep running in negative direction to
find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in positive direction, otherwise in negative direction Change to low speed when
7 encounter ON — OFF status of HSW when running in negative direction and then keep running in negative direction to
find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in positive direction, otherwise in negative direction Change to low speed when
8 encounter OFF — ON status of HSW when running in positive direction and then keep running in positive direction to
find nearest Z pulse position as the origin.
Homing always starts in positive direction no matter HSW is inactive or active. Change to low speed when encounter
9 OFF — ON status of HSW when running in negative direction and then keep running in negative direction to find nearest
Z pulse position as the origin.
Homing always starts in positive direction no matter HSW is inactive or active. Change to low speed when encounter
10 ON — OFF status of HSW when running in positive direction and then keep running in positive direction to find nearest
Z pulse position as the origin.
If HSW is inactive then homing starts in negative direction, otherwise in positive direction Change to low speed when
11 encounter ON — OFF status of HSW when running in positive direction and then keep running in positive direction to
find nearest Z pulse position as the origin.
If HSW is inactive then homing starts in negative direction, otherwise in positive direction Change to low speed when
12 encounter OFF = ON status of HSW when running in negative direction and then keep running in negative direction to
find nearest Z pulse position as the origin.
Homing always starts in negative direction no matter HSW is inactive or active. Change to low speed when encounter
13 OFF — ON status of HSW when running in positive direction and then keep running in positive direction to find nearest
Z pulse position as the origin.
Homing always starts in negative direction no matter HSW is inactive or active. Change to low speed when encounter
14 ON — OFF status of HSW when running in negative direction and then keep running in nagetive direction to find nearest
Z pulse position as the origin.
15 Reserved
16 Reserved
17 Similar to Method 1, but not to find Z pulse position but the position when ecountering OFF — ON status of NL as origin
in negative direction.
Similar to Method 2, but not to find Z pulse position but the position when ecountering OFF — ON status of PL as origin
18 in positive direction.
19 Similar to Method 3, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as
origin in negative direction.
Similar to Method 4, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as
20 origin in positive direction.
” Similar to Method 5, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as
origin in positive direction.
Similar to Method 6, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as
22 origin in negative direction.
’3 Similar to Method 7, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as
origin in negative direction.
Similar to Method 8, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as
24 origin in positive direction.
o Similar to Method 9, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as

origin in negative direction.
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” Similar to Method 10, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as
origin in positive direction.
”7 Similar to Method 11, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as
origin in positive direction.
28 Similar to Method 12, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as
origin in negattive direction.
- Similar to Method 13, but not to find Z pulse position but the position when ecountering OFF — ON status of HSW as .
origin in posititve direction. P
30 Similar to Method 14, but not to find Z pulse position but the position when ecountering ON — OFF status of HSW as g_
origin in negative direction. E—.
31 Reserved a
32 Reserved o
33 After starting, find the nearest Z pulse position in negative direction ;h
34 After starting, find the nearest Z pulse position in positive direction %
35 Take current position as origin g

Mechanical allowable stroke

/
Negative limit [

\
:| Positive limit

Starting position
\lj/ Change direction
(OFF state) Origin

\Moving direction
PL
\ Valid state

\ (ON state)
Home sensor \
Z pulse train I\ /| |
\/ \ Valid state \ Invalid state

Z pulse position Switch to low speed (ON state) (OFF state)

Change direction

e |

Invalid state

|
J

Figure 5-20 Meaning of Icons in Home Mode
In general, it is recommended to apply home mode 3~6, 19~22 to the situation where OFF/ON status of HSW just divided
the entire mechanical allowable travel range into two parts. Beacause in these 8 modes, whenever NL or PL is encountered, op-
eration will stop and alarm and not automatically search for the origin in reverse

It is recommended to apply home mode 7~14, 23~30 to the whole mechanical allowable travel range which is exactly just
the range of HSW ON status.

In the case where the travel range is divided into three parts, the range of ON status only occupies only a small part of the
whole allowable travel range (ON status is transient)

The above is just suggestion and not mandatory.
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1) Mode 1, find negative limit switch and Z pulse, deceleration point: reverse overtravel switch

Starts in negative direction at high speed if deceleration point signal is inactive. Decelerate to stop after encountering
OFF — ON status of negative limit switch and running in positive direction at a low speed. After encountering ON — OFF status
of negative limit switch, keep running in positive direction to find the nearest Z pulse position as the origin.

Starts in positive direction at a low speed if deceleration point signal is active. After encountering ON — OFF status of
negative limit switch, keep running in positive direction to find the nearest Z pulse position as the origin

Start from the moment -H

[

|

[

when the deceleration .
point signal is invalid I L

< [

I
Start from the moment |
I

when the deceleration L
point signal is valid I |

ve)
Q
@.
1)
Motor Z Signal Y
=]
a
(=
NL Switch S
o
<
wn
1)
-
<
o

|

Figure 5-21 Home Mode 1 Trajectory and Signal Status

2) Mode 2, find positive limit switch and Z pulse, deceleration point: positive overtravel switch

Starts in positive direction at high speed if deceleration point signal is inactive. Decelerate to stop after encountering
OFF — ON status of positive limit switch and running in negative direction at a low speed. After encountering ON — OFF status
of positive limit switch, keep running in negative direction to find the nearest Z pulse position as the origin.

Starts in negative direction at a low speed if deceleration point signal is active. After encountering ON — OFF status of
positive limit switch, keep running in negative direction to find the nearest Z pulse position as the origin

As figure 5-22 shows

I
Motor Z Signal H

I
I
I
I
PL Switch |
I
I
I
I

Start from the moment 1
when the deceleration
point signal is invalid

E

Start from the moment | |

when the deceleration

point signal is valid o

Figure 5-22 Home Mode 2 Trajetory and Signal Status
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3) Mode 3, find HW ON—OFF position when running in negative direction and Z pulse, deceleration point:
Home switch
Starts in positive direction at high speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW

and running in negative direction at a low speed. After encountering ON — OFF status of HW, keep running in negative direc-
tion to find the nearest Z signal position as the origin.

Starts in negative direction at a low speed if HW is active. After encountering ON — OFF status of positive limit switch,

keep running in negative direction to find the nearest Z pulse position as the origin .
w
As Figure 5-23 shows @_
o
-
| c
H =
: o
Motor Z Signal | o
| 3
[ | | o
| g
HW Switch | p.
! o
Start from the moment H :
[

when the deceleration \
point signal is invalid

E/

Start from the moment
when the deceleration
point signal is valid

Figure 5-23 Home Mode 3 Trajectory and Signal Status

4) Mode 4, find HW OFF—ON position when running in positive direction and Z pulse, deceleration point:
Home switch

Starts in positive direction at a low speed if HW is inactive. After encountering OFF — ON status of HW, keep running in
positive direction to find the nearest Z pulse position as the origin.

Starts in negative direction at high speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW
and running in positive direction at a low speed. After encountering OFF — ON status of HW, keep running in positive direction
to find the nearest Z pulse position as the origin.

As Figure 5-24 shows

Motor Z Signal

HW Switch

Start from the moment

when the deceleration H

I

I

'L
| |

I

I

I

I

point signal is invalid I

-L
Start from the moment
when the deceleration L
point signal is valid

[

Figure 5-24 Home Mode 4 Trajectory and Signal Status

fﬂ
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5) Mode 5, find HW ON—OFF position when running in positive direction and Z pulse, deceleration point:
Home switch

Starts in negative direction at high speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW
and running in positive direction at a low speed. After encountering ON — OFF status of HW, keep running in positive direction
to find the nearest Z pulse position as the origin

Starts in positive direction at a low speed if HW is active. After encountering ON — OFF status of HW, keep running in
positive direction to find the nearest Z pulse position as the origin.

As figure 5-25 shows

Motor Z Signal

HW Switch

Start from the moment
when the deceleration
point signal is invalid

Start from the moment
when the deceleration
point signal is valid

Figure 5-25 Home Mode 5 Trajectory and Signal Status

6) Mode 6, find HW OFF—=ON position when running in negative direction and Z pulse, deceleration point:
Home switch

Starts in negative direction at a low speed if HW is inactive. After encountering OFF — ON status of HW, keep running in
negative direction to find the nearest Z pulse position as the origin.

Starts in positive direction at high speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW
and running in negative direction at a low speed. After encountering OFF — ON status of HW, keep running in negative direc-
tion to find the nearest Z pulse position as the origin.

As figure 5-26 shows.

Motor Z Signal

HW Switch

Start from the moment
when the deceleration
point signal is invalid

Start from the moment
when the deceleration
point signal is valid

—

Figure 5-26 Home Mode 6 Trajectory and Signal Status
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7) Mode 7, find HW ON—OFF position when running in negative direction and Z pulse, when encountering
positive limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate to stop after
encountering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status
of HW, keep running in negative direction to find the nearest Z pulse position as the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate after encoun-

tering OFF = ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status of HW, .
keep running in negative direction to find the nearest Z pulse position as the origin. é)'?
Starts in negative direction at a low speed if HW is active. After encountering ON — OFF status of HW, keep running in n
c
negative direction to find the nearest Z pulse position as the origin. 3
(=
The figure 5-27 shows. S
o
] =h
7
[ 2
Motor Z Signal <
I o
I
HW Switch :
| [
I Ii
PL Switch L !
I
The deceleration point H |
I
I
I

signal is invalid and the

positive limit switch is L

not encountered. '

The deceleration point

i
|
I
signal is invalid and the |
positive limit switch is L L
I
|
I
i

encountered.

The deceleration
point signal is valid.

Figure 5-27 Home Mode 7 Trajectory and Signal Status
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8) Mode 8, find HW OFF—>ON position when running in positive direction and Z pulse, when encountering
positive limit switch, running in reverse direction automatically, deceleration point: Home switch
Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate to stop after

encountering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status
of HW, decelerates to stop and running in positve direction to find the nearest Z pulse position as the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate after encoun-

tering OFF = ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status of HW, .
decelerates to stop and running in positive direction to find the nearest Z pulse position as the origin. é,'?
Starts in negative direction at a low speed if HW is active. After encountering ON — OFF status of HW, decelerate to stop n
c
and running in positive direction. After encounter OFF — ON status of HW, keep running in positive direction to find the near- 3
est Z pulse position as the origin. g-
=
The figure 5-28 shows. S,
%
Do, @
Motor Z Signal ERE 5

HW Switch

PL Switch

The deceleration point
signal is invalid and the
positive limit switch is
not encountered.

The deceleration point
signal is invalid and the
positive limit switch is
encountered.

The deceleration point
signal is valid.

Figure 5-28 Home Mode 8 Trajectory and Signal Status
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9) Mode 9, find HW OFF—ON position when running in negative direction and Z pulse, when encountering
positive limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate after en-
countering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status of
HW, decelerates to stop and running in negative direction. After encountering OFF — ON status of HW, keep running in nega-
tive direction to find the nearest Z pulse position as the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate to stop after
encountering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status
of HW, decelerates to stop and running in negative direction at a low speed. After encountering OFF — ON of HW, running in
negative direction to find the nearest Z pulse position as the origin.

Starts in positive direction at a low speed if HW is active. After encountering ON — OFF status of HW, decelerate to stop
and running in negative direction. After encounter OFF — ON status of HW, keep running in negative direction to find the
nearest Z pulse position as the origin.

The figure 5-29 shows.

is invalid and the positive limit \
switch is not encountered.

Motor Z Signal ’—!
| |
HW Signal ’7:
| _
PL Switch '
|
The deceleration point signal H L :
.
[

The deceleration point signal
is invalid and the positive
limit switch is encountered.

The deceleration point
signal is valid.

Figure 5-29 Home Mode 9 Trajectory and Signal Status
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10) Mode 10, find HW ON—>OFF position when running in positive direction and Z pulse, when
encountering positive limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate after en-
countering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status of
HW, keep running in positive direction to find the nearest Z pulse position as the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate to stop after

encountering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status of .
HW, keep running in positive direction to find the nearest Z pulse position as the origin. é)'?
, o o
Starts in positive direction at a low speed if HW is active. After encountering ON — OFF status of HW, keep running in n
c
positive direction to find the nearest Z pulse position as the origin. 3
(=
The figure 5-30 shows. S
o
=X
7
@
Motor Z Signal 5

! [

|

HW Signal |

|

|

PL Switch

The deceleration point signal I
is invalid and the positive
limit switch is not encountered.

The deceleration point signal
is invalid and the positive
limit switch is encountered.

The deceleration point
signal is valid.

Figure 5-30 Home Mode 10 Trajectory and Signal Status
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11) Mode 11, find HW ON—OFF position when running in positive direction and Z pulse, when
encountering negative limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate to stop
after encountering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF
status of HW, keep running in positive direction to find the nearest Z pulse position as the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate after encoun-

tering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status of HW, .
keep running in positive direction to find the nearest Z pulse position as the origin. é,"j
Starts in positive direction at a low speed if HW is active. After encountering ON — OFF status of HW, keep running in :-,
c
positive direction to find the nearest Z pulse position as the origin. 3
(=
The figure 5-31 shows. S
o
=X
7
o
Motor Z Signal é
HW Signal

NL Switch ‘l

|
[
The deceleration point signal |
[
[
[

is invalid and the negative
limit switch is not encountered.

-H
The deceleration point signal
is invalid and the negative ! H

I

I

Lo

limit switch is encountered. :

) ) I

The deceleration point L
signal is valid. I—l‘

Figure 5-31 Home Mode 11 Trajectory and Signal Status
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12) Mode 12, find HW OFF—=ON position when running in negative direction and Z pulse, when
encountering negative limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate to stop af-
ter encountering OFF — ON status of HW and running in positive direction at a low speed. After encountering ON — OFF sta-
tus of HW, decelerate to stop and running in negative direction. After encountering OFF — ON of HW, keep running in negative
direction to find the nearest Z pulse position as the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate after encoun-
tering OFF = ON status of HW and running in positive direction at a low speed. After encountering ON — OFF status of HW,
decelerate to stop and running in negative direction at a low speed. After encountering OFF — ON status of HW, keep running

in negative direction to find the nearest Z pulse position as the origin.

Starts in positive direction at a low speed if HW is active. After encountering ON = OFF status of HW and running in neg-
ative direction at a low speed. After encountering OFF — ON of HW, keep running in negative direction to find the nearest Z

pulse position as the origin.

The figure 5-32 shows.

Motor Z Signal |_[

HW Signal 5 [ [
NL Switch 1 P

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

The deceleration point signal
is invalid and the negative " Tl
limit switch is encountered. : R

: L)

The deceleration point
signal is valid.

Figure 5-32 Home Mode 12 Trajectory and Signal Status
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13) Mode 13, find HW OFF—>ON position when running in positive direction and Z pulse, when
encountering negative limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate after en-
countering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status of
HW, decelerate to stop and running in positive direction. After encountering OFF — ON of HW, keep running in positive direc-
tion to find the nearest Z pulse position as the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate to stop after
encountering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status
of HW, decelerate and running in negative direction at a low speed. After encountering OFF — ON status of HW, keep running
in negative direction to find the nearest Z pulse position as the origin.

Starts in negative direction at a low speed if HW is active. After encountering ON — OFF status of HW and running in
positive direction at a low speed. After encountering OFF — ON of HW, keep running in positive direction to find the nearest Z
pulse position as the origin.

The figure 5-33 shows.

Motor Z Signal !_‘
[
HW Signal . I
I
NL Switch

|
[
|
|
[
The deceleration point signal |
|

I
I

is invalid and the negative I
limit switch is not encountered. I
I

I

The deceleration point signal |
is invalid and the negative | H

limit switch is encountered.

The deceleration point
signal is valid. L

Figure 5-33 Home Mode 13 Trajectory and Signal Status
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14) Mode 14, find HW ON—>OFF position when running in negative direction and Z pulse, when
encountering negative limit switch, running in reverse direction automatically, deceleration point: Home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate after en-
countering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status of
HW, decelerate to stop and running in positive direction. After encountering OFF — ON of HW, keep running in positive direc-
tion to find the nearest Z pulse position as the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate to stop after
encountering OFF — ON status of HW and running in negative direction at a low speed. After encountering ON — OFF status
of HW, keep running in negative direction to find the nearest Z pulse position as the origin.

Starts in negative direction at a low speed if HW is active. After encountering ON — OFF status of HW, keep running in
negative direction at a low speed.

The figure 5-34 shows.

HW Signal

NL Switch j

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

The deceleration point signal H

is invalid and the negative
limit switch is encountered.

-H |

The deceleration point

|
Motor Z Signal H
[
|
!
[
[
[
[
[
|
[
[
[
[
[
[
[
[
signal is valid. I
[

Figure 5-34 Home Mode 14 Trajectory and Signal Status

15) Mode 15, reserved, please do not set.

16) Mode 16, reserved, please do not set.
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17) Mode 17, find negative limit switch, deceleration point: reverse overtravel switch

Starts in negative direction at high speed if negative limit switch is inactive. Decelerate to stop after encountering
OFF — ON status of negative limit switch and running in positive direction at a low speed. After encountering ON — OFF status
of negative limit switch, decelerate to stop and the stop position is the origin.

Starts in positive direction at low speed if negative limit switch is active. Decelerate to stop after encountering ON — OFF
status of negative limit switch and the stop position is the origin.

The figure 5-35 shows and please refer to table 5-52

NL Switch

The deceleration point
signal is invalid

L

The deceleration point |
signal is valid

Figure 5-35 Origin Mode 17 Trajectory and Signal Status

18) Mode 18, find positive limit switch, deceleration point: Overtravel switch

Starts in positive direction at high speed if positive limit switch is inactive. Decelerate to stop after encountering OFF — ON
status of positive limit switch and running in negative direction at a low speed. After encountering ON — OFF status of nega-
tive limit switch, decelerate to stop and the stop position is the origin.

Starts in negative direction at low speed if positive limit switch is active. Decelerate to stop after encountering ON — OFF
status of positive limit switch and the stop position is the origin.

The figure 5-36 shows.

NL Switch

The deceleration point |
signal is invalid

The deceleration point
signal is valid

Figure 5-36 Home Mode 18 Trajectory and Signal Status
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19) Mode 19, find home switch ON—>OFF position when running in negative direction, deceleration point:
home switch

Starts in positive direction at high speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW
and running in negative direction at a low speed. After encountering ON — OFF status of HW, decelerate to stop and the stop

position is the origin.

Starts in negative direction at high speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW

and the stop position is the origin.

The figure 5-37 shows.

HW Signal

OAJ3G JO UOI}OUNA Diseq «

The deceleration point |[
signal is invalid

T

The deceleration point
signal is valid

1
—

Figure 5-37 Home Mode 19 Trajectory Signal and Status

20) Mode 20, find home switch OFF—=>ON position when running in positive direction, deceleration point:
home switch

Starts in positive direction at low speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW

and the stop position is the origin.

Starts in negative direction at high speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW
and running at a low speed in positive direction. After encountering OFF — ON status of HW, decelerate to strop and the stop

position is the origin.

The figure 5-38 shows.

HW Signal

The deceleration point
signal is invalid ‘

.
.

[

>
.
.

The deceleration point
signal is valid

Figure 5-38 Home Mode 20 Trajectory Signal and Status
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21) Mode 21, find home switch ON—OFF position when running in positive direction, deceleration point:
home switch

Starts in negative direction at high speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW
and running at low speed in positive direction. After encountering ON — OFF status of HW, delecerate to stop and the stop
position is the origin.

Starts in positive direction at low speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW and

the stop position is the origin.

The figure 5-39 shows.

HW Signal

OAJ3G JO UOI}OUNA Diseq «

The deceleration point
signal is invalid

The deceleration point
signal is valid

L

Figure 5-39 Home Mode 21 Trajectory Signal and Status

22) Mode 22, find home switch OFF=ON position when running in negative direction, deceleration point:
home switch

Starts in negative direction at low speed if HW is inactive. Decelerate to stop after encountering OFF — ON status of HW
and the stop position is the origin.

Starts in positive direction at high speed if HW is active. Decelerate to stop after encountering ON — OFF status of HW
and running in negative direction at low speed. After encountering the OFF — ON status of HW, delecerate to stop the stop
position is the origin.

The figure 5-40 shows.

R

HW Signal

BEwEE R

The deceleration point
signal is invalid

®

Y

TN

The deceleration point
signal is valid ‘

)

Figure 5-40 Home Mode 22 Trajectory Signal and Status
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23) Mode 23, find home switch OFF=>ON position when running in negative direction, when encounters
positive limit switch, running in reverse direction automatically.deceleration point: home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate to stop after
encountering OFF = ON status of HW and running in negative direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and the stop position is the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate after encoun-
tering OFF — ON status of HW and running in negative direction at low speed. After encountering the ON — OFF status of
HW, decelerate to stop and the stop position is the origin.

Starts in negative direction if HW is active. Decelerate to stop after encountering ON — OFF status of HW and the stop
position is the origin

The figure 5-41 shows.

HW Switch

PL Switch

The deceleration point signal H
is invalid and the positive L
limit switch is not encountered. .

I

I

The deceleration point signal !
is invalid and the positive : -L

I

|

limit switch is encountered.

The deceleration point |

signal is valid. ,.L{

Figure 5-41 Home Mode 23 Trajectory and Signal Status
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24) Mode 24, find home switch OFF=ON position when running in positive direction, when encounters
positive limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate to stop after
encountering OFF = ON status of HW and running in negative direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and running in positive direction at low speed. After encountering the OFF — ON status, decelerate to
stop and the stop position is the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate after encoun-
tering OFF — ON status of HW and running in negative direction at low speed. After encountering the ON — OFF status of
HW, decelerate to stop and running in positive direction at low speed. After encountering the OFF — ON status of HW, decel-
erate to stop and the stop position is the origin.

Starts in negative direction at low speed if HW is active. Decelerate to stop and running in positive direction after encoun-
tering ON — OFF status of HW. After encountering OFF — ON status of HW, decelerate to stop and the stop position is the
origin

The figure 5-42 shows.

HW Switch

PL Switch

The deceleration point signal
is invalid and the positive L

|
|
[
limit switch is not encountered. |
|
|
|
|

Ly
. S H
The deceleration point signal

is invalid and the positive _t -H
limit switch is encountered. I T
1 I
L I
| |
The deceleration point i—‘-L I
signal is valid. | I
L I
|

Figure 5-42 Home Mode 24 Trajectory an d Signal Status
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25) Mode 25, find home switch OFF=>ON position when running in negative direction, when encounters
positive limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate after en-
countering OFF — ON status of HW and running in positive direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and running in negative direction at low speed. After encountering the OFF — ON status, decelerate to
stop and the stop position is the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate to stop after
encountering OFF = ON status of HW and running in positive direction at low speed. After encountering the ON — OFF status
of HW, decelerate to stop and running in negative direction at low speed. After encountering the OFF — ON status of HW, de-
celerate to stop and the stop position is the origin.

Starts in positive direction at low speed if HW is active. Decelerate to stop and running in positive direction after encoun-
tering ON — OFF status of HW. After encountering OFF — ON status of HW, decelerate to stop and the stop position is the
origin

The figure 5-43 shows.

HW Switch

PL Switch

The deceleration point signal \
is invalid and the positive
limit switch is not encountered.

The deceleration point signal
is invalid and the positive
limit switch is encountered.

The deceleration point
signal is valid.

Figure 5-43 Home Mode 25 Trajectory an d Signal Status
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26) Mode 26, find home switch ON—OFF position when running in positive direction, when encounters
positive limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in positive direction at high speed if HW is inactive and not encounters positive limit switch. Decelerate after en-
countering OFF — ON status of HW and running in positive direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and the stop position is the origin.

Starts in negative direction at high speed if HW is inactive and encounters positive limit switch. Decelerate to stop after
encountering OFF — ON status of HW and running in positive direction at low speed. After encountering the ON — OFF status
of HW, decelerate to stop and the stop position is the origin.

Starts in positive direction at low speed if HW is active. Decelerate to stop and the stop position is the origin after encoun-
tering ON — OFF status of HW.

The figure 5-44 shows.

HW Switch

PL Switch

The deceleration point signal I H
is invalid and the positive |
limit switch is not encountered.

—

The deceleration point signal
is invalid and the positive
limit switch is encountered.

—

The deceleration point
signal is valid.

I

=

Figure 5-44 Home Mode 26 Trajectory and Signal Status
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27) Mode 27, find home switch ON—=OFF position when running in positive direction, when encounters
negative limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate to stop af-
ter encountering OFF — ON status of HW and running in positive direction at low speed. After encountering ON — OFF status
of HW, decelerate to stop and the stop position is the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate after encoun-
tering OFF — ON status of HW and running in positive direction at low speed. After encountering the ON — OFF status of HW,
decelerate to stop and the stop position is the origin.

Starts in positive direction at low speed if HW is active. Decelerate to stop and the stop position is the origin after encoun-
tering ON — OFF status of HW.

The figure 5-45 shows.

HW Switch | |

NL Switch —i
I
[
[
[
[
[
[

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

The deceleration point signal -H
is invalid and the negative : H

limit switch is encountered.

The deceleration point
signal is valid.

Figure 5-45 Home Mode 27 Trajectory and Signal Status
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28) Mode 28, find home switch OFF=>ON position when running in negative direction, when encounters
negative limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate to stop af-
ter encountering OFF — ON status of HW and running in positive direction at low speed. After encountering ON — OFF status
of HW, decelerate to stop and running in negative direction at low speed. After encountering OFF — ON status of HW, deceler-
ate to stop and the stop position is the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate after encoun-
tering OFF — ON status of HW and running in positive direction at low speed. After encountering the ON — OFF status of HW,
decelerate to stop and running in the negative direction at low speed. After ecnountering the OFF — ON status of HW, decel-
erate to stop and the stop position is the origin.

Starts in positive direction at low speed if HW is active. Decelerate to stop and running in the negative direction at low
speed after encountering the ON — OFF status of HW. After encountering OFF — ON status of HW, decelerate to stop and the
stop position is the origin.

The figure 5-46 shows.

HW Switch : !

T
NL Switch !

—

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

-H

The deceleration point signal
is invalid and the negative H
T
|
|
|
|
|
|

limit switch is encountered.
The deceleration point

signal is valid.

Figure 5-46 Home Mode 28 Trajectory 28 and Signal Status
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29) Mode 29, find home switch OFF=ON position when running in positive direction, when encounters
negative limit switch, running in reverse direction automatically. deceleration point: home switch
Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate after en-

countering OFF = ON status of HW and running in negative direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and running in positive direction at low speed. After encountering OFF — ON status of HW, decelerate

to stop and the stop position is the origin.
Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate to stop after

encountering OFF = ON status of HW and running in negative direction at low speed. After encountering the ON — OFF sta-
tus of HW, decelerate to stop and running in the positive direction at low speed. After ecnountering the OFF — ON status of

HW, decelerate to stop and the stop position is the origin.

Starts in negative direction at low speed if HW is active. Decelerate to stop and running in the positive direction at low
speed after encountering the ON — OFF status of HW. After encountering OFF — ON status of HW, decelerate to stop and the

stop position is the origin.

The figure 5-47 shows

HW Switch
NL Switch

-H

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

The deceleration point signal
is invalid and the negative
limit switch is encountered.

The deceleration point
signal is valid.

Figure 5-47 Home Mode 29 Trajectory and Signal Status
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30) Mode 30, find home switch OFF=>ON position when running in negative direction, when encounters
negative limit switch, running in reverse direction automatically. deceleration point: home switch

Starts in negative direction at high speed if HW is inactive and not encounters negative limit switch. Decelerate after en-
countering OFF = ON status of HW and running in negative direction at low speed. After encountering ON — OFF status of
HW, decelerate to stop and the stop position is the origin.

Starts in positive direction at high speed if HW is inactive and encounters negative limit switch. Decelerate to stop after
encountering OFF = ON status of HW and running in negative direction at low speed. After encountering the ON — OFF sta-
tus of HW, decelerate to stop and the stop position is the origin.

Starts in negative direction at low speed if HW is active. Decelerate to stop after encountering the ON — OFF status of HW
and the stop position is the origin.

The figure 5-48 shows

HW Switch
NL Switch —

The deceleration point signal
is invalid and the negative
limit switch is not encountered.

i

The deceleration point signal
is invalid and the negative ' H
|
|
[
|

limit switch is encountered.

The deceleration point L
signal is valid. L
g [

Figure 5-48 Home Mode 30 Trajectory and Signal Status

31) Mode 31, reserved, please do not set.

32) Mode 32, reserved, please do not set.
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33) Mode 33, find the nearest Z pulse when running in negative direction.
Starts in negative direction at low speed and find the nearest Z pulse as origin.

The figure 5-49 shows

]

I
I
Motor Z signal

L

[
I
[
Motion trajectory :—|
[

Figure 5-49 Home Mode 33 Trajectory and Signal Status

34) Mode 34, find the nearest Z pulse when running in positive direction

OAJ3G JO UOI}OUNA Diseq «

Starts in positive direction at low speed and find the nearest Z pulse as the origin.

The figure 5-50 shows

Motor Z signal

\
I
\
I
\
Motion trajectory }—‘L :
\
I
|

Figure 5-50 Home Mode 34 Trajectory and Signal Status
35) Mode 35, take current position as origin
After triggering homing to zero, take current position as origin.

The figure 5-571 shows.

Motor Z signal

Set current position as the origin
Motion trajectory .

Figure 5-51 Home Mode 35 Trajectory and Signal Status

I 5.10.6 Instructions for Using the Homing Persistent Data Memory Switch

Normally, after a successful homing operation, bit 15 of the status word 6041 is set to 1. After a power-off, it switches to 0.
If users need bit 15 of the status word 6041 to remain 1 after a power-off, it is necessary to set Pn781.3.

1. Set Pn781.3 = 1 to enable the homing persistent data memory function.

2. After a successful homing operation, the value of bit 15 of the status word 6041 is stored (saved during power-off).

3. After powering on again, bit 15 of the status word 6041 is 1.

146



5.11 Cyclic Synchronous Position Mode, CSP

In Cyclic synchronous position mode, host controller is to plan the start velocity and the stop velocity, the acceleration(de-
celeration) to reach the target position and absolute value of target position in each synchronous cycle. Servo drive follows the
target position. To enable CSP mode, set object 6060H to 8. It is available in EtherCAT. The blocking diagram is shown as figure

5-52 and 5-53

Torque feedforward o
Torque offset gain o
_ora%’ Torque feedforward g_
filter o
-
c
Velocity feedforward a
Velocity offset gain Pn109 | g.
(60B1) Velocity feedforward 3
filter Pn10A o
Position offset wn
(60B0)  + Electronic + Velocity + @
i Motor Torque filter] S
Target + gearratio + requlator que Tiite Torque Power o
position (6091-01) |—— >—' spegd > F?n‘IOO —>(+ ) Torque limit[> regulator [amplification
Position loop
poos ——C
Velocity Torque
calculation feedback
T (6077h)
Figure 5-52 Cyclic Synchronous Position Mode Block Diagram
Demand | g07AhDemand position 213FhServo error code _
reference —) >
603FhError code _
60471hStatusword

v

Reference| 607FhMax. profile velocity — 6061hActual control mod
ctual control mode

limit | 6080h Max motor speed >
n(w:ige 6064hPosition feedback >

P‘;?Z:t” 6065hPosition offset setting| mm=p 606ChSpeed feedback >
6077hTorque feedback >

msett(:ﬁ%d 28232§$;kn§3ﬁ0d — 60F4hPosition offset feedback#

Figure 5-53 Cyclic Synchronous Position Mode Input and Output

I 5.11.1 Control Word in Cyclic Synchronous Position Mode(60400010h)
The meaning of each bit of control word in cyclic synchronous position mode is shown as table 5-59

Table 5-59 Description of Control Word in Cyclic Synchronous Position Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
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3 Operation enable Must be set to 1 when enable the servo
4~ 6 CSP mode reserved -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 = 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9 CSP mode reserved -
10 Reserved
11~15 Customized -

I 5.11.2 Status Word in Cyclic Synchronous Position Mode(60410010h)

The meaning of each bit of status word in cyclic synchronous position mode is shown as table 5-60. The item in dark back-
ground indicates the dedicated control reference in cyclic synchronous position mode.

Table 5-60 Description of Status Word in Cyclic Synchronous Position Mode

Bit Name Description
0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
60400010h bit 8 (Halt)=0,
- Sl e e 0: Position is not reached, 1: Position is reached;
60400010h bit 8 (Halt)=1,
0: Decelerating,1: Velocity is O
I Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached
12 Whether to f?”OW target 0: Target position is not followed, 1: Target position is followed
position
13 Alarm for position following 0: No position offset alarm, 1: Position offset alarm
offset
14 Customized -
0: Disabled, 1: Homing has been completed.
15 Origin completed For absolute system, after setting Pn781.3=1, Bit15 value will be saved after homing is

completed(retained when power failure)

I 5.11.3 Related Dictionary Objects in Cyclic Synchronous Position Mode

Table 5-61 Related Dictionary Objects in Cyclic Synchronous Position Mode

Index Subindex Name Access Data type Default value
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
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6062h User position reference ro integer32 0

6063h Motor position feedback ro integer32 0

6064h User position feedback ro integer32 0

6065h User position offset rw unsigned32 0

6067h Position reaching threshold rw unsigned32 0

6068h Position reaching time rw unsigned16 0

606Bh User velocity reference ro integer32 0

606Ch User velocity feedback ro integer32 0 u'j

607A Target position w integer32 0 g-

607Ch Home offset rw integer32 0 Y

6070h 01h Software position limit: min position limit w integer32 -2147483648 §_
02h Software position limit: max position limit rw integer32 2147483647 g

6080h Max motor speed rw unsigned32 10000 e

60B0Oh Position offset rw integer32 0 g

60B1h Velocity offset rw integer32 0 é

60B2h Torque offset rw integer32 0

60F4h User position offset ro integer32 0

60FCh Motor position feedback ro integer32 0

I 5.11.4 Simple Tutorial for Cyclic Synchronous Position Mode
1. Set parameter in servo drive

Table 5-62 Servo Drive Parameter for Cyclic Synchronous Position Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
PR00B.2 1 Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set the communcication parameter(communication of synchronous cy-
cle time, axis parameter, etc.)

3. Run the host controller

Table 5-63 Cyclic Synchronous Position Mode Startup and Operation

Parameter Set value Description
60600008h Control mode 8

Enable Any number = 6 = 7 = 1 or MC_Power
60400010h

Alarm clear Any number = 128 (Enable on rising edge)

Control word

Axis error reset

Set by host controller or by reference MC_Reset from PLC

607A0020h

Demand position

Set by host controller (including acceleration and deceleration, etc.)

Analog velocity control

Set by host controller, or by reference MC_MoveVelocity from PLC

Demand relative position

Set by host controller, or by reference MC_ MoveRelative from PLC

Demand additive postion

Set by host controller, or by reference MC_MoveAdditive from PLC

Demand absolute position

Set by host controller, or by reference MC_MoveAbsolute from PLC

Axis decelerate to stop

Set by host controller, or by reference MC_Stop from PLC

Cyclic synchronous time

Set by host controller (DC-SYn-chro)
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I 5.11.5 Positioning Completion Signal

In position control, it indicates the reference pulse output by the host controller and the current position offset of the servo
motor is less than the setting value of Pn522, which is for host controller to confirm the positioning is completed.

Table 5-64 Positioning Completion Signal Input

Type Name Connector Status Meaning

ON (closed) Positioning is completed
Input /COIN CN1-25. 26

OFF (open) Positioning is not completed

Table 5-65 Positioning Completion Signal Parameter Setting

Electronic Gear Ratio numerator

| Position |

When Enabled

Classification

Pn522

Setting range

Setting unit

Default setting

0-1073741824

1 reference unit

50

Immediately

Setup

Note: 1. No effect on final positioning accuracy.

2. If the parameter is set to a value that is too large, the /COIN signal may be output when the position deviation is low during a low-
speed operation. Please set this parameter in a reasonable range.

Command
Motor speed
\ 4/
\
\
\
\
Time
Position Pn522
devation ‘
T T Time
I |
| |
1 ]
/COIN J L Active when ON (closed)
Time

Figure 5-54 /COIN Signal Output Timing Chart
If the position deviation is always low and a narrow positioning completed width is used, change the setting of Pn207.3

Table 5-66 /COIN Output Timing Parameter Setting

Parameter Signal Meaning When Enabled | Classification
Output the /COIN signal when the absolute value of
n.0 OO0
) the position deviation is the same or less than the
(default setting) ,
setting of Pn522
Pn207 /COIN | Output the /COIN signal when the absolute value of
(Position control signal | the position deviation is the same or less than the
n. 1000 After restart Setup
command form output | setting of Pn522 and the command after the position
selection switch) time command filter is 0.
Output the /COIN signal when the absolute value of
n.2 000 the position deviation is the same or less than the
setting of Pn522 and the command input is 0.
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I 5.11.6 Encoder Divided Pulse Output

The encoder divided pulse output is a signal that is output from the encoder and processed inside the servo unit. It is then
output externally in the form of two phase pulse signals (phases A and B) with a 90° phase differential. At the host controller, it

is used as the position

feedback.

Table 5-67 Encoder Divided Pulse Output

Type Name Connector Meaning Remarks .
PAO CN1-33 g

/PAO CN1-34 2.

o The amount of pulses per -

PBO CN1-35 Encoder Divided Pulse Output, ) c

Output revolution of the motor set by S
/PBO CN1-36 Phase A Q

PCO CN1-19 S
/PCO CN1-20 =8

wn

o

1) Output Form S

‘ Forward rotation (Phase B leads by 90°)

Reversing rotation(

Phase A leads by 90°)

90° 90°
— — ,
b — e
Phase A b Phase A
Phase B _I E E L J i ; r
i i Phase B ; i
Phase C Phase C

>

> t

Note: 1. The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output pulses

(Pn212). It is the same as the width of phase A

2. Even for reverse operation (Pn000 = n. O 1), the output phase form is the same as shown above.

3. If you use the servo unit’s Phase-C pulse output for an origin return, rotate the servo motor two or more rotations before you
start an origin return. If the servo motor cannot be rotated two or more times, perform an origin return operation at a motor speed

of 600 rpm or lower. If the motor speed is higher than 600 rpm, the Phase-C pulse may not be output correctly.

2) Setting for the Encoder Divided Pulse Output

Table 5-68 Encoder Divided Pulse Output Parameter Setting

Encoder Divided Pulse

Position Speed Torque

When Enabled | Classification

Pn212

Setting range

Setting unit

Default setting

16-1073741824

1P/Rev

2048

After restart

Setup

The number of pulses from the encoder per rotation are processed inside the servo unit, divided by the setting of Pn212,

and then output.
Set the number of encoder divided output pulses according to the system specifications of the machine or host controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder

Note: Encoder divided pulse setting:
1. Pn212 value< encoder resolution, otherwise "divided pulse output setting abnormality (A.041)" will occur.

2. The upper limit of pulse frequency is about 1.6Mpps. An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the upper
limit of the motor speed is exceeded

Output example: when Pn212=16
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Setting:16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 revolution

Figure 5-55 Encoder Divided Pulse when Pn212=16
3) Frequency Division Z Pulse Width Setting and Alignment

Set Pn60A.0 for the Z pulse width setting. When the Z pulse width setting is 0, the width of the Z pulse will be consistent
with the pulse width of the AB phase. When setting it to other values, for example, 32 (in hexadecimal, which is equal to 50 in

decimal), at this time, the width of the Z pulse is 50 ys.

Currently, the width range is from 0 to FF (in hexadecimal), that is, from 0 to 255 (in decimal).
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When setting Pn60A.2 and setting the AB inversion to 0 (A leads B), the Z pulse will be aligned with A.

When setting Pn60A.2 and setting the AB inversion to 1 (B leads A), the Z pulse will be aligned with B.

5.12 Cyclic Synchronous Velocity Mode, CSV

In Cyclic Synchronous Velocity Mode, the host controller is to plan the acceleration(deceleration) to reach the target veloc-
ity and target velocity in each synchronous cycle. Servo drive follows the target velocity. To enable CSV mode, set object 6060H
to 9. It is available in EtherCAT. The blocking diagram is shown as figure 5-56 and figure 5-57

Torque feedforward

Torque offset R gain
(60B2) Torque feedforward
filter

+
Torque speed .

(60FF) i r\égt)lglttc))/r Torque filter |_,| Torque Power
Velocity offset Pn100 + TO(Z%L;‘;L';““ regulator | amplification

(6081) Pn101

i Torque @
Velocity
calculation f(eé?g;);\;)k

A

Figure 5-56 Cyclic Synchronous Velocity Mode Input and Output
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213FhServo error code
Demand | 60FFhDemand velocity P>
reference | 60BThVelocity offset —)
603FhError code _
6041hStatusword o
607FhMax profile velocity 6061hActual control mode
Reference [ 6080hMax motor speed —) Csv >
limit [60EOh/60E1Positive/ Mode
negative torque limit 6064hPosition feedback >

606ChSpeed feedback o

Stop  |605AhQuick stop
method |605DhStop method —) 6077hTorque feedback

v
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Figure 5-57 Cyclic Synchronous Velocity Mode Input and Output

I 5.12.1 Control Word in Cyclic Synchronous Velocity Mode(60400010h)
The meaning of each bit of control word(6040h) in cyclic synchronous velocity mode is shown as table 5-69

Table 5-69 Description of cyclic synchronous velocity mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
4~ 6 CSV mode reserved -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9 CSV mode reserved -
10 Reserved -
11~15 Customized -

I 5.12.2 Status Word in Cyclic Synchronous Velocity Mode(60410010h)

The meaning of each bit of status word in cyclic synchronous velocity mode is shown as table 5-70. The item in dark back-
ground indicates the dedicated control reference in cyclic synchronous velocity mode..

Table 5-70 Description of Status Word in Cyclic Synchronous Velocity Mode

Bit Name Description

0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault

4 Voltage enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled

6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
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7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
10 CSV mode reserved -
I Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached
12 Whether to follow target velocity|0: Target velocity is not followed, 1: Target velocity has been followed.
13 CSV mode reserved -
14 ~ 15 Customized - g'j
(23
)
c
I 5.12.3 Related Dictionary Objects in Cyclic Synchronous Velocity Mode §
o
Table 5-71 Related Dictionary Objects in Cyclic Synchronous Velocity Mode Sh
Index Subindex Name Access Data type Default value @
603Fh Error code ro unsigned16 0 g
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
6063h Motor position feedback ro integer32 0
6064h User position feedback ro integer32 0
606Bh User velocity demand vaule ro integer32 0
606Ch User actual velocity feedback ro integer32 0
606Dh Velocity threshold rw unsigned16 0
606Eh Velocity reaching time rw unsigned16 0
607Ch Home offeset rw integer32 0
01h Software position limit: min position limit w integer32 -2147483648
6076 02h Software position limit: max position limit w integer32 2147483647
607Eh Reference polarity rw unsigned8 0
6080h Max. motor speed rw unsigned32 10000
6083h Profile acceleration rw unsigned32 1000
6084h Profile deceleration rw unsigned32 1000
60B1h Speed offset rw unsigned32 0
60B2h Torque offset Rw unsigned32 0
60FFh Target velocity rw integer32 0

I 5.12.4 Simple Tutorial for Cyclic Synchronous Position Mode

1. Set parameter in servo drive

Table 5-72 Servo Drive Parameter for Cyclic Synchronous Velocity Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
PODB.2 1 Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set the communcication parameter(communication of synchronous cy-
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cle time, axis parameter, etc.)
3. Run the host controller

Table 5-73 Cyclic Synchronous Velocity Mode Startup and Operation

Parameter Set value Description
60600008h Control mode 9
Enable Any number = 6 = 7 = 15 3 MC_Power
60400010h .
Alarm clear Any number — 128(Enable on rising edge) w
Control word &
Axis error reset Set by host controller or by reference MC_Reset from PLC 0,
)
Demand velocity Set by host controller or by reference MC_MoveVelocity from PLC 21
60FF0020h Axis decelerate to stop Set by host controller or by reference MC_Stop from PLC a
~+
Cyclic synchronous time Set by host controller (DC-SYn-chro) g'
o
=
wn
o
<
o

I 5.12.5 Velocity Reference Filter

The velocity reference filter is a primary delay filter that is applied to the V-REF (Speed Command Input) signal to smooth

the velocity reference

Note: It is normally not necessary to change this parameter. If the setting is too high, the response to the speed reference may be
slowed down

Table 5-74 Velocity Reference Filter Time Constant Parameter Setting Table

Velocity Reference Filter Time Constant Velocity Position Torque When Enabled | Classification
Pn307 Setting range Setting unit Default setting
Immediately Setup
0-65535 0.0Tms 0

5.13 Cyclic Synchronous Torque Mode, CST

In Cyclic Synchronous Torque Mode, the host controller is to plan the torque ramp rate to reach the target torque and tar-
get torque in each synchronous cycle. Servo drive follows the target torque. To enable CST mode, set object 6060H to 10. It is

available in EtherCAT. The blocking diagram is shown as figure 5-58 and figure 5-59

T q Torque
orque comman d ]
GOTIE) | e et | Tore Torase | pouer
Torque offset loopat speed (6072h) regulator | amplification
(60B2) limit
A 'y
Torque
feedback
(6077h)
Velocity .
regulator Max.motor Velocity
Pn100 speed limit calculation
Pn100

Figure 5-58 Cyclic Synchronous Torque Mode Input and Output
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6080hMax motor speed 213Fh Servo error code

Demand
6071hDemand torque _—) >
reference 60B2Torque offset
603FhError code >
6041hStatusword =

607DhPosition limit

Reference|607FhMax motor speed ) | CST

limit 60EOh/60E1Positive/ mode 6061hActual control mode; R
negative toque limit w

)

6064hPosition feedback %

" I

5

606ChSpeed feedback aQ

Stop  [605AhQuick stop > =2
method [605DhStop —) S
6077hTorque feedback S,

> %)

o

<

o

Figure 5-59 Cyclic Synchronous Torque Mode Input and Output

I 5.13.1 Control Word in Cyclic Synchronous Torque Mode(60400010h)
The meaning of each bit of control word(6040h) in cyclic synchronous torque mode is shown as table 5-75

Table 5-75 Description of Control Word in Cyclic Synchronous Torque Mode

Bit Name Description
0 Switch on Must be set to 1 when enable the servo
1 Enable voltage Must be set to 1 when enable the servo
2 Quick stop Must be set to 1 when enable the servo, if set to 0 then quick stop
3 Operation enable Must be set to 1 when enable the servo
4~ 6 CST mode reserved -
; Fault reset When 0 — 1 exucutes alarm reset for once. If multiple resets are required, multiple changes
from 0 — 1 are required. When it is set to 1, other control reference is disabled.
8 Halt 0: disabled, 1: enabled. When enabled the operation is halted.
9~10 CST mode reserved -
10 Reserved -
11~15 Customized -

I 5.13.2 Status Word in Cyclic Synchronous Torque Mode(60410010h)

The meaning of each bit of status word in cyclic synchronous torque mode is shown as table 5-76. The item in dark back-
ground indicates the dedicated control reference in cyclic synchronous torque mode.

Table 5-76 Description of Status Word in Cyclic Synchronous Torque Mode

Bit Name Description

0 Ready to switch on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

1 Switched on 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

2 Operation enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo has been enabled.
3 Fault 0: No fault, 1: Fault

4 Voltage enabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.

5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled

6 Switch on disabled 0: Disabled, 1: Enabled. When enabled it indicates Servo can be enabled.
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7 Warning 0: No warning, 1: Warning
8 Customized -
9 Remote 0: Disabled, 1: Enabled. When enabled it indicates control words has been enabled.
10 Reserved -
I Internal software limit active |0: Software limit position is not reached. 1: Sotware limit position is reached
12 Whether to follow target torque | 0: Target torque is not followed, 1: Target torque has been followed.
13 CST mode reserved -
14 ~ 15 Customized - g'j
(23
)
c
I 5.13.3 Related Dictionary Objects in Cyclic Synchronous Torque Mode §
o
Table 5-77 Related Dictionary Objects in Cyclic Synchronous Torque Mode Sh
Index Subindex Name Access Data type Default value @
603Fh Error code ro unsigned16 0 g
6040h Control word rw unsigned16 0
6041h Status word ro unsigned16 0
6060h Control mode rw integer8 0
6061h Control mode display ro integer8 0
606Ch User actual velocity feedback ro integer32 0
6071h Target torque rw integer16 0
6074h User demand torque ro integer16 0
6077h Actual torque feedback ro integer16 0
070N 0Th Software position limit: min position limit rw integer32 -2147483648
02h Software position limit: max position limit rw integer32 2147483647
607Eh Reference polarity rw unsigned8 0
607Fh Max profile velocity w unsigned32 2147483647
6087h Torque ramp time rw unsigned32 0

I 5.13.4 Simple Tutorial for Cyclic Synchronous Position Mode
1. Set parameter in servo drive

Table 5-78 Servo Drive Parameter for Cyclic Synchronous Torque Mode

Parameter Set value Description
Pn002.2 1 Take absolute encoder as incremental. No need to change the parameter in absolute system.
PRO0B.2 ] Change the power supply to single-phase. If using three-phase power supply, then no need
to change the parameter.
Pn50A.3 8 Positive position limit, assigned as appropriate for actual use.
Pn50B.0 8 Negative position limit, assigned as appropriate for actual use.

2. The host controller connects to servo drive and set the communcication parameter(communication of synchronous cy-
cle time, axis parameter, etc.)

3. Run the host controller

Table 5-79 Cyclic Synchronous Torque Mode Startup and Operation

Parameter Set value

60600008h

Description

Control mode 10(In hexadecimal is A)
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60710010h
607F0020h

Demand torque/velocity

Set by reference MC_TorqueControl from PLC

60400010h

Control word

Enable

Any number = 6 = 7 = 15/MC_Power

Alarm clear

Any number — 128(Enable on rising edge)

Axis error reset

Set by host controller, or by reference MC_Reset from PLC

Cyclic synchronous time

Set by host controller(DC-SYn-chro)

607F0020h

Max profile velocity

-2147483648~2147483647

I 5.13.5 Torque Reference Filter

A function to smooth the torque reference by applying a primary deley filter to the torque reference input.

Note: It is normally not necessary to change this parameter. If the setting is too high, the response to the speed reference may be

slowed down

Table 5-80 Parameters for Torque command filter

T-REF Filter Time Constant

Position Speed Toruge

When Enabled

Classification

Pn415

Setting range

Setting unit

Default setting

0-65535

0.0Tms

0

Immediately

Setup

| 5.13.6 Interna

| Torque Limit

The internal torque limit is a limiting method that limits the maximum output torque.

The setting unit is the motor rated torque percentage.

If the value is too low, it will cause insufficient torque during acceleration and deceleration.

Table 5-81 Internal Torque Limit Parameter Setting
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Forward torque limit |Position Speed Toruqel When Enabled | Classification
Pn752 Setting range Setting unit Default setting
Immediately Setup
0-65535 0.1% 8000
Reverse torque limit | Position Speed Toruqel When Enabled | Classification
Pn753 Setting range Setting unit Default setting
Immediately Setup
0-65535 0.1% 8000
The torque waveform is as follows:
Without Internal Torque Limits With Internal Torque Limits
Maximum torque
N A | imited torque
* * Speed
o Speed

| AN

~V

~Y

Pn753

_
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5.14 Black Box

I 5.14.1 Black Box Function Configuration

The black box function can capture the data at the moment of a fault occurrence or under specified conditions and au-
tomatically save it. It can be read and uploaded through the background so that users can analyze and handle the causes of
problems. The black box function of the Y7S series is not enabled by default.

Table 5-82 Parameter Setting Table of Pné40 (Black Box Function Configuration)

When Enabled | Classification

Black Box Function Configuration

Default setting
0011

Pn640 Setting range Setting unit

0000 ~ FFFF -

Immediately Setup

Note: When Bit0 = 0: The black box function is turned off.
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When Bit0 = 1: The black box function is turned on, and any alarm or warning is used as the trigger.

When Bit0 = 3: The black box function is turned off, and the alarm set in PN641 is used as the trigger.

Black Box Alarm Data Latching Function

Table 5-83 Parameter Setting Table of Pné40=n. OO X O (Black Box Function Configuration)

Parameter Meaning When Enabled | Classification

n.O0ood

Pn640.1 Latch the data of the ten times before the alarm

(Black box function

(Default setting)
no1gd
ndoz20

After restart

o Setup
Latch the data of five times before and after the alarm

configuration)

Latch the data of the ten times after the alarm

Note: After an alarm, it is necessary to connect to the host computer to read the black box data.

I 5.14.2 Black Box Latching Alarm Code Setting

Table 5-84 Parameter Setting Table of Pné41 (Black Box Latching Alarm Code Setting)

Black Box Latching Alarm Code Setting

When Enabled

Classification

Pné41

Setting range

Setting unit

Default setting

0000 ~ FFFF

0000

After restart

Setup

Example of the Use of Black Box Latching Alarm Code:

Set the corresponding alarm code. If it is A.C?0, write C90 into PN641; if it is F10, write F10 into PN641.

5.15 Write parameters to EEPROM

Table 5-85 Parameter Setting Table of Pn790=n.X OO O ( Writing parameters to EEPROM Switch)

Parameter

Meaning

When Enabled

Classification

Pn790.3

(Writing parameters
to EEPROM switch)

n.ooono
(Default setting)

Write parameters to EEPROM (excluding Group 60)

After restart

n o100

Do not write all parameters

n o220

Write all parameters to EEPROM

Setup

When Pn790.3 = 0, the commonly used parameters except for the group with the address of 6000H can be written into the
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device (writing parameters of group 6000 is invalid).
When Pn790.3 = 1, writing all parameters into the device is invalid.

When Pn790.3 = 2, all parameters can be written into the device.
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6.1 Absolute Encoder

With a system that uses an absolute encoder, the host controller can monitor the current position.
Therefore, it is not necessary to perform an origin return operation when the power supply to the system is turned ON.

To save the position data of the absolute encoder, a battery unit is required. Install the battery on the encoder cable with
the battery unit. When not using an encoder cable with a battery unit, install a battery in the host controller

Prohibition: Do not install batteries on both sides of the host controller and the battery unit (if installed on both sides at
the same time, a short circuit will be formed between the batteries, which is very dangerous).

When using an absolute encoder, set Pn002.2=0 (Default setting).

Table 6-1 Absolute Encoder Parameter Setting

Parameter Meaning When Enabled | Classification
n.oood Use the absolute encoder normally.
Pn002 n. 0100 After restart Setup
Use an absolute encoder as an incremental encoder .
(Default setting)

>
©
joi
I 6.1.1 Absolute Data Request (SEN_ON command) g
(=)
When outputting absolute value data from the servo unit, it is necessary to input the sensor ON (SEN_ON) command. The 8
sensor ON (SEN_ON) command operates at the following timing. o
=
o
Table 6-2 Absolute Data Input g‘.
=
Type Name Connector Meaning Remarks
Does not request the absolute date from the
OFF (L level)
Input SEN CN1-41 servo unit
ON (H level) Requests the absolute data from the servo unit
Contronl power ON
supply” OFF L
Main circuit | ON
power supply OFF ! | *\
signal i | )
i | Not alarm L
/S-RD signal | ! i J
i i [ |
| OFF | | ON /|
/S-0l signal : i | ’_I
OFF | ON /
Motor power ! | /
status i | Power not supplied Power supplied / / |
PR | /
signa | OFF | ON i |||' lll |
. | | i . . | [ |
signal :Undeﬁnedi ! | i Rotation ! ! 1revolution position [%/| Incremental I |_
i i i ! data | ! (incremental pulse) |/| pulse | |
i ! | l ; - | | |
signal lUndeﬁned: ! ‘ ! I revolution position M Incremental ‘ | |
i ! : . i I (incremental pulse) : pulse '\\
Signal iUndeﬁnedi i | : l l i Rotation data+1 \\ L
T : : 1 i i i myevolution positior)
| : . 190ms! Approx. | ! i
| i 50ms: typ- | 50ms Lo T2 |
Max.5s ' I ' - '

Figure 6-1 Absolute Data Output from Servo Unit Timing Chart
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Note: When the control power supply is OFF, please input the sensor OFF (SEN_OFF) command

I 6.1.2 Battery Replacement

If the battery voltage drops to approximately 3.0 V or less, an A.830 alarm (Encoder Battery Alarm) or an A.930 warning
(Absolute Encoder Battery Error) will be displayed. When the above alarm or warning appears, please follow the steps below to
replace the battery.

Whether to display an A.830 alarm or a A.930 warning is determined by the setting of Pn008,

Table 6-3 Alarm Display Parameter Setting

Parameter Meaning When Enabled | Classification

n. oo
] Output alarm (A.830) for low battery voltage.
Pn008 (Default setting) After restart Setup

n.OOO1 Output warning (A.930) for low battery voltage.

- When Pn008.0=0 is set

The ALM signal is output for up to five seconds when the control power supply is turned ON, and then the battery volt- °
age is monitored for four seconds. No alarm will be displayed even if the battery voltage drops below the specified value after §
these four seconds. 5

Q
(=
- When Pn008.0=1 is set g'
The ALM signal is output for up to five seconds when the control power supply is turned ON, and then the battery voltage a
>
is monitored continuously. Q
s
ON =]
Control power OFF
supply
ALM I
Alarm staus [ Normal staus
I Max.5s yAS T
- > >~
I
Alarm display i | BatterYt"O.'tage
at Pn008.0=0 | P\ Tenenng
I I
I I
Alarm display I |/Battery voltage
at Pn008.0=1 monitoring

Figure 6-2 Alarm Display Timing Chart
Battery replacement procedure when using an encoder cable with a battery unit

(1) Only turn on the control power supply of the servo unit.

(2) Open the cover of the battery unit.
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(3) Remove the old battery and mount a new battery.

(4) Close the cover of battery unit.

(5) Turn OFF the power supply to the servo drive to clear the A.830 alarm(Encoder Battery Alarm)
(6) Turn on the power supply to servo unit again

(7) Make sure that the alarm has been cleared and that the servo unit operates normally.

Note: If you remove the Battery or disconnect the encoder cable while the control power supply to the servo unit is OFF, the
absolute encoder data will be lost.

I 6.1.3 Sequence for Reading and Outputting Position Data from Absolute Encoder

The sequence from reading and outputting position data from absolute encoder to the host controller from the servo unit
is described below.
1) Overview of Absolute Data

As shown in the figure below, the serial data and pulses from the absolute encoder output by the servo unit are output
from "PAO, PBO, PCO".

Host controller Servo unit
SEN
Serial
PAO P data
Diving < Serial data[% ENC
ivi
4@ circuit |« i
(Pn212) Pul
‘PCO < ulses

Figure 6-3 Absolute Data Output from Servo Unit Conceptual Diagram
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Table 6-4 Signal Output

Signal Status Signal Contents
First signal Rotary serial data Initial incremental pulses
PRO During normal operation Incremental pulses
First signal Rotary serial data Initial incremental pulses
PEO During normal operation Incremental pulses
PCO Always Origin pulse

C Phase output specifications:

The pulse amplitude of phase C (origin pulse) changes with encoder divided pulses (Pn212), which is the same as the am-
plitude of phase A. The output time is one of the following modes.

- Synchronize with A Phase Rising Edge
- Synchronize with A Phase Falling Edge
- Synchronize with B Phase Rising Edge
- Synchronize with B Phase Falling Edge

Note: When the host controller is used to process the outputting and reading of the absolute encoder data, do not reset the count
through the PCO signal output.

2) Sequence of Reading and Outputting Position Data form Absolute Encoder
@ Output sensor ON(SENS_ON) command from the host controller

@ After 100ms, it enters the status for receiving the rotary serial data, and the reversible counter used for incremental
pulse counting is cleared.

® Receive 8 -character rotary serial data.

@ After reading the last rotary serial data for about 400ms, it enters the normal incremental action status.

SEN signal |
| Initial incrclamental pulse Incremental pulse
PAO OFF  Not defined | | T > 7
! | Phase A | Phase A
PBO Not defined | D> 4 7

]

1

| PhaseB | PhaseB

: Initial incrdmental pulsel Incremental pulse
I

1
T
I
I
| Approx.15ms | Max 400ms |
I

50ms N-‘—N(—FHK—PI
> < 1~3ms :

' |

' |

60ms or more
90mstyp

Figure 6-4 Sequence of Reading and Outputting of the Position Data from Absolute Encoder Timing Chart

< Notes >
Regardless of Pn000.0 setting value, when the divided pulse receives the forward rotation command, B-phase lead.

Multiturn data: Indicates the position at which the motor shaft has rotated several times from the reference position (the
value of basic setting (initialization)) .

Initial incremental pulse: Same as the usual incremental pulse, it sends an absolute initial incremental pulse. That is the
pulse from the origin position of the motor shaft to the current motor shaft position, which is output after divided by the divid-
er inside the servo unit output
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The pulse output speed varies according to the setting value of the encoder divided pulse(Pn212). It can be calculated by
the following formula.

Table 6-5 Initial Incremental Pulse Output Speed Calculation Formula

Setting Range of Number of Encoder Output Pulses Initial Incremental Pulse Output Speed Calculation Formula
16-1073741824 (680xPn212)/16383
Reference position (origin) Current position

-1 0 V +1 +2I Y +3
|
|

+1 |

T
|
!
|
| PE Po
|
T
|

Machine coordinate

0 +2

Value of multiturn

MxR

V_Y

A 4

Pm

I
I
I
I
|
I
I
»l
>

Ps

Y

Figure 6-5 Position Data from Absolute Encoder PM Output Method
The current position PM in the machine coordinate system is calculated as follows:

PE =M xR+ Po >
o
Ps=Ms xR+ Pg =
o
=
Py = P = Ps o
=]
Table 6-6 Formula Symbol Definition L
=]
Symbol Meaning 3
o
Pe Position data for the current position of the absolute encoder =)
M Current position of the multiturn data of the absolute encoder
Po Initial incremental pulse
P The initial incremental pulse number read at the basic setting .
Pu The current value required in the user's system .
R Number of encoder pulses per revolution (Setting of Pn212 ).

Note: In reverse mode (Pn000.0=1), the formula is as follows:
P.=-MxR+P,
Ps=Mg xR + P

Py =Pe-Ps

3) Rotational serial data specification and initial incremental pulse rotary serial data specification
Rotation serial data output from PAQO.

Table 6-7 Multiturn Data Specification and Initial Incremental Pulse Multiturn Data Specifications

Data Transmission Method Start-stop Synchronization (ASYNC)
Baud rate 9600bps
Start bits 1 bit
Stop bits 1 bit
Parity even
Character code ASCII, 7 bits
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“Q"m 9"
P 5 digits multiturn date
+0or - | ::CR;:

Data Format 00000 101%{
Stopping position
Starting position Date Even cheglging P

1. The zero rotation range is any one of "P+00000 " (CR) or "P-00000" (CR).
2. The range of multiturn is "+32768 " . If it exceeds this range, the data will become "-32768 " when "+32768 " is
set, and will become "+32768 " when "-32768 " is set. When changing the upper limit of the number of rotations,

(8 characters)

it will be changed within the setting range in "Setting the upper limit of the number of rotations".

The initial incremental pulse is the same as the usual incremental pulse, and the initial incremental pulse is output after di-
vided by the divider inside the servo unit.
4) Alarm content transmission

When the absolute encoder is used, the alarm content detected by the servo unit can be transmitted to the host device
through PAO output in the form of serial data when the SEN signal changes from H level to L level,

Note : The SEN signal is not received during servo ON, and the output example of the alarm content is as follows.

Table 6-8 Alarm Transmission

High level
EN Signal
SEN Signa Low level
PAO Output _I_Lrl‘l_l
Incremental pulses Serial data

I 6.1.4 Initialization of Absolute Encoder(When Alarming)

DANGER /\

- The multiturn data will be reset to a value between -2 and +2 rotations when the absolute encoder is reset. The reference position of the
machine system will change. Adjust the reference position in the host controller to the position that results from resetting the absolute encod-

er.
- If the machine is started without adjusting the position in the host controller, unexpected operation may cause personal injury or damage to

the machine.

In the following cases, reset the abosulte encoder.
- When starting the system for the first time.

- When Encoder Backup Alarm (A.810) occurs .

- When Encoder Checksum alarm (A.820) occurs .
- When you want to reset the multiturn data in the absolute encoder.

Perform basic reset through Fn008.

Initial setting steps:

(1) Press on the panel @ key to select the Utility function Fn000, and the panel displays " "
(2) Press the @) or (V) key , the panel displays "

(3) Press the key (S) for about 1 second, the panel displays " [PLCL
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(4) Press the key @ until the bread shows " [ PLELS | " (If you press wrong key operation in the process, the panel will dis-
play " " flashing for about 1 second, and then returns to the Utility function modeThen please restart the operation
from the beginning )

(5) Press @ key to start resetting the absolute encoder. After the resetting is completed, the panel will display " "
flashing for about 1 second .

(6) Return and the panel displays "

(7) To make the setting active, please turn on the power again.

6.2  Position comparison output function

I 6.2.1 Function Description

The position comparison function is to use the instantaneous position data to compare with the value stored in the data
group in advance. When the comparison condition is satisfied, it will immediately output a DO signal with an adjustable pulse

width for subsequent motion control.

Position comparison function: It can be selected to enable DO terminal output at high/low level. When enabled at high lev- ;;
el, it is enabled when the corresponding DO terminal is connected to the common terminal, and it is disabled when it is discon- E
nected from the common terminal; when enabled at low level, it is disabled when the corresponding DO terminal is connected é'
to the common terminal, and enabled when it is disconnected. There are a total of 4 DO outputs on the Y7S. §'
Table 6-9 Function Description %-I
Operating Conditions of the Position Comparison Output Function %’
Control mode All control modes >

Other The elements besides the control parameters are properly set, and the motor is operating normally

I 6.2.2 Related Objects

Table 6-10 Description Table of Related Objects

Parameter Name Unit Description
0: OFF (default setting);
Pné10 Position comparison output function — 1: positive comparison;
2: negative comparison;
3: Two-way comparison;
Pné611 first set position — -1073741824—1073741823
Pné613 second set position — -1073741824—1073741823
Pn615 third set position — -1073741824—1073741823
Pné617 4th set position — -1073741824—1073741823
Pn619 Effective time of first position output signal ms 0—65535
Pn61A Effective time of first position output signal ms 0—65535
Pn61B Effective time of first position output signal ms 0—65535
Pn61C Effective time of first position output signal ms 0—65535
0: Disabled (The signal is not output)
1: Output the signal from CN1-25! 26 output terminal
Pn513 BitO: First position output comparison — 2: Output the signal from CN1-27! 28 output terminal
3: Output the signal from CN1-29! 30 output terminal
4: Output the signal from CN1-37! 38 output terminal
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- Disabled (The signal is not output)

- Output the signal from CN1-25! 26 output terminal
Bit1: Second position output comparison — : Output the signal from CN1-27! 28 output terminal
- Output the signal from CN1-29! 30 output terminal

- Output the signal from CN1-37! 38 output terminal

- Disabled (The signal is not output)

- Output the signal from CN1-25! 26 output terminal
Bit2: The third position output comparison — - Output the signal from CN1-27! 28 output terminal
- Output the signal from CN1-29! 30 output terminal

- Output the signal from CN1-37! 38 output terminal

: Disabled (The signal is not output)
- Output the signal from CN1-25! 26 output terminal
Bit3: Fourth position output comparison — - Output the signal from CN1-27! 28 output terminal

- Output the signal from CN1-29! 30 output terminal

A W N =2 O WN 2 O WON - O

- Output the signal from CN1-37! 38 output terminal

|6.2.3 Function Running

1) Function Principle

Position comparison COMPARE is to use the instantaneous position data fed back by the servo to compare with the value
stored in the target position array in advance. When the comparison condition is satisfied, it will immediately output a DO pulse
signal (Number of DO and the pulse width can be configured) , used for the follow-up motion control. Since the comparison is
done inside the FPGA, no software data communication delay, and accurate comparison can also be done for high-speed mo-

uoidun4 uonediddy «

tion axes.

Position comparison output function: When the value 0 of the position comparison output function Pné10 changes to
1/2/3, the comparison starts. When Pn610 becomes 0, the comparison ends immediately, and the current comparison status is
cleared.

Position comparison output width: When the position comparison condition is satisfied, output DO active level signal, the
width of the active level signal can be set through Pn 619/Pn 61A/Pn61B/Pné1C. Setting range: 0 -65535 x 0.125 ms.

Target position comparison point: There are 4 target position comparison points in total, and the target position compari-
son value needs to be set to the Pné611/Pné613/Pné15/Pné17 target parameters in advance.

2) Functional Operation
Positon

Actual positon

Comparison point 1 ==

Comparison point 2 =

Time

Positon comparison L

output

Pluse width of Pluse width of
positive comparison  negetive comparison

Figure 6-6 Operation Chart
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When Pné10 is set to 1-positive comparison output, when the axis passes the target position comparison point and the
position relationship changes from low to high, DO outputs position comparison signal.

When Pné10 is set to 2- reverse comparison output, when the axis passes the target position comparison point and the
position relationship changes from low to high, DO outputs position comparison signal.

When Pné10 is set as 3- two-way comparison output, the signal output is independent of passing direction of the axis.
When the target position comparison point is passed and the position relationship changes, DO outputs a position comparison
signal.

I 6.2.4 High-Speed Position Comparison Output Function (Fly-by Shooting)

High-speed Position Comparison Function: The polarity effectiveness or inversion of the high-speed DO terminal output
can be selected.

When the effective polarity is selected, the corresponding high-speed DO terminal is effective when it is connected to the
common terminal, and ineffective when it is disconnected from the common terminal.

When the polarity inversion is selected, the corresponding high-speed DO terminal is ineffective when it is connected to
the common terminal, and effective when it is disconnected from the common terminal.

There are a total of 2 high-speed DO outputs for Y7S. The high-speed position comparison-current position feedback can
be monitored through Un043.

High-speed Position Comparison Output Function: The comparison starts when bit 15 of Pné80 of the position compar-
ison output function is 1. When bit 15 of Pné680 becomes 0, the comparison ends immediately, and the current comparison
state is cleared.

High-speed Position Comparison Output Width: When the position comparison condition is met, a valid DO output level
signal is generated. The width of the valid level signal can be set within the range of Pné82: 0 - 65535x0.1ms.

Target Position Comparison Points: There are a total of 8 target position comparison points. The target position comparison
values need to be updated in advance to the target parameters of Pn683/Pn685/Pn687/Pn68%9/Pné68B/Pné8D/ Pné8F/Pné91.

Position Comparison Configuration: Whether DOO and DO1 are output, whether they are effective when crossing positively
or negatively, and whether the position comparison of this point is turned on; A total of 8 target point configurations need to
be set through né94/Pn695/Pn696/Pné97/Pn698/Pné99/PnéoA.

Table 6-11 Instruction Table of Related Objects for High-speed Position Comparison Output

Parameter Name Unit Description

Bit1: Feedback position source
0 - First encoder
1 - Second encoder

) . ) ) Bit7: DOO output polarity
High-speed position comparison function
Pné80 ) . — 0 - Unchanged, 1 - Inverted
configuration _

Bit8: DO1 output polarity

0 - Unchanged, 1 - Inverted
Bit15: Enable control
0 - Disabled, 1 - Enabled

Pné81 Output delay compensation Us -12-12
Pné82 Output pulse width 0.1ms  |0-65535
Pn683 Position comparison 0 — -2147483648-2147483647
Pn685 Position comparison 1 — -2147483648-2147483647
Pné87 Position comparison 2 — -2147483648-2147483647

Pné89 Position comparison 3 — -2147483648-2147483647
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Pné68B Position comparison 4 — -2147483648-2147483647
Pn68D Position comparison 5 — -2147483648-2147483647
Pné68F Position comparison 6 — -2147483648-2147483647
Pn691 Position comparison 7 — -2147483648-2147483647
Bit0: DO1 output
0: No output
1: Output from terminals CN1-27 and CN1-28
Bit1: D02 output
0: No output
1: Output from terminals CN1-37 and CN1-38
Bit2: Reverse crossing
0: Invalid
Pn693 Configuration of position comparison 0 — 1 Valid
Bit3: Forward crossing
0: Invalid
1: Valid
Bit4: Output mode
0: Pulse mode ).>
1: Reserved g
Bit7: Comparison switch Q'
0: Off §'
1:0n I
Pn694 Configuration of position comparison 1 — The same as the configuration of Position Comparison 0 a
Pné95 Configuration of position comparison 2 — The same as the configuration of Position Comparison 0 §
Pn696 Configuration of position comparison 3 — The same as the configuration of Position Comparison 0
Pn697 Configuration of position comparison 4 — The same as the configuration of Position Comparison 0
Pn698 Configuration of position comparison 5 — The same as the configuration of Position Comparison 0
Pné699 Configuration of position comparison 6 — The same as the configuration of Position Comparison 0
Pn69A Configuration of position comparison 7 — The same as the configuration of Position Comparison 0
0: 24bits
1: 23bits
2: 22bits
3: 21bits
4: 20bits
Pné69B Position comparison resolution — 5. 19bits
6: 18bits
7: 17bits
Currently, it is only valid for HCFA and YAS encoders.
When setting the resolution of a 23-bit motor, it should
be set to be less than or equal to 23 bits
Pné9C Origin offset — -2147483648-2147483647
Taking the current position as the origin 0: Invalid
Pné9E Not saved when powered-off B 1: Valid [when triggered by the rising edge]
Note:

1. Crossing Direction:
The effective output direction when the current feedback position crosses the comparison point. The increasing feedback position
is the positive direction, and the decreasing feedback position is the reverse direction. When the set position comparison point is

crossed, an output signal will be generated.

2. Output Signal:
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Each position comparison point can be configured to output from two high-speed output ports simultaneously or from a single port.
The pulse width of the output can be set through the pulse width setting. The usage priority of the high-speed position comparison
output for the high-speed output ports [27, 28] [37, 38] is higher than that of the output DO attribute mapping.

3. Output Delay Compensation:

It provides a compensation effect for the advance or delay of the actual generation time of the output signal compared with the
position of the actual set comparison point.

When it is desired that the output signal is earlier than the actual set position comparison point, set the output delay compensation
to a certain positive compensation value.

When it is desired that the output signal lags behind the actual set position comparison point, set the output delay compensation to
a certain negative compensation value.

4, Position Comparison Value Resolution:

The resolution of the current feedback position under position comparison. Currently, it is only effective for HCFA and YAS encoders.

When the position comparison configuration is set to make the forward crossing valid, when the axis passes through the
target position comparison point and the magnitude relationship changes from smaller to larger, the high-speed DO outputs
the position comparison signal.

When the position comparison configuration is set to make the reverse crossing valid, when the axis passes through the
target position comparison point and the magnitude relationship changes from larger to smaller, the high-speed DO outputs
the position comparison signal.

When the position comparison configuration is set to (forward crossing, reverse crossing) for bidirectional comparison
output, regardless of the passing direction of the axis, when the axis passes through the target position comparison point and
the magnitude relationship changes, the high-speed DO outputs the position comparison signal.

6.3 Gravity Compensation

When the Servo motor is used with a vertical axis, gravity compensation prevents the moving part from falling due to the
machine’s own weight when the brake is released.

Servo motor
— Brake

When the brake is released,

the gravity compensation torque
prevents the moving part from
moving due to gravity.

Moving part of machine

Figure 6-7 Operating Diagram
A timing chart for when the moving part is raised then lowered is provided below.

For details of the brake operating time, please refer to the following chart.
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/S-ON (Servo ON) signal OFF ON OFF

Power not Power not
lied P li supplied
Motor power status supplie ower supplied pp
ON
/BK (Brake) signal - N OFF
Brake L Brake
applied N applied
Brake contact section I Brake released I
0

Position/speed command

Motor speed

Torque command 0 / L/

Gravity compensation torque (Pn476)

Figure 6-8 Brake Application Timing Chart

I 6.3.1 Required Parameters Setting
To use the gravity compensation function, the following parameters are required

Table 6-11 Parameter Setting

Parameter Description When Enabled
PN 609.bit5=0 Disable gravity compensation.
After restart
PN 609.bit5=1 Enable gravity compensation.
o Setting range Setting unit Default setting When Enabled
n
-1000 ~ 1000 0.1% 0 Immediately

I 6.3.2 Operating Procedure for Gravity Compensation
The operating procedure of the gravity compensation function are as follows.
1. Set Pn609.1 = 2 (Enable gravity compensation).
2. To enable changes to the settings, turn the power of the servo unit OFF and ON again.

3. Use the Y7 host controller software HCServoWorksY7 to find the torque command value when the motor is stopped
with the servo ON

4. Set the torque command value found in step 3 in Pn476 (Gravity Compensation Torque).

5. Turn servo ON/servo OFF several times, and fine-tune Pn476, so that the moving part of machine does not fall.
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I 6.3.3 Operation Steps of the Automatic Update Gravity Compensation Function

The operation steps of the automatic update gravity compensation function are as follows.

Parameter Function When Enabled
PN 609.bit5=0 Do not use the gravity compensation function.
PN 609.bit5=1 Use the gravity compensation function. After restart
PN631.0=0 Do not update automatically.
PN631.0=1 Update automatically, and the data will not be stored when the power is off. Immediately
PNé631.0=2 Update automatically, and the data will be stored when the power is off.
e Setting range Setting unit Default setting When Enabled
-1000 ~ 1000 0.1% 0 Immediately

1. Set PN609 = H0020;

When Bit5 = 0, the gravity compensation function is turned off.

When Bit5 = 1, the gravity compensation function is turned on.

Then set PN476 (Gravity compensation value: -1000 - 1000).

2. Set PN631.0 = 0: Do not automatically update PN476 (the default value is 0).

3. Set PN631.0 = 1: Automatically update. When power is on, automatically update the gravity compensation value of
PN476, and when power is off, it will be re-initialized to the set value.

4. Set PN630.0 = 2: Automatically update. When power is on, automatically update the gravity compensation value of
PN476, and store the value when power is off.

6.4 Forced DO Function

I 6.4.1 Function Description

There’s two offline DO default options for EtherCAT forced DO state in non-OP state (including offline).

1. Offline holding state: The servo is switched to non-OP state and the DO is forced to maintain the state before discon-

nection.
2. Initialization state: When the servo is in non-OP state, disable the DO.
When the network is switched to OP, the forced DO is jointly determined by 60FE.0Th/60FE.02h.

Select the forced DO function by bit. Select DO bit by bit as EtherCAT forced DO, which supprots part of DO is local func-
tion, and part of is EtherCAT forced output function. Y7S has 4 forced DO outputs, which can be monitored through the panel
Un006, and DO status can also be monitored through the monitoring panel of the host computer.
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I 6.4.2 Related Objects

Parameter . Setting .
Name Setting range . Default setting When enabled
No. unit
0000H ~
ECAT forced DO — 0000H After restart
4444H

Bit 3 Bit 2Bit 1Bit 0

n.] 0

|—> Forced DO 0
0 Disbaled(Not using the above signal outputs)
1 The signals are output from the CN1-25 and 26 output terminals.
2 The signals are output from the CN1-27 and 28 output terminals.
3 The signals are output from the CN1-29 and 30 output terminals.
4 The signals are output from the CN1-37 and 38 output terminals.
—>
Pn517 Forced DO 01
0 Disabled(Not using the above signal outputs) .
1 The signals are output from the CN1-25 and 26 output terminals. -°>
el
2 The signals are output from the CN1-27 and 28 output terminals. 5
3 The signals are output from the CN1-29 and 30 output terminals. %‘.
4 The signals are output from the CN1-37 and 38 output terminals. 3
g
=]
o
—> Forced DOO 2 g.
Same as above >
—> Forced DO03
Same as above
ECAT forced DO
0~1 — 0 After restart —
status
Pn791.0
0 Offline holding state
1 Initialization state

I 6.4.3 nstructions

1. Set the bit of Pn517 to select the corresponding DO.
2. Set bit0 of Pn791 to enable the forced DO output after disconnection,

3. Configure 60FE.0Th/60FE.02h as RPDO and operate bitO~bit3(Set bit0 to 1 as DOO output, Set bit 2 to 1 as DO2 output,
set bit3 to 1 as DO3 output) to control DO

6.5 Software Position Limit Function

| 6.5.1 Function Description

In the traditional way, the limit position can only be given by an external signal, by connecting the external sensor signal to
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the CN1 interface of the servo drive.

Table 6-13 Comparison of Advantages and Disadvantages of Hardware Limit and Software Limit

Traditional Hardware limit Software limit

1 CanAbe only limited tofinear motion, single-turn rotary 1 Can be used not only in linear motion but also in rotary mode
motion

5 Requires external equipment to install mechanical limit ) No hardware wiring is required to prevent the poor contact of
switches the line from causing misoperation

3 Unable to judge mechanical slippage abnormality Internal position comparison to prevent movement caused by
When power off, unable to judge or alarm after 3 mechanical slippage

i machine moves out of the limit abnormal

The software limit function refers to the comparison between the internal position feedback of the drive and the set limit
value, and when the limit value is exceeded, a warning will be issued immediately and the shutdown operation will be executed.
This function is available in both absolute position mode and incremental position mode.

I 6.5.2 Related Objects

Table 6-14 Related Objects Parameters §
Name Unit Value range Default setting When enabled g
Pn 476 Software limit switch — 0-1 0 After power off g
0:Disabled; 1:Enabled L
=]
Table 6-15 Software Limit Description g‘i
Object 607D;,: Software Limit >
Objects description Objects entry description
Item Value Item Value
Index 607Dy, Subindex 00,
Name Number of software limit subindex Access Rw
Data structure / PDO mapping type RxPDO
Data type Uint8 Data range 0~512
Operation mode ALL Default value 2
Objects description Objects entry description
Item Value Item Value
Index 607Dy, Subindex 01,
Name Min. Software position limit Access Rw
Data structure / PDO mapping type RxPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default value -2147483648

Software limit function:

Bit0 of Pn781 is software limit switch;

0: Disabled;

1: Enabled;

Software limit function is enabled after restart;

Set the min. Value of software absolute position limit. When set to -2147483648, indicates no min software limit in negative direction =
(607D-01h);

Objects description Objects entry description
Item Value Item Value
Index 607Dy, Subindex 02,
Name Max. Software position limit Access Rw

177



Data structure / PDO mapping type RxPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default value -2147483648

Software limit function:

Bit0 of Pn781 is software limit switch;

0: Disabled;

1: Enabled;

Software limit function is enabled after restart;

Set the max. Value of software absolute position limit. When set to 2147483648, indicates no max software limit in positive direction =

(607D-02h);

I 6.5.3 Instruction

The software limit function refers to the comparison between the internal position feedback and the set limit value, when
the limit value is exceeded, a warning will be issued immediately and shutdown will be executed. In the profile position mode,

cyclic synchronous position mode, when the target position setting value is out of the software limit value, bit11 of the status
word 06041 becomes TRUE and the drive runs with the limit value as the target position and prompts positive limit (.POT)/
negative limit(.NOT) warning, the drive stops according to the set overtravel stop mode. In other modes, when the position
feedback 6064 is out of the software limit value, the drive will prompt a limit warning in the corresponding direction, and stops
according to the set overtravel mode.

When 2781h=0, software limit function cannot be enabled.

When 2781h=1, software limit function is enabled after restart.
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(607D-01h) min. software absolute position limit;

(607D-01h) max. software absolute position limit;

Note: 1. Ensure 607D-01 < 607D-02, if 607D-01 > 607D-02 is set, .9B0 error (max. software position limit less than the min.) will
be prompted on drive.

2. Ensure the value of 607C (home offset) is in the range of max. software limit and min. software limit, otherwise .9B1 error(home
offset is out of the software limit) will be prompted on drive

6.6 Modulus Function

In absolute system, if Pn781.1=1, modulus mode is enabled. Meanwhile set the max. value of the modulus position of
Pn78A, then the count value of 6064 can only be counted from 0 to the set value. It is enabled after restart.

Table 6-16 Modulus Function Description

Name Unit Value range Default setting When enabled
Pn781.bit1 Modulus switch — 0-1 0 After power off
0:Disabled; 1:Enabled

Modules function max.
Pn78A — 0-2147483648 0 After restart

Position limit
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Position

Max.
value

Time

Figure6-9 6064 Waveform Diagram after Modulus Enabled

Instructions

1. When PN781.1 = 1, the modulo function is enabled. Consequently, the calculated value of 6064 can only be counted
within the range from 0 to one less than the upper limit of the modulo value.

2. Set PN002.2 = 0 to utilize an absolute encoder.

3. The upper limit value of the modulo function for PN78A ranges from 0 to 4294967296. This setting will come into effect
after power-off.

4. When PN790.3 = 2, all parameters should be written to the EEPROM. This measure is taken to prevent the position from
changing after powering off and then on again. Such a change might occur due to the loss of the value of 607C when homing
is carried out under the circumstance of multi-turn value overflow while the modulo function is in use.

6.7 Touch Probe Function

Touch Probe Function is for the servo drive records the position information and saves it to the designated register when
the servo driver changes according to the externally specified DI signal or the motor Z signal. Y7S servo drive supports 2 touch
probes. The falling edge of the Z signal is not currently supported.

The steps to use touch probe function are as follows:

1. Set the touch probe trigger DI signal: Y7S servo drive designates DI1, DI4 as the input DI of probe 1 and probe 2, and
the corresponding DI pins of probe 1 and 2 are 41 and 44 respectively;

2. Set the touch probe function(60B8h) code

The meaning of each bit of touch probe function (60B8h) and touch probe status word (60B9h) is shown in Table 6-17:

Table 6-17 Touch Probe Function Code

Bit Touch probe function(60B8h) Touch probe stauts word(60B%h)
Enable touch probe 1 Enabled touch probe 1
0 0: Disabled 0: Disabled
1: Enabled 1: Enabled
Touch probe 1 trigger mode Touch Probe 1 rising edge latch
1 0: Trigger for once(60B8h need to set to) 0: Rising edge latch of touch probe 1 not implemented
1: Continous triggering 1: Rising edge latch of touch probe 1 is implemented
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Touch probe 1 trigger signal selection
2 0: Triggered by Dl4
1: Triggered by Z signal

Touch Probe 1 falling edge latch
0: Falling edge latch not implemented

1: Falling edge latch is implemented

3 Reserved Reserved
Touch Probe 1 rising edge latch
4 0: Disabled Reserved
1: Enabled
Touch Probe 1 falling edge latch
5 0: Disbaled Reserved
1: Enabled
Touch probe 1 trigger signal selection
6 Reserved 0: Triggered by DI 4
1: Triggered by Z signal
Touch Probe 1 Trigger DI Level Selection
7 Reserved 0: Dl4 is low level

1: Dl4 is high level

Enable Touch probe 2
8 0: Disabled
1: Enabled

Enable Touch probe 2
0: Disabled
1: Enabled

Touch probe 2 trigger mode

9 0: Trigger for once(60B8h need to set to)

1: Continous triggering

Touch Probe 2 rising edge latch
0: Rising edge latch of touch probe 2 not implemented
1: Rising edge latch of touch probe 2 is implemented

Touch probe 2 trigger signal selection
10 0: Triggered by DI5
1: Triggered by Z signal

Touch Probe 2 falling edge latch
0: Falling edge latch of touch probe 2 not implemented
1: Falling edge latch of touch probe 2 is implemented

11 Reserved Reserved
Touch Probe 2 rising edge latch
12 0: Disabled Reserved
1: Enabled
Touch Probe 2 falling edge latch
13 0: Disabled Reserved
1: Enabled
Touch probe 2 trigger signal selection
14 Reserved 0: Triggered by DI5
1: Triggered by Z signal
Touch Probe 2 Trigger DI Level Selection
15 Reserved 0: DI5 is low level

1: DI5 is high level
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For example, If you want to use the rising edge and falling edges of touch probe 1 and 2, Dl is triggered for once, then set
60B8h=3131h (In decimal is 12593). When Dl4, DI5 signal rises, the value of 60BAh and 60BCh is updated, When Dl4, DI5 signal
falls, the value of 60BBh and 60BDh is updated.

Note: If you want to trigger again, you need to set 60B8h=0, 60B8h=3131h 3. The common object dictionary of the probe function is
shown in Table 6-18.

Note: If you want to trigger again, need to set 60B8h=0, 60B8h=3131h.

Touch probe function common object dictionary is shown as Table 6-18

Table 6-18 Related Touch Probe Function

Object dictionary Meaning
60B8h Touch probe function
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60B%h Touch probe status word

60BAh Touch probe 1 rising edge position feedback
60BBh Touch probe 1 falling edge position feedback
60BCh Touch probe 2 rising edge position feedback
60BDh Touch probe 2 falling edge position feedback

6.8  Safety Funtion

Safety circuit(STO)

To protect operator from injured by moving parts and lowering the risk of operating the machine, the servo unit is built in
with safety function. Especially in the case that the shield must be opened during the maintenance, the safety function is able

to prevent the machine from making dangerous movements.

I 6.8.1 Hard Wire Base Block (HWBB) Function

The hard wire base block function (hereinafter referred to as HWBB function) refers to the safety function of shutting off
the motor current through hard wire circuit.

The drive signals to the Power Module that controls the motor current are controlled by the circuits that are independently
connected to the two input signal channels to turn OFF the power module and shut OFF the motor current. Please refer to the

figure in the following.

24V power supply | Power supplyl

. [CN3] Servo drive Control circuit
Switeh /HWBB1+ |, Drive signal
— )N N |
| /HWBB1- |3 |:| Y A Y
| Rl Stopped i
" /HWBB2+| 6 ¢
AL |[/HWBB2-]5 Ij y 251K 4 Stopped _||—
— M [Power
ov module
L——
Servo
motor

Figure 6-10 Hard Wire Base Block Function

Note: Note: For safety function signal connections, the input signal is the 0-V common and the output signal is a source output. This
is opposite to other signals described in this manual. To avoid confusion, the ON and OFF status of signals for the safety function are
defined as follows:

ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.

OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal line.

1) Risk Assessment

Using the HWBB function, be sure to perform a risk assessment of the equipment to confirm that the safety level of the

standards is satisfied

Even if the HWBB function is effective, the following risks still exist, please be sure to consider the safety of the following

factors in the risk assessment.
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- The servo motor will move if an external force is applied to it (for example, gravity on a vertical axis). Implement mea-
sures to hold the servo motor, such as installing a separate mechanical brake.

- If a failure occurs such as a power module failure, the servo motor may move within an electric angle of 180. Check if
there’s a risk of danger.

The rotational angle or travel distance depends on the type of servo motor as follows.
Rotary servo motor: 1/6 rotation max (rotational angle calculated at the motor shaft).
Direct drive motor: 1/20 rotation max (rotational angle calculated at the motor shaft).
- The HWBB does not shut OFF the power to the servo unit or electrically isolate it. Implement measures to shut OFF the
power supply to the servo unit before you perform maintenance on it.
2) Hard Wire Base Block State (HWBB state)

The status of the servo unit when the hard wire base block function is running is as follows. When the /HWBB1 or /HWBB2
signal is OFF, the HWBB function of the servo unit will operate and the servo unit will enter the hard wire base block state
(hereinafter referred to as the HWBB state).

/HWBB1
/HWBB2
ON (Normal operation) OFF (motor current
shut-off request)

I

OFF |

/S-ON ON | |

I

|
I I
Servo unit staus Operating state>< BB state X HWBB State

Figure 6-11 Hard Wire Base Block State Timing Chart

3) Resetting the HWBB state
Normally, after the /S-ON signal is turned OFF and power is no longer supplied to the servo motor, the /HWBB1 and /

HWBB?2 signals will turn OFF and the servo unit will enter the HWBB state. If you turn ON the /HWBB1 and /HWBB?2 signals in
this state, the servo unit will enter a base block (BB) state and will be ready to acknowledge the /S-ON signal,

OFF (motor
current
/HWBB1 shut-off .
/HWBB2 request) ON (Normal operation)
|
: OFF
ON
/S-ON |
' |
‘ |
Operating state
Servo unit staus HwBB State>< BB state X p g

Figure 6-12 Hard Wire Base Block State Timing Chart
If the /HWBB1 and /HWBB2 signals are OFF and the /S-ON signal is input, the HWBB state will be maintained even after
the /HWBB1 and /HWBB2 signals are turned ON.

Turn OFF the /S-ON signal to place the servo unit in the BB state and then turn ON the /S-ON signal again.
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OFF (motor

current
/HWBB1
shut-off ON (Normal operation)
/HWBB2 request) p
ON OFF ON
/S-ON I I
| |
| |
Servo unit staus HWBB State X BB state X Operating state

Figure 6-13 Resetting from HWBB State Timing Chart

Note: 1. If the servo unit is placed in the BB state while the main circuit power supply is OFF, the HWBB state will be maintained until
the /S-ON (Servo ON) signal is turned OFF.

2. If the /S-ON (Servo ON) signal is set to be always active(Pn50A.1), you cannot reset the HWBB state. Do not set this value if you
are using the HWBB.

4) Detecting Errors in HWBB signal

If only the /HWBB1 or /HWBB2 signal is input, a safety function signal input timing error (A.Eb1) alarm will occur. This
makes it possible to detect failures, such as disconnection of an HWBB signal.

Note: The A.Eb1 alarm (Safety Function Signal Input Timing Error) is not a safety-related element. Keep this in mind when you
design the system.

5) Connection Example and Specifications of Input Signal (HWBB signal)

The input signal must be connected to the two input signal channels. The connection example and specifications of the

input signal (HWBB signal) are as follows:

Note: For safety function signal connections, the input signal is the 0-V common and the output signal is a source output. This is
opposite to other signals described in this manualTo avoid confusion, the ON and OFF status of signals for the safety function are
defined as follows:

ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.

OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal line.

Input signal (HWBB signal) connection example:

24V power supply
-1 Servo drive
Switch

— ~ /HWBB1+ |

IIEE =<4

Fuse | -
| /HWBB1 > |
\\L /HWBB2+ | 6

1, | HweB2- |:| glz 4g—> I:

=
ov

Figure 6-14 HWBB Input Signal Connection Example
Table 6-19 Input Signal (HWBB Signal) Specifications

Type Name Connector Meaning Remarks
CN3-4 ON(closed) HWBB function is not active (normal)
Input /HWBB1
CN3-3 OFF(open) HWBB function is active (requires to shut OFF the motor current)
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CN3-6 ON(closed) HWABB function is not active (normal)

/HWBB2

CN3-5 OFF(open) HWBB function is active (requires to shut OFF the motor current)

Table 6-20 Input Signal (HWBB Signal) Electrical Characteristics

Item Characteristic Remarks
Internal Resistance 4.7kQ -
Working Voltage Range +11V ~ +25V -
Maximum Delay Time 20ms The interval between /HWBB1 and /HWBB2 OFF and HWBB function starts

If an HWBB is requested by turning OFF the two HWBB input signal channels (/HWBB1 and /HWBB2), the power supply to
the servo motor will be turned OFF within 20 ms

|
| 20ms max. :
€ >
I [
//|_H|VV\\//BBBB; I OFF (motor current |
ON shut-off request) |
(Normal }
operation) I
|
Servo unit staus Normal operating status X HWBB State

Figure 6-15 Base Block Function Operation Timing Chart

Note: 1. The OFF status is not recognized if the OFF interval of the /HWBB1 or /HWBB2 signal is 0.5 ms or shorter

2. You can check the status of the input signals by using monitor displays. For details, refer to "Safety Input Signal Monitoring“.

6) When running through the Utility function
The HWBB function is also available when running through Utility functions.

However, under the following Utility functions, the /HWBB1 and /HWBB?2 signals are OFF. Even if the /HWBB1 and /HWBB2
signals are turned ON during the operation of the Utility functions, the operation will not work. Please exit utility function and
enter again to restart

- Jogging( Fn002)

- Origin search ( Fn003)

- Program jogging ( Fn004 )

- Advanced auto tuning ( Fn201)

- EasyFFT (Fn206)

- Adjustment of motor current detection signal offset ( FnOOE )

7) Servo Ready Output (/S-RDY) Signal

The /S-ON (Servo ON) signal will not be acknowledged in the HWBB state, so the servo ready output will turn OFF .

The Servo Ready Output Signal will turn ON if both the /HWBB1 and /HWBB2 signals are ON and the /S-ON signal is
turned OFF.

An example is provided below for when the main circuit power supply is ON and the SEN signal turns ON when there is no
servo alarm. (An absolute encoder is used in this example.)
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/HWBB1

/HWBB2 ON OFF (motor current ON
shut-off request) (Normal
(Normal !
. operation)
operation)
| |
|
ON OFF :
/S-ON . |
| |
| |
Servo unit staus  Operating statusX BB state X HWBB State
| |
OFF
ON ON
/S-RDY

Figure 6-16 Servo Ready Output (/S-RDY) Timing Chart
8) Brake Signal (/BK)

If the HWBB operates when the /HWBB1 or /HWBB2 signal is OFF, the /BK (Brake) signal will turn OFF . At that time, the set-
ting in Pn506 (Brake Reference - Servo OFF Delay Time) will be disabled. Therefore, the servo motor may be moved by external
force until the actual brake becomes effective after the /BK signal turns OFF.

Note: Since the brake signal output is not a safety function, please ensure that no danger will occur even if the brake signal fails in
the HWBB state when designing the system. In addition, please note that the brake of the servo motor is for fixing but not stopping
the motor.

9) Dynamic Brake

When activate dynamic brake through Selection of Stopping Method at Servo OFF ( Pn001.0 ), the dynamic brake will stop
the servo motor after the /HWBB1 or /HWBB?2 signal is OFF and the HWBB function is operating.

Note: 1. The dynamic brake is not a safety-related element. You must design the system so that a hazardous condition does not
occur even if the servo motor coasts to a stop in the HWBB state. Normally, we recommend that you use a sequence that returns to
the HWBB state after stopping for a reference.

2. If the application frequently uses the HWBB, stopping with the dynamic brake may result in the deterioration of elements in the
servo unit. To prevent internal elements from deteriorating, use a sequence in which the HWBB state is returned to after the servo
motor has come to a stop.

10) Setting of Position Deviation Clearing
A position deviation in the HWBB state is cleared according to the setting of Pn200.2(Clear Operation)

If you specify not clearing the position deviation during position control (Pn200.2=1), the position deviation will accumu-
late unless the position command from the host controller is canceled in the HWBB state. The following conditions may result.

- An A.d00 alarm (Position Deviation Overflow) may occur

- If you turn ON the servo after changing from HWBB state to BB state, the servo motor may move for the accumulated
position deviation.

Therefore, stop the position reference from the host controller while in the HWBB state. If you specify not clearing the
position deviation during position control(Pn.200.2=1), input the CLR signal during the HWBB or BB state to clear the position
deviation.

11) Servo Alarm Output Signal (ALM)

The servo alarm output signal (ALM) cannot be output in the HWBB state.
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I 6.8.2 External Device Monitoring (EDM1)

External device monitor (EDM1) is a function to monitor the failure in HWBB. Please connect as a feedback signal such as

to the safety unit.

Failure Detection Signal for EDM1 Signal:

EDM1 and /HWBB1 and /HWBB?2 signals is shown below.

The relationship between the EDM1, /HWBB1, and /HWBB?2 signals is shown below. Detection of failures in the EDM1 sig-
nal circuit can be achieved by using the status of the /HWBB1, /HWBB2, and EDM1 signals in the following table. A failure can
be detected by checking the failure status, e.g., when the power supply is turned ON.

Table 6-21 Four Status of EDM1

Signal Logic

/HWBB1 ON ON OFF OFF

/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

Note: The EDM1 signal is not a safety output. Use it only for monitoring for failures

1) Connection Example and Specifications of Output Signal (EDM1 signal)

The connection example output signal ( EDM1 signal) are shown below.

Note: For safety function signal connections, the input signal is the 0-V common and the output signal is a source output. This is
opposite to other signals described in this manual. To avoid confusion, the ON and OFF status of signals for the safety function are

defined as follows:
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ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.

OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal line.

2) Connection example of output signal (EDM1 signal):

The output signal (EDM1 signal) is a common emitter output, and the connection example is as follows:

Host device
Servo drive 24V power supply
CN3| 8|\, EDM1+
20
>
7\, EDM1- N
v £
> K_
9 oV

Figure 6-17 Common Emitter Output Signal (EDM1 Signal)
Table 6-22 Output Signal (EDM1 Signal) Specifications

Type Signal Connector Pin No. Status Meaning
CN3-8 ON(closed) /HWBB1 signal and /HWBB?2 signal operate normally.
Output EDM1 /HWBB1 signal or /HWBB2 signal is not activated,or neither
CN3-7 OFF(open)
the /HWBB1 signal nor the /HWBB2 signal operates.
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Table 6-23 Output Signal (EDM1 Signal) Electric Characteristics

Item Characteristic Remarks
Maximum Allowable Voltage DC30V —
Maximum Current DC50mA —
The Maximum Voltage Drop
1.0V It is the voltage between EDM1+ ~ EDM1- when the current is 20mA,
when the Signal is ON
Maximum Delay Time 20ms The time of changing from /HWBB1, /HWBB2 to EDM1

I 6.8.3 Validating Safety Functions

When you commission the system or perform maintenance or servo unit replacement, you must always perform the fol-
lowing validation test on the HWBB function after completing the wiring

+ When the /HWBB1 and /HWBB2 signals turn OFF, confirm that the panel operator or digital operator displays Hbb and
that the servo motor does not operate.

+ Monitor the ON/OFF status of the /HWBB1 and /HWBB?2 signals via Un015 .

« If the ON/OFF status of the signals do not coincide with the display, the following must be considered: an error in the
external device, disconnection of the external wiring, short-circuiting in the external wiring, or a failure in the servo unit. Find
the cause and correct the problem.

+ Confirm that the EDM1 signal is OFF while in normal operation by using the feedback circuit input display of the
connected device.

I 6.8.4 Safety Precautions When Using the Security Function

+ To confirm that the HWBB function satisfies the safety requirements of the system, you must conduct a risk assessment
of the system. Incorrect use of safety function may cause injury

+ The servo motor will move if there is an external force (e.g., gravity on a vertical axis) even when the HWBB function is
operating. Use a separate means, such as a mechanical brake, that satisfies the safety requirements.Incorrect use of the safety
function may cause injury

+ While the HWBB function is operating, the servo motor may move within an electric angle of 180° or less as a result of a
servo drive failure. Use the HWBB function for an application only after confirming that movement of the servo motor will not
result in a hazardous condition.Incorrect use of the safety function may cause injury

- Dynamic brake - The dynamic brake and the brake signal are not safety-related elements. You must design the system
so that servo drive failures will not cause a hazardous condition while the HWBB function is operating.Incorrect use of the
safety function may cause injury

- Connect devices that satisfy the safety standards for the signals for safety functions.Incorrect use of the safety function
may cause injury.

+ When using the HWBB function as an emergency stop function, please use an electrical mechanical part separately to
cut off the power to the motor. Incorrect use of the safety function may cause injury.

+ The HWBB function does not shut OFF the power to the servo drive or electrically isolate it. Implement measures to shut
OFF the power supply to the servo drive before you perform maintenance on itThere is a risk of electric shock

6.9 Soft Start

The soft start function takes a stepwise speed command input and applies the specified acceleration/deceleration rates to
convert it to a trapezoidal speed reference. Acceleration time and deceleration time can be set.
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Speed command

Motor speed / \

Figure 6-19 Soft Start Speed Command and Servo Motor Rate
Table 6-24 Soft Start Parameter Setting Table

Soft Start Acceleration Time | Speed | When Enabled | Classification
Pn305 Setting range Setting unit Default setting
Immediately Setup
0-10000 Tms 0
Soft Start Deceleration Time |Speed | When Enabled | Classification
Pn306 Setting range Setting unit Default setting
Immediately Setup
0-10000 Tms 0

1) When Pné1D.2 is set to 0:

Pn305: The time required for the servo motor to accelerate from a stopped state to the maximum motor speed.

Pn306: The time required for the servo motor to decelerate from the maximum motor speed to a stopped state.

The actual acceleration and deceleration time is calculated by the following formula.

Target speed

Actual acceleration time = x Soft start(Acceleration speed Pn305)

Maximum speed

Target speed

Actual deceleration time = x Soft start(Acceleration speed Pn306)

Maximum speed

Maximum speed

Target speed .

Actual
decelerat
on time

on time

Pn305 Pn305

Figure 6-20 Pn305, Pn306 command Acceleration/Deceleration time

2) When Pné1D.2 is set to 0:
Pn305: The time required for the motor to reach 1000rpm from the stopped state.

Pn306: The time required for the motor to stop from the 1000rpm state.

Actual acceleration time :% x Soft start(Acceleration speed Pn305)
Actual deceleration time =$ x Soft start(Acceleration speed Pn306)
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6.10 Smooth Function

Apply a filter to the pulse input command to make command smoother

Table 6-25 Pn216, Pn217 Filter Command Table

Position Reference Acceleration/Deceleration Time

When Enabled

Classification

Constant
Pn216 : - :
Setting range Setting unit Default setting Immediately after Set
etu
0-65535 0.Tms 0 the motor stops P
Position command moving average time | Position | When Enabled | Classification
Pn217 Setting range Setting unit Default setting Immediately after S
etu
0-10000 0.Tms 0 the motor stops P

Pn216 and Pn217 functions are as follows:

Table 6-26 Timing difference between Pn216 and Pn217

Acceleration and Deceleration Filter

Average Movement Filter

Command pulse

Command pulse frequency
frequency . Before filter
——— Before filter At fi
° er filter
100% |-- — After filter 100%
63.2%
(Isé.s%
>l le—>| Time Time
Pn217 Pn217
Command pulse )
frequency Pn217 Before filter

100%

/

After filter

\ﬁpnzw

Time

6.11

After the servo alarms, the delay disabling switch can be turned on by setting pné09.bit7 to 1. Then, the time can be set

via PN60D to delay the disabling.

Alarm Delay Disabling Function

Table 6-27 Parameters Table of Alarm Delay Disabling Function

Parameter Meaning When Enabled | Classification
Pn609.bit7 0
Turn off
(Alarm Delay (Default setting) After restart Setup
Disabling Switch) 1 Turn on
Table 6-28 Parameters Table of Pn60D Alarm Delay Disabling Count
Alarm Delay Disabling Count When Enabled | Classification
Pn60D Setting range Setting unit Default setting
After restart Setup
0-200 2ms 0
Steps:

1. Set PN609 = H0080.
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When Bit7 = 0, the delay disabling function is turned off.

When Bit7 = 1, the delay disabling function is turned on.

2. Set the disabling delay time in PN60D: The value ranges from 0 to 200, with the unit being 2 ms. Set it according to the

actual situation.

6.12 Encoder Temperature Alarm Function

The encoder temperature alarm function prevents the encoder from being damaged due to overheating. The alarm tem-

perature value can be set through PN7AO.

Table 6-29 Encoder Temperature Alarm Parameter Table

PN7AOQ

Setting of Encoder Temperature Alarm Value

When Enabled

Classification

Setting range

Setting unit

Default setting

70-100

C

90

Immediately

Setup

1. PN7AO: The encoder temperature alarm value is set to range from 70 to 100. If the temperature exceeds the currently set

value, the servo will give an alarm 860 (encoder overheating).

2. The value of the current encoder temperature can be read through the bus at 279B.

6.13 DI Filtering Function

For DI (Digital Input), it is necessary to set a certain pin filtering time to filter the input pulse command and prevent inter-
ference signals from entering the servo drive and causing the motor to malfunction.

Table 6-30 Parameters Table of DI Filtering Time

Pn5C0

DI Filtering Parameter

When Enabled

Classification

Setting range

Setting unit

Default setting

0-5000

0.1Tms

0

Immediately

Setup

When the servo detects a continuous high-level input that exceeds the time set in Pn5C0, the internal state of the DI (Digital
Input) switches to valid. When the servo detects a continuous low-level input that exceeds the time set in Pn5CO, the internal
state of the DI switches to invalid. Among them, compared with the input signal, the filtered signal will be delayed by the time
of Pn5CO.

The set time is t1, and the following figure is an example of the waveform.

<t1 <t1
S e

Minimum width tmin of

>t | . -
X k the input signal
Input signal —— |

| |
| |
| | |
| | |
| = ]
| Lo P!
| Lo |
| Lot : : |
Signal after DI filtering I : : !
1 |

(| LI —

t1 t1

Figure 6-21 Example of Dl filtering waveform
The DI filtering time t1 should satisfy: t1 < (20% - 25%)tmin.
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6.14 Notch Filtering Function

The notch filter can suppress mechanical resonance by reducing the gain at a specific frequency. After the notch filter is
correctly set, the vibration can be effectively suppressed, and an attempt can be made to increase the servo gain further.

Table 6-31 Parameters Table Related to the Adaptive Notch Filter Function

Parameter Meaning When Enabled | Classification
0
The adaptive filter will no longer be updated.
(Default setting)
1 One adaptive filter is valid (Notch Filter Group 3)
) Two adaptive filters are valid (Notch Filter Group 3 and Notch
Filter Group 4)
Pné671 -
. 3 Only test the resonance point
(Adaptive Notch - - )
. . Clear the adaptive notch filter and restore the values of Notch Immediately Setup
Filter Function 4
. Filter Group 3 and Notch Filter Group 4 to the default values
Selection)
5 Type A and Adaptive Notch Filters 3 & 4 are invalid, restore to
the default values
5 Type A & Adaptive Notch Filters 3 & 4 Adaptive Notch filtering >
©
are valid T
7 Type A Vibration Suppression (Pn672/Pné75) is valid ;8,.
=
Table 6-32 Parameters Table Related to the Notch Filters of the Third Channel and the Fourth Channel f’n
c
Frequency of the Notch Filter in the Third Channel When Enabled | Classification a
Pné672 Setting range Setting unit Default setting g
Immediately Setup
50-4000 HzZ 4000

Width Level of the Notch Filter in the Third Channel When Enabled | Classification

Pné673 Setting range Setting unit Default setting
Immediately Setup
0-20 — 2
Depth Level of the Notch Filter in the Third Channel When Enabled | Classification
Pné674 Setting range Setting unit Default setting
0-99 0 Immediately Setup

Frequency of the Notch Filter in the Fourth Channel When Enabled | Classification

Pné75 Setting range Setting unit Default setting
Immediately Setup
50-4000 HZ 4000
Width Level of the Notch Filter in the Fourth Channel When Enabled | Classification
Pn676 Setting range Setting unit Default setting
020 5 Immediately Setup

Depth Level of the Notch Filter in the Fourth Channel

When Enabled

Classification

Pné77

Setting range

Setting unit

Default setting

0-99

0

Immediately

Setup

1. When the motor is running and the servo gain is increased, resonance may occur near the mechanical resonance fre-

quency. If there is one resonance point, by setting the parameter Pn671 = 1, an adaptive filter can be turned on, which can alle-

viate the resonance and automatically update the parameters of the third-channel filter.

2. If there are two resonance points, setting Pn671 = 2 enables two adaptive notch filters to be activated to alleviate the
resonance and automatically update the parameters of the third-channel and fourth-channel filters.

3. If the resonance is effectively alleviated, after the servo has been running for a certain period of time, Pn671 can be set
to 0, and the filter parameters will no longer be updated.

4. If only the resonance points are to be tested, Pné71 should be set to 3.
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5. If it is desired to restore the parameter values of the third-channel and fourth-channel filters and not use the adaptive

filter, Pn671 should be set to 4.

6.15 Over-Large Torque Deviation Alarm Function

The servo system turns on the alarm for the excessively large deviation between the torque command and the actu-
al torque by setting pn609.bit4 = 1. Then, the detection sensitivity of the torque and the number of averaging times are set

through Pné51 and Pn652.

Table 6-33 Parameter Table of the Alarm Switch for Excessively Large Deviation between the Torque Command and the Actual Torque

Parameter Meaning When Enabled | Classification
Pn609.bit4 0
Turn off
Alarm Switch for Excessively Large (Default setting)
e After restart Setup
Deviation between the Torque Command
1 Turn on
and the Actual Torque

Table 6-34 Parameter Table of Torque Detection Sensitivity Threshold and Average number of times

Sensitivity threshold for motor phase disorder detection When Enabled | Classification
Pné651 Setting range Setting unit Default setting
Immediately Setup
10-90 % 30
Average number of times for motor phase disorder detection sensitivity When Enabled | Classification
Pné652 Setting range Setting unit Default setting
Immediately Setup
2-200 Number of times 32
Steps:

1. Set Pn609 = H0010.

When Bit4 = 0, the alarm function for the excessively large deviation between the torque command and the torque feed-

back (F26) is turned off.

When Bit4 = 1, the alarm function for the excessively large deviation between the torque command and the torque feed-

back (F26) is turned on.

2. Set Pn651, the detection sensitivity threshold of the torque. The range is from 10% to 90%. Set Pn652, the average num-
ber of times for the detection of the torque sensitivity. The range is from 2 to 200 times. Set these values according to the actu-

al situation.

3. When an excessively large deviation value between the torque command and the torque feedback is detected, an alarm

F26 will be triggered.

6.16 Torque Overload Alarm Function

The servo system sets the overload threshold and time through Pné0E and Pné0F, and then sets pn61Fbit0 = 1 to turn on

the torque overload alarm function.

Table 6-35 Parameter Table of the Torque Overload Function Switch

Parameter Meaning When Enabled | Classification
Pn61F.bit0 0
Turn off
Torque Overload Function (Default setting) After restart Setup
Switch 1 Turn on
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Table 6-36 Parameter Table of Torque Overload Threshold and Time

Torque Overload Threshold Setting When Enabled | Classification
Pn60E Setting range Setting unit Default setting
After restart Setup
0-65535 % 0
User-Defined Torque Overload Time When Enabled | Classification
Pn60F Setting range Setting unit Default setting
After restart Setup
0-65535 10ms 0

Steps:

1. Set the values of parameter Pn60E (user-defined torque overload threshold) and parameter Pn60F (user-defined torque
overload time). (Pn40E and Pné0F should be set before setting Pné1F)

2. Set parameter Pné1FBIt0 = 1 to turn on the user-defined torque setting alarm function.

3. When the motor is running, if the torque command exceeds the value set in Pn60E, an alarm 750 will be triggered after
the duration set in Pn60F.

6.17 Motor Temperature Alarm Function

The servo can turn on the motor temperature alarm switch by setting Pn61Fbit13 = 1. Set the temperature alarm threshold
through Pn632, and connect the temperature sensor to CN10-5, 6. When the temperature exceeds the set threshold, the servo

will trigger an alarm F12.

Table 6-37 Parameter Table of the Motor Temperature Alarm Switch

Parameter Meaning When Enabled | Classification
Pn61Fbit13 0
Turn off
(Motor Temperature Alarm (Default setting) After restart Setup
Switch) 1 Turn on

Table 6-38 Parameter Table of Motor Temperature Alarm Threshold

Motor Temperature Alarm When Enabled | Classification
Pné632 Setting range Setting unit Default setting
After restart Setup
80-150 °C 120

Steps:
1. Set parameter Pn61FBIit13 = 1 to turn on the motor temperature alarm switch.

2. Connect the temperature sensor KTY84 to pins 5 and 6 of the CN10 brake port. (For the KTY84, there is no distinction
between positive and negative for the two wires.)

3. Set parameter Pn632 to set the temperature alarm threshold.

4. The detected temperature value can be monitored and displayed through Un1Fé. (Pné1F Bit13 must be set to 1; other-
wise, Un1Fé6 will display 0.)

5. When the value displayed by Un1Fé exceeds the set temperature (Pné32), an alarm F12 will be triggered immediately.

6.18 Built-in Brake Disconnection Alarm Function

The servo is used in conjunction with a brake motor. By setting Pné1F.bit12, the brake alarm switch is turned on to enable

the brake disconnection alarm function.
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Precautions for motor matching:

1. When using an HCFA electronic label motor, only brake motors are applicable. When the drive automatically recognizes
the motor as a brake motor, this function is automatically enabled under the default parameter settings.

2. When using a non-electronic label HCFA motor, the parameters need to be modified to enable this function, and the

motor name should indicate that it is a brake motor.

3. When using a third-party motor, please modify the motor name to follow the form of HCFA motor models and change
the 10th digit to "B".

Table 6-39 Brake Switch Parameter Table

Parameter Meaning When Enabled | Classification
0
Pn61F.bit12 i Turn off
. (Default setting) After restart Setup
Brake Alarm Switch
1 Turn on

Steps:

1. If it is an electronic label motor, set the parameter Pn61FBIit12 = 0. If it is a non-electronic label motor, set the parameter
Pné1EBit12 = 1 to turn on the brake alarm switch.

2. Insert it into the CN10 brake port (1 is connected to 24V, 2 is connected to 0V, 3 is connected to BK+, and 4 is connected
to BK -).

3. When the alarm function is enabled, both disconnecting the brake wire while the motor is in the enabled state and en-
abling the motor while the brake wire is disconnected will trigger an alarm 340.

6.19 Software Filtering of Pulse Input

When the motor is running, an external pulse position command is input, and the input pulse can be filtered through pa-
rameter Pn201. That is, when the servo detects a continuous high-level input exceeding the time set in Pn201, the current pulse
input is valid. When the servo detects a continuous high-low level input less than the time set in Pn201, the current pulse input

is invalid.
For example, if Pn201 > t1, then this segment of the level is invalid, and the previous level is maintained.

Table 6-40 Parameter Table for Software Filtering of Pulse Input

Pn201

Software Filtering of Pulse Input

When Enabled

Classification

Setting range

Setting unit

Default setting

0-8000

0.1us

0

Immediately

Setup

t1

6.20 Torque Ripple Compensation Function

The servo can reduce the feedback speed fluctuation during motor operation by setting Pn423.Bit0 to turn on the pulse

compensation identification switch.
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Table 6-41 Parameter Table of Torque Ripple Compensation Switch

Parameter Meaning When Enabled | Classification

0

Pn423.Bit0 i Turn off

(Default setting)
(Ripple compensation After restart Setup
1 Turn on
switch)
2 Ripple identification
Steps:

1. Set parameter Pn423.0 = 2 to turn on torque ripple identification.

2. After the motor runs forward for a period of time, the waveform of the feedback speed becomes significantly smaller.

3. After the ripple identification is completed, Pn423.Bit0 automatically changes to 1 to turn on the torque ripple compen-

sation function.

6.21

Online Inertia Identification Function

The servo drive provides an online inertia identification function. When the motor is operating in the position mode, set the
parameter Pn670 to enable the online inertia identification function.

Table 6-42 Parameter Table for Online Inertia Identification

Parameter Meaning When Enabled | Classification
0
] Turn off the online identification
Pné670 (Default setting)
(Online Inertia Identifi- 1 Turn on the online identification, with slow variation. After restart Setup
cation) 2 Turn on the online identification, with general variation.
3 Turn on the online identification, with rapid variation.

Table 6-43 Parameter Table of Online Inertia Update Time Wave

Online Inertia Update Time

When Enabled

Classification

Pné66F

Setting range

Default setting

0-65535

Setting unit

min 0

After restart

Setup

Steps:

1. When the motor is operating in the position mode, set the parameter Pn670 to enable the online inertia identification

function.

2. The online inertia can be monitored in real-time through Un138.

3. The parameter Pné6F for the online inertia update time can be set. According to the time set in Pn66F, the inertia value

will be automatically updated to Pn103, the inertia ratio (if Pné6F is 0, the value will not be updated to Pn103).

6.22 Phase Disorder Detection Function

The servo can turn on the phase disorder detection function switch by setting Pné1Fbit15 = 1.

Table 6-44 Parameter Table of Phase Disorder Detection Function

Parameter Meaning When Enabled | Classification
Pn61F.bit15 0
Turn off
(Phase Disorder Detec- | (Default setting) After restart Setup
tion Function Switch) 1 Turn on
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Steps:

1. Set parameter Pn61F.Bit = 1 to enable the phase disorder detection function.

2. If the power cable UVW phase sequence is connected incorrectly or a cable is missing, the motor will give an alarm F21

when running.

6.23 Friction Compensation Function

The friction compensation function aims to reduce the impact of friction in the mechanical transmission on the operation
effect. Different positive and negative compensation values are applied according to the positive and negative directions of

operation. The servo drive can enable the friction identification by setting Pn477.0 = 1.

The friction compensation function is only effective in the position mode.

Table 6-45 Parameter Table of Friction Identification Enable

Parameter Meaning When Enabled | Classification
Pn477.0 0
. Turn off )
(Friction identification | (Default setting) Immediately Setup
enable) 1 Turn on

Table 6-46 Parameter Table of Friction Compensation

Forward Coulomb Friction Compensation Torque When Enabled | Classification
Pn471 Setting range Setting unit Default setting
Immediately Setup
0-1000 0.1% 0
Reverse Coulomb Friction Compensation Torque When Enabled | Classification
Pn472 Setting range Setting unit Default setting
Immediately Setup
0-1000 0.1% 0
Forward Coulomb Friction Compensation Filtering Time When Enabled | Classification
Pn478 Setting range Setting unit Default setting
Immediately Setup
0-12800 0.1ms 0
Reverse Coulomb Friction Compensation Filtering Time When Enabled | Classification
Pn479 Setting range Setting unit Default setting
Immediately Setup
0-12800 0.1ms 0
Steps:

1. Set the parameter Pn477.1 = 1 to enable the friction identification.

2. Run the motor in the position mode. At this time, the friction identification status can be monitored through Un058.

Table 6-47 Related Setting Table of Un058

UN

Meaning

Un058

o

Not started

Not enabled

Coulomb friction identification status

Quadrant ripple identification status 1

Quadrant ripple identification status 2

Identification completed

oSO R WIN =

Identification error

3. After the identification is completed, by using the software recognizer to capture the waveform, it can be observed that

the feedback speed curve fits the command speed curve more closely.
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4. Meanwhile, the parameters Pn471, Pn472, Pn478, and Pn479 will be automatically written into the servo drive.

6.24 Manual BK Function

The servo can manually activate the brake function by setting Pn6A8 = 1 when it is in the non-enabled state (it will auto-

matically reset to 0 after power-off and restart).

Table 6-48 Parameter Table of Manual BK Function in Non-enabled State

Parameter Meaning When Enabled | Classification
Pn6A8 0
Turn off
(Manual BK Function in| (Default setting) Immediately Setup
Non-enabled State) 1 Turn on

6.25 Collision Stop Detection Function

The servo drive can set the collision detection torque in Pn6A? and the collision detection time in PnéAA. When the set

conditions are exceeded, an alarm F30 will be triggered.

Table 6-49 Parameter Table of Collision Stop Detection Function

Collision Detection Torque When Enabled | Classification
Pn6A9 Setting range Setting unit Default setting
After restart Setup
0-300 % 0
Collision Detection Time When Enabled | Classification
Pn6AA Setting range Setting unit Default setting
After restart Setup
0-5000 ms 0
Steps:

1. Set the collision detection torque in parameter Pn6A9 and the collision detection time in parameter PnéAA.

2. When the torque command is greater than the value set in Pn6A9 and the motor remains in a stopped state for longer
than the time set in Pn6AA, alarm F30 will be triggered.

Example: Set Pn6A9 = 30 and Pn6AA = 1500. When the torque exceeds 30% and the speed is O for more than 1.5 seconds,
alarm F30 will be triggered.

6.26 Function of Setting the Current Position as the Origin

The servo can set the current position as the origin by setting the parameter Pn793.0 = 1, and the user position feedback
of 6064 can be cleared.

Table 6-50 Function Parameter Table for Setting the Current Position as the Origin

Parameter

Meaning

When Enabled

Classification

Pn793

(Set the current position

as the origin)

0
(Default setting)

Not in use

Immediately

1

In use

Setup

Steps:

1. Under the operation of the Cyclic Synchronous Position mode (CSP), disconnect the enable after the position moves a

certain distance.
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2. Set the parameter Pn793.0 = 1 or 2793h = 1 to clear the user position feedback (6064h).

6.27 The Output Function Corresponding to the UN Monitoring Selec-

tion.

The object of UN monitoring can be selected by setting the parameters Pn798-Pn79B, and the monitoring content can be
viewed through the host computer software of the controller.

Table 6-51 UN Monitoring Selection Parameter Table

UN Monitoring Selection 1 Corresponds to 0x279C Output When Enabled | Classification
Pn798 Setting range Setting unit Default setting
Immediately Setup
0000H-FFFH - 0000H
UN Monitoring Selection 1 Corresponds to 0x279D Output When Enabled | Classification
Pn799 Setting range Setting unit Default setting
Immediately Setup
0000H-FFFH - 0000H
UN Monitoring Selection 1 Corresponds to 0x279E Output When Enabled | Classification >
Pn79A Setting range Setting unit Default setting %
Immediately Setup 5
0000H-FFFH - 0000H Q
UN Monitoring Selection 1 Corresponds to 0x279F Output When Enabled | Classification g.
Pn7B Setting range Setting unit Default setting L
Immediately Setup S
0000H-FFFH - 0000H Q
g.
Steps:

1. The XML version needs to be updated to 1.1.26.

2. Set the parameters Pn798, Pn799, Pn79A, and Pn79B. The written values are the numbers for UN monitoring. That is,

0000H corresponds to Un00QO.

3. Configure the PDO of 279C-279E in the controller.

4. Monitor UN through the controller.
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7.1 About Tuning

Tuning is used to optimize the response of the servo system through multiple parameters (speed loop gain, position loop
gain, filter, friction compensation, moment of inertia ratio, etc.). Therefore, when setting the servo gain, you have to consider
the balance between the setting values of various parameters.

The factory setting of the servo gain is stable. According to the status of the user's machine, the following auxiliary func-
tions can be used to adjust the servo gain to further improve response. Advanced auto-tuning function is the latest gain con-
trol algorithm of Y7S series servo dirve. After using this function, the above-mentioned parameters will be automatically adjust-
ed. Therefore, it is usually not necessary to adjust separately.

I 7.1.1 Basic Tuning Method

The table below provides a description of the auxiliary functions related to the adjustment. Please select according to the
status and operating conditions of the machine you are using.

Table 7-1 Auxiliary functions

» . . Available control Operating tool
Auxiliary functions Overview
mode Panel operator | HCServoWorks
i The setting of this function is invalid by default. If need to use this
Tuning-less ) ) Speed control
function, please set Pn170.0=1. Stable response can be obtained . v v
(Fn200) Position control

regardless of the type of machinery and load fluctuations.

When the automatic gain tuning function 1 is on, the servo drive
will perform the following automatic adjustments. (recommended
to use this function)

Advanced Auto - Moment of inertia ratio

} ] - ) ) Speed control
tuning 1 - Gain (position loop gain, speed loop gain, etc.) - X v
) ] ; Position control
(Internal command) | - Filter (torque command filter, notch filter)
+ Friction compensation

+ Adjust Anti-resonance Control

- vibration suppression

When the automatic gain tuning function 2 is on, the position
command is input from the upper device, and the following

Advanced Auto  |automatic adjustments are performed.

tuning 2 - Gain (position loop gain, speed loop gain, etc.) -
(Host controller | - Filter (torque command filter, notch filter) Position control X v
command) + Friction compensation

+ Adjust Anti-resonance Control
- vibration suppression
Input the position command or speed command from the host
device, and perform the following adjustments.

One-parameter - Gain (position loop gain, speed loop gain, etc.) Speed control N y

tuning - Filter (torque command filter, notch filter) Position control

+ Friction compensation

- Adjust Anti-resonance Control

Adjust Anti-
Speed control

resonance Control |To suppress vibration of 100~1000Hz . X v
Position control

function

Vibration suppression ) o o
functi To suppress aftershock generated during positioning Position control X v
unction

v Operable A : Operable, but some functions are limited x : Not operable
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I 7.1.2 Monitoring during Tuning

When adjusting the servo gain, it is necessary to adjust while observing the operating state of the machine and the signal
waveform. In order to observe the signal waveform, please connect the measuring instrument such as the memory recording
device to the analog quantity monitoring connection port (CN5) of the servo drive.

The following are the settings and parameters related to the monitoring of analog signals.

1) Monitor signals that can be observed

The monitoring signals shown below can be selected through Pn006 and Pn007.

Pn00¢ is used for analog monitoring 1, and Pn007 is used for analog monitoring 2 .

Table 7-2 Monitoring signal parameters

Content
Parameter — - -
Monitoring signal Output unit Remarks
n. OO 00
[ Factory setting of Motor Speed 1Vv/1000rpm -
Pn007 ]
n. 0O 01 Speed Command 1V/1000rpm -
n. OO 02
[ Factory setting of Torque Command 1V/100% rated torque -
Pn006 ]
n. 00O 03 Position Deviation 0.05V/1 command unit 0V during speed / torque control .
) Position deviation after setting
n. OO 04 Position Amplifier Deviation 0.05V/1 encoder pulse unit
the electronic gear ratio.
Position command speed output
n. 0O 05 Position Command Speed 1V/1000rpm by n times of the input command
Pn006 pulse. .
Pn007 Reserved parameters (Do not E'
n. OO 06 - _ S
change) 5
«Q
n. OO 07 Motor-Load Position Deviation 0.01V/1 command unit -
Position completed: 5V Completedd by the output
n. OO 08 Positioning Completion
Positioning not complated: 0V voltage.
n. 00O 09 Speed Feedforward 1V/1000rpm -
n. OO 0A Torque Feedforward 1V/100% rated torque -
Ist gain: 1V Gain types are expressed in terms
n. OO 0B Active Gain* 1
2nd gain: 2V of output voltage.
A0 oc Completion of Position Output completed: 5V Completedd by the output
n.
Command Distribution Positioning not complated: 0V voltage.
Value calculated at the motor
n. OO 0D External Encoder Speed 1V/1000rpm haft
sha

* 1 For details, please refer to "Switching Gain"

2) Set the analog monitor magnification

Set the Output voltage of analog monitoring 1 and 2 according to the following.

Output voltage of analog monitoring 1 =

(-1) x{Analog monitor 1 signal selection (Pn007=n.00 0JO) xAnalog monitor 1 magnification (Pn552) +Analog moni-

tor 1 offset voltage (Pn550) }

Output voltage of analog monitoring 2=
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(-1) x{Analog monitor 2 signal selection (Pn007=n.00 OJO) xAnalog monitor 2 magnification (Pn553) +Analog moni-
tor 2 offset voltage (Pn551) }

3) Related parameters

Change the Monitor magnification and offset by the following parameters.

Table 7-3 Related parameters

Analog Monitor 1 Offset Voltage |Speed Position Torquel When Enabled | Classification
Pn550 Setting range Set unit Factory setting immediately Setup
-10000 ~ 10000 0.1v 0
Analog Monitor 2 Offset Voltage |Speed Position Torque | When Enabled | Classification
Pn551 Setting range Immediately Factory setting immediately Setup
-10000 ~ 10000 0.1V 0
Analog Monitor 1 Magnification |Speed Position Torquel When Enabled | Classification
Pn552 Setting range Immediately factory setting mmediately Setup
-10000 ~ 10000 x0.01 100
Analog Monitor 2 Magnification |Speed Position Torquel When Enabled | Classification
Pn553 Setting range Immediately Factory setting immediately Setup
-10000 ~ 10000 x0.01 100
<Example>

Analog monitoring output when setting the Motor Speed (n.00 £ )
When Pn552 = 100 (Setting Unit x 0.01) When Pn552 = 1000 (Setting Unit x 0.01)

Analog monitor output voltage (V) Analog monitor output voltage (V)

———————— Approx.+10
) N -8V
AN v ! "y
! I
| |
! +6000 Lo +800+600
: : -800-600 L
-6000 I
|
| -6V
|
fffffff -8V ---—--
-6V Approx.-10 F--—--—---=

Figure 7-1 Analog detection output

I 7.1.3 Safety Precautions at Tuning
When making adjustments, be sure to observe the following precautions.
+ Do not touch the rotating part of the motor while the servo is ON and the servo motor is running.
+ When the servo motor is running, please make sure it can be stopped in an emergency at any time.
+ Make adjustments after confirming that the test run is completed normally.

- To ensure safety, install a stop device on the machine side.

When making adjustments, please set the protection functions shown in the following items (1) to (5) under appropriate

conditions.

1) Overtravel setting

Please set the overtravel. For details, refer to " Section 5. 3. 5 Overtravel Setting ".
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2) Torque limit setting

The torque limit function is a function that calculates the torque required for machine operation and limits the output
torque so that it does not exceed the setting range. Shock can be reduced in the event of mechanical failure such as interfer-
ence or collision. If the torque is lower than the value required for operation, overshoot or vibration may occur.

3) Set the alarm value of excessive position deviation

The excessive position deviation alarm is an effective protection function when the servo drvie is used for position control.

When the servo motor action does not match the command, by setting an appropriate alarm value for excessive position
deviation, the error can be detected and the servo motor will stop running.
The position deviation refers to the difference between the value of position command and the actual position.

Relationship between the Position loop gain (Pn102) and the Motor speed below.

(D Please refer to " Section 5.5.4 Electronic Gear Ratio".

Pn78C _ 1

The calculation example when Pn102 = 400 o ——= =

_ 600 _ 1048576 1 _
Pn520 = 50 X—4OO/10 ><1><2 2621440 x 2

= 5242880(Pn520 Factory setting) x (1.2 ~ 2)

@ When confirming the setting value of Pn102, please set the parameter display to "Display all parameters' (Pn00B.0 = 1).

Motor Speed[rpm] Encoder resolution*1  Pn78C
60 X o X Pn78E
Pn102[%] “

10

Position deviation “Command unit” =

Alarm value for excessive position deviation (Pn 520 ) [setting unit: 1 command unit ]

Max. Motor Speed[min™']  Encoder resolution*1 ~ Pn78C
X X x (1.2~2)
60 Pn102[%] Pn78E
—*2

10

Pn520 >

"x(1.2 ~ 2)"in the double underlined part is the surplus coefficient to avoid frequent occurrence of excessive position de-

viation alarm (A.d00).
As long as make the setting as above, the excessive position deviation alarm will not occur during normal operation.

When a position deviation occurs because the motor action does not match the command, an abnormal situation will be
detected and the motor will stop running.
When the acceleration and deceleration of the position command exceeds the tracking capability of the servo motor, the

position deviation cannot satisfy the above relational expression. Please reduce the acceleration and deceleration of the posi-
tion command to the value that the motor can track, or increase the alarm value of excessive position deviation.

Table 7-4 Parameters for setting the alarm value of excessive position deviation

Position Deviation Overflow Alarm Level |Position| When Enabled | Classification
Pn520 Setting range Unit Factory setting
Immediately Setup
1~1073741823 1T command unit 219895614

Table 7-5 Alarm No.

Alarm number Name Content

The alarm displayed when the position deviation exceeds the Position Deviation Overflow

A.d00 Position Deviation Overflow
Alarm Level (Pn520).

204

c'
2.
5
«Q



4) Set the vibration detection function

Set an appropriate value for the vibration detection function. For details, refer to " Section 7.15 Initialize Vibration Detec-
tion Level (Fn01B)".

5) Set the position deviation excessive alarm value when the servo is ON

If the position deviation is accumulating and turnon the servo, the servo motor will return to the original position in order
to make the position deviation "0", which will cause danger. In order to avoid this kind of situation, the alarm value of excessive

position deviation can be set when the servo is ON.
The relevant parameters and alarms are shown below.

Table 7-6 Set the parameters of excessive position deviation when the servo is ON

Position Deviation Overflow Alarm Level at Servo ON | Positionl When Enabled | Classification
Pn526 Setting range Unit Factory setting
Immediately Setup
1~1073741823 1 command unit 5242880 0
Position Deviation Overflow Warning Level at Servo ON | Positionl When Enabled | Classification
Pn528 Setting range Unit Factory setting
Immediately Setup
10 ~ 100 1% 100
Speed Limit Level at Servo ON | Positionl When Enabled | Classification
Pn529 Setting range Unit Factory setting
Immediately Setup
0 ~ 10000 rpm 10000

Table 7-7 Alarm No.

Alarm number Name Content

Position Deviation Overflow Alarm |This is an alarm displayed when trying to turn on the servo while the position deviation is

A.d01

at Servo ON greater than the setting value of Pn526 during servo OFF.
If the servo is ON while the position deviation is accumulating, the speed will be limited
Ado? Position Deviation Overflow Alarm |by the Speed Limit Level at Servo ON (Pn529) at servo ON. Input the command pulse in

for Speed Limit at Servo ON this state, and the alarm will be displayed when the setting value of Position Deviation

Overflow Alarm Level (Pn520) is exceeded.

7.2  Tuning-less Function

Tuning-less function is set to "invalid" at the factory setting. If you use the Tuning-less function, please set Pn170.0=1.
When resonance sound or vibration occurs, please change the rigidity value (Pn170.2) and load value (Pn170.3) through " Sec-
tion 7.2.2 Operation Steps of Tuning-less Level Setting (Fn200)".

Note: 1. The Tuning-less function is set to "invalid" at the factory. If you use the Tuning-less function, please set Pn170.0=1. After
the servo drive is installed on the machine, there will be a momentary sound when the servo is turned ON for the first time. This is
the sound when the automatic notch filter is set, and it is not a malfunction. There will be no sound when the servo is turned ON next
time. For details on the automatic notch filter, refer to "(3) About setting the automatic notch filter".

2. The servo motor may vibrate when used beyond the allowable moment of inertia of the load. At this time, please set Mode = 2
through Fn200, or lower the tuning value.

I 7.2.1 About the Tuning-less Function

The Tuning-less function is to obtain a stable response through automatic adjustment regardless of the type of machine

or load fluctuations.

1) Set the Tuning-less function to be valid/invalid
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Tuning-less function can be set by the following parameters.

Table 7-8 Parameters of the Tuning-less function

Parameter Contents When enabled Classification
n.OOO00
Disable the Tuning-less function

(Factory setting)

n. OO0 1  |Enable the Tuning-less function After restart the power
Pn170 Setup
nOodoo supply
) Used as speed control

(Factory setting)

n. OO 10 |Forspeed control, position control

ed.

2) Restrictions on usage

The Tuning-less function is valid for position control and speed control, but invalid during torque control.

Meanwhile, when the Tuning-less function is enabled, the control functions shown in the table below are partially restrict-

Table 7-9 Parameters of the Tuning-less function

Function name

Executable/not executable

Executable Conditions and Remarks

Buiun] «

(operated via HCServoWorks)

Initialize Vibration Detection Level (FN01B) v —
-Can be selected only at estimated moment of inertia.
Advanced Auto tuning 1 A -To be invalid at the Tuning-less function executed , and
becomes effective after Tuning-less function ends.
Advanced Auto tuning 2 X —
One-parameter tuning X —
Anti-Resonance Control Adjustment X —
Vibration Suppression Function X —
EasyFFT v —
Friction Compensation X —
Gain Switching X —
Estimated Off-line Moment of Inertia
(operated via HCServoWorks) X Operate after disable the Tuning-less function (Pn170.0 = 0) .
Mechanical Analysis ) ) )
v Operate after disable the Tuning-less function (Pn170.0 = 0) .

v Operable A : Operable, but some functions are limited x : Inoperable

3) About setting the automatic notch filter

Generally, set it to "Automatic adjustment” (by default).

At "automatic adjustment’, vibration will be detected automatically when the Tuning-less function is enabled, and the

notch filter will be set.

Please set it to "Do not adjust automatically” only when you do not change the notch filter setting.

Table 7-10 Setting automatic notch filter parameters

Parameter Contents When enabled| Classification
n. 00000  |Automatic adjustment of the 2nd notch filter without auxiliary functions
Pn460 n.O100 Immediately Setup
| Automatic adjustment of the 2nd notch filter by auxiliary function
(Factory setting)

206



4) About the Tuning-less value

The Tuning-less values: "Rigidity value" and "Load value". The adjustment value can be selected using the auxiliary function
(Fn200) or the parameter setting (Pn170) .

Table 7-11 Rigidity values

Parameter Contents When enabled| Classification
nOJodno Rigidity value 0 (Level0)
n.0100 Rigid value 1 (Level1)
n.0200 Rigid value 2 (Level2) )
Pn170 Immediately Setup
n.O0300 Rigid value 3 (Level3)
n 0400
Rigid value 4 (Level4)
(Default setting)
Table 7-12 Load values
Parameter Contents When enabled| Classification
n. 0000 Load value- lower (Mode0)
n 1000
Pn170 : Load value- medium (Mode1) Immediately Setup
(Factory setting)
n.2000 Load value - higher (Mode2)

I 7.2.2 Tuning-less Value Setting (Fn200)

The procedure for setting the Tuning-less value is as follows.

The Tuning-less value can be set by the operational panel or HCServoWorks.

1) Confirmation before execution

Please confirm the following settings before performing Tuning-less value. If the setting is not satisfied, " NO_OP " will be
displayed during operation.

+ Select Tuning-less to be valid (Pn170.0 = 1).

+ The Write Prohibition Setting (Fn010) is disabled.

2) Operations steps via the operation panel

»

@ Press (M) key to switch to Auxiliary function mode “ [ F-000
@ Press @) or D key to “[F200]”

@ After long-pressing for 1 sec., switch to the load value of tuning-less “| ¢ 1|~
@ Press @ key to switch to the rigidity setting screen of tuning-less“[ L 4|’

® Press @ or @ key to select the rigidity value. The higher the value, the higher the gain and the higher the response.
(Factory setting:4)

+ Vibration may occur when the rigidity value is too large. At this time, lower the rigidity value.

+ When a high tone occurs, press @ to automatically adjust the frequency of the notch filter to the vibration frequency.

® Press (M) key, the status display will change to * " and flashes for about 1 sec., then displays " And the
setting will be stored in the servo drive.

@ Press @ for about 1 sec,, then return to “| Fr200] "

Note: If overshoot occurs in the waveform, or when the load moment of inertia exceeds the allowable load (not subject to product
warranty), press the key to change the load value to "2".
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3) Alarm and treatment method

When a resonance sound occurs or a large vibration occurs in position control, an Auto-tuning Alarm (A.521) may appear.
In this case, perform the following steps.
+ When resonance sound occurs

Decrease the setting value of Mode or Level through Fn200.

+ When large vibration occurs during position control

Increase the setting value of Mode or Level through Fn200. It is also possible to increase the setting value of Pn170.3 or
decrease the setting value of Pn170.2 through parameter setting.
4) Parameters that make Tuning-less function become invalid

When the Tuning-less function is valid, the parameters Pn100, Pn101, Pn102, Pn103, Pn104, Pn105, Pn106, Pn160, Pn139,
and Pn408 in the table below are invalid.

However, when the functions shown in the table below are executed, the above parameters related to gain may become
valid.

For example, when Easy FFT is executed when the Tuning-less function is valid, the setting values of parameters Pn100,
Pn104, Pn101, Pn105, Pn102, Pn106, Pn103 and the Manual gain switching are valid, and the setting value of Pn408.3, Pn160.0
and Pn139. 0 are invalid.

Table 7-13 Parameters that make Tuning-less function become invalid

Parameters that make Tuning-less function become invalid Executed functions and valid parameters
Mechanical Analysis
ltems Parameter Parameter No. Torque control EasyFFT . .
(Vertical Axis Mode)
Speed Loop Gain Pn100
v v v
2nd Speed Loop Gain Pn104
Speed Loop Integral Time Constant Pn101
n
Second Speed Loop Integral Time X v v
Gains Pn105
Constant
Position Loop Gain Pn102
X v v
2nd Position Loop Gain Pn106
Moment of Inertia Ratio Pn103 v v v
Friction Compensation Function
Advanced Pn408.3 X X X
Selection
Control
Anti-Resonance Control Selection Pn160.0 X X X
Gain switching Gain Switching Selection Pn139.0 X X X

v The parameter setting value is valid ~ x: The parameter setting value is invalid

I 7.2.3 Related Parameters
The following 3 items are shown in the table below.

+ Parameters associated with this function

The parameters used or referenced when executing this function.

- Is it possible to change the setting value of the parameter when executing this function?

"No": Parameters cannot be changed through HCServoWorks etc. when executing this function.

"Yes": Parameters can be changed through HCServoWorks etc. when executing this function.

+ Whether there is automatic setting of parameters after executing this function
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"Yes": After executing this function, the parameter setting value will be automatically set or adjusted.
"No": After executing this function, the parameter setting value will not be automatically set or adjusted.

Table 7-14 Parameters asbout Tuning-less function

Possible to change the . .
Parameter Name . Automatic setting
setting value
Pn170 Tuning-less Function No Yes
Pn401 1st Stage 1st TorqueCommand Filter Time Constant No Yes
Pn40C 2nd Stage Notch Filter Frequency No Yes
Pn40D 2nd Stage Notch Filter Q Value No Yes

7.3  Advanced Auto Tuning 1 - By HCServoWorks Internal Position Com-

mand

This section explains how to perform adjustments with advanced auto tuning 1.

Note: 1. Advanced auto tuning 1 controls the operation of the mechanism through the internal position command of the
HCServoWorks software. Pay attention to the safety distance and mechanical collision when using it.

2. When using advanced auto tuning 1, please ensure that the Tuning-less function Pn170.0=0.

3. Advanced auto-tuning 1 starts to adjust based on the currently set speed loop gain (Pn100). Therefore, if vibration occurs at the
start of adjustment, correct adjustment will not be possible.

At this time, please reduce the Speed Loop Gain (Pn100) until the vibration disappears

4. After performing advanced auto-tuning 1, if the advanced auto-tuning of "estimated load moment of inertia" is performed again
due to changes in the load state and transmission mechanism of the machine, please change the following parameters number,
and set all the set values after the last adjustment to be invalid. If advanced auto-tuning 1 is performed without changing the
parameters, it may cause mechanical vibration or damage.

@ Pn00B.0 = 1 (Display all parameters)

Buiun] «

@ Pn140.0 = 0 (Do not use model tracking control)
® Pn160.0 = 0 (Adjust Anti-resonance Control is not used)
® Pn408 = n.00 - 0 (Do not use friction compensation, 1st or 2nd notch)

5. The operation of Advanced Auto tuning 1 can be performed through HCServoWorks. This function cannot be operated through
the operation panel.

(1) Execute through the HCServoWorks software on the host computer.
(2) Execute through the panel buttons (see 7.3.2 Advanced Automatic Tuning 1 for the specific operation method).

(3) Execute by starting with parameters. See the following table for detailed parameters (see 5.2.6 Numeric Settings for the specific
operation method).
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Table 7-15 Parameter Startup Tuning Correspondence

Parameter

Function

Stop

—

Medium Rigidity Structure, Interpolation Mode

Medium Rigidity Structure, Rapid Positioning Mode

Medium Rigidity Structure, Standard Mode

Pné6B1

Low Rigidity Structure, Interpolation Mode
With offline inertia

One-key Tuning Control

Low Rigidity Structure, Rapid Positioning Mode

(Fn201)

Low Rigidity Structure, Standard Mode

High Rigidity Structure, Interpolation Mode

O ||~ O W N

High Rigidity Structure, Rapid Positioning Mode

9

High Rigidity Structure, Standard Mode

11~19

The function settings are the same as those of 1~9 Without offline inertia

PnéB2

Tuning Travelling Distance

Range: -32768~32767

PnéB3

Tuning Initial Gain Level

0: No initial value, subject to the speed loop gain (Pn100)
1~5: The larger the value, the greater the gain

PnéB4

Tuning Initial Estimated Inertia

0: No initial value, subject to the starting value of moment of inertia estimation (Pn324)
1~3: The larger the value, the higher the inertia level

(Only valid when inertia estimation is enabled)

PnéB5 0: No initial value, subject to the positioning completion range (Pn522)

Tuning Initial Positioning Accuracy | 1~9: The larger the value, the lower the positioning accuracy
Pné6B6

) ) Range: 1~100
Percentage when Saving the Gain
PnéB7 n.OOOO0 |None
Tuning Configuration 001 When the tuning starts, automatically adjust and force the initialization of relevant functions (Model
n.

Function

Tracking, Type A Vibration Suppression, Notch Filter, Vibration Suppression)

Table 7-16 Description of tuning mode

Mode Content

Mode 1 Adjust gain, notch filter, A-mode vibration

Mode 2 Adjust the gain, model tracking, notch filtering, Anti-Resonance, and vibration suppression
Mode 3 Adjust gain, notch filter, Anti-Resonance, and vibration suppression

Table 7-17 Mechanism Selection Explanation

Mechanism Selection

Mechanism Type

Low Rigidity Structure

Conveyor Belt Structure

Medium Rigidity Structure

Ball Screw, Linear Motor

High Rigidity Structure

Rigid Body System

I 7.3.1 About Auto Tuning 1

Advanced auto tuning 1 refers to the function that the servo drive automatically adjusts according to the mechanical char-

acteristics when performing automatic operation (forward and reverse reciprocating motion) within the setting range.

Advanced auto tuning can be performed without connecting a host controller.

The operation specifications of automatic operation are as follows.
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Travel Travel distance

speed

Command

Response

A

During JOG operation, etc, please move to position
with an approlate range of motion before executing

Figure 7-2 Automatic operation specification

+ Maximum speed: Motor rated speed x ( 2/3) .
- Acceleration torque: About 100% of the rated torque of the motor.

+ Acceleration torque will change according to the setting of Moment of Inertia Ratio (Pn103), mechanical friction, and
external disturbance.

« Travelling distance: Can be set arbitrarily. The factory setting is equivalent to 3 revolutions of the servo motor.
ltems of advanced Auto tuning 1:

+ Moment of inertia ratio.

- Gain adjustment (speed loop gain, position loop gain, etc.).

- Filter adjustment (torque command filter, notch filter).

+ Friction compensation.

+ Anti-Resonance Control Adjustment.

+ Vibration suppression (only when Mode = 2 or 3).

Note: Advanced Auto tuning 1 performs adjustments in automatic operation mode, so vibration or overshooting may occur during
operation. In order to ensure safety, please execute the advance auto tuning in the state of emergency stop at any time.
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Confirmation items before execution

Before performing advanced auto tuning 1, be sure to confirm the following settings. When the following items are not set,
the operation will display "NO_OP ":

+ The main circuit power supply must be ON

+ Servo must be OFF

- Forward-rotation prohibition (P-OT), reverse-rotation prohibition (N-OT) must not be in an overtravel state
- The clear signal must be L level (not cleared)

+ Not for torque control

+ The gain switching selection is manual gain switching (Pn139.0 = 0).
+ The Tst gain is selected.

- No servo motor test function selection is invalid (Pn00C.0 = 0).

+ No alarms or warnings occurred.

+ Hardwired base block function (HWBB) is invalid

+ Auto gain switching must be disabled

Write Prohibition should be disabled(Fn010)

+ Set the Tuning-less function to be invalid (Pn170.0 = 0)
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<Supplement >

+ When the advanved auto-tuning is performed under speed control, it will automatically switch to position control. And
return to speed control after adjustment.
In the following cases, advanced auto tuning 1 cannot be performed normally. Please adjust with advanced auto tuning 2

or One-parameter tuning.

+ When a mechanical system can only operate in one direction.

+ The range of activity is narrow, and it is below 0.5 circles.

Advanced auto-tuning 2 — refer to "Section 6.4 Advanced Auto-tuning 2".
One-parameter tuning — refer to " Section 6.5 One-parameter Tuning".

Adjustment with advanced auto tuning 1 cannot be performed smoothly in the following cases. Please adjust with ad-

vanced auto tuning 2 or One-parameter tuning.
+ When an appropriate range of motion cannot be obtained.
+ When the moment of inertia fluctuates within the setting range.
+ When the dynamic friction of the machine is large.
+ When the rigidity of the machine is low and vibration occurs during the positioning operation.
+ When using the position integration function.

- During P (proportional) control.

Note: When set to "Estimated Moment of Inertia", "Error" will be displayed during the process of estimated the moment of inertia, or
when switching to P control via the /P-CON signal.

+ When using the mode switch.

Note: When set to "Estimated moment of inertia", the mode switch function becomes invalid during the process of estimating the
moment of inertia, and becomes Pl control. Mode switch function becomes valid again after the moment of inertia estimation is

completed.

+ When Speed feedforward and Torque feedforward are input.
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+ When the tuning initial positioning accuracy (PnéB5) is narrow.

Advanced auto-tuning 2 — Refer to " Section 7.4 Advanced auto-tuning 2".

One-parameter tuning = Refer to " Section 7.5 One-parameter tuning".

Fine-tuning the overshoot without changing the positioning Completion Width (Pn522) , use the overshoot detection val-
ue (Pn561). Since the factory setting of Pn561 is 100%, it is allowed to adjust up to the same overshoot as the positioning com-
pletion width. If changed to 0%, the adjustment can be performed without overshoot within the positioning completion width.

However, after changing this value, the positioning time may be extended.

Table 7-18 Overshoot detection value parameters

Overshoot Detection Value Speed Position Torque || When Enabled Classification
Pn561 Setting range Unit Factory setting
Immediately Setup
0-100 1% 100

I 7.3.2 Precautions for Advanced Auto-tuning 1

When an abnormal operation occurs during the execution of Advanced Automatic Tuning 1, the causes and countermea-
sures are as follows:
If the Advanced Automatic Tuning 1 fails, deal with it by checking the causes and countermeasures corresponding to the

alarm number.
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Table 7-19 Tuning Alarm Number Correspondence Table

Alarm No.

Cause

Countermeasure

A.9CO

Advanced Automatic Tuning Alarm 1

Operation status error

A9C1

Advanced Automatic Tuning Alarm 2

When the non-adjustment function is enabled,
the moment of inertia estimation has not been

executed.

Set "Estimated Moment of Inertia [Default]" in the
HCServoWorks startup mode.
Restart the tuning, or set 'J. ON" in the operation panel

startup mode.

Restart the tuning, or set the non-adjustment function
to invalid (Pn170.0 = 0).

A9C2

Advanced Automatic Tuning Alarm 3

The positioning completion signal [COIN] has

not been detected for more than 10 seconds.

Increase the initial gain level of the advanced auto-
matic tuning (Pn6B3) by one level, or increase the
positioning accuracy of the advanced automatic

tuning (Pn6B5) by one level.

A9C3

Advanced Automatic Tuning Alarm 4

The speed loop gain search has reached the

lower limit.

Decrease the initial positioning accuracy of the auto-

matic tuning (PnéB5) by one level.

Mechanical vibration has occurred.

The vibration can be suppressed through the Type A
vibration suppression adjustment function and the

vibration suppression function.

A9C4

Advanced Automatic Tuning Alarm 5

The position loop or model loop gain search

has reached the lower limit.

Increase the positioning accuracy of the advanced

automatic tuning (Pn6B5) by one level.

When the motor is stopped, the positioning
completion signal (/COIN) is unstable and is
turning ON/OFF.

Set "Positioning Correspondence (Focus on Over-
shoot)" in the HCServoWorks startup mode.
Restart the tuning, or set "L. 3" in the operation panel

startup mode to restart the tuning.

Mechanical vibration has occurred.

Suppress the vibration through the Type A vibration
suppression adjustment function and the vibration

suppression function.

A.9C5

Advanced Automatic Tuning Alarm 6

The action of the self-estimation of the mo-
ment of inertia has started, but the estimation

process has not been executed.
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Increase the initial gain level of the automatic tuning
(Pn6B3) by one level.

Increase the moving distance.

A9C6

Advanced Automatic Tuning Alarm 7

The deviation of the estimation result of the
self-estimation of the moment of inertia is too
large, and the deviation still has not decreased
after 10 times of retries.

The current mechanical inertia cannot be estimated.
Manually set the moment of inertia ratio (Pn103)

directly according to the mechanical specifications.

Set "Do Not Estimate Moment of Inertia" in the HCSer-
voWorks startup mode and restart the tuning, or set J.
OFF" in the operation panel startup mode and restart

the tuning.

A9C7

Advanced Automatic Tuning Alarm 8

Low-frequency vibration has been detected
during the self-estimation process of the

moment of inertia.

Increase the initial inertia level of the advanced

automatic tuning (Pn6B4) by one level.

A9C8

Advanced Automatic Tuning Alarm 9

The torque limit value has been reached.

Increase the limit value when the torque limit is set.

Increase the initial inertia level of the advanced

automatic tuning (Pn6B4) by one level.

A9C9

Advanced Automatic Tuning Alarm 10

During the self-estimation process of the mo-
ment of inertia, the external input of (/P-CON)
has changed the speed loop control mode to P

control.

Switch to Pl control during the self-estimation of the

moment of inertia.
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A9CA

Advanced Automatic Tuning Alarm 11

An alarm or warning occurred in the servo

during the tuning process.

Eliminate the cause of the alarm or warning and then

retry.

A9CB

Advanced Automatic Tuning Alarm 12

The servo main power is not ready during the

tuning process.

Connect the main circuit power supply and then retry.

A9CC

Advanced Automatic Tuning Alarm 13

The servo is in an over-travel state during the

tuning process.

Eliminate the cause of the over-travel and then retry.

A9CD

Advanced Automatic Tuning Alarm 14

The servo is not enabled during the tuning

process.

Do not perform the servo enable OFF operation during

the tuning operation.

A9CE

Advanced Automatic Tuning Alarm 15

The currently effective gain of the servo during

the tuning process is not the first gain.

Set the automatic gain switching to invalid (Pn139.0 =
0) and the G-SEL to the OFF state.

A9CF

Advanced Automatic Tuning Alarm 16

The servo is in the STO state during the tuning

process.

Release the STO state and then retry.

A.9D0

Advanced Automatic Tuning Alarm 17

The magnetic polarity detection has not been

carried out before tuning.

Perform the "Magnetic Pole Detection" operation first

and then retry.

A9D1

Advanced Automatic Tuning Alarm 18

The tuning process has exceeded the maximum

time limit.

Confirm the mechanical connection situation and then

retry.

A9D2

Advanced Automatic Tuning Alarm 19

The saving of the gain result failed after the

tuning was completed.

Do not perform other parameter writing operations

during the tuning process and then retry.

A9D3
Advanced Automatic Tuning Alarm 20

The downstream command from the host

computer timed out during the tuning process.

Check whether the USB connection is good or replace
the USB cable and then retry.

Note: If a tuning-related warning occurs, there is no need to manually clear it. Just restart the tuning.

1.4

This section explains how to perform adjustments with Advanced Auto Tuning 2. This function is controlled by the opera-

Advanced Auto-Tuning 2 - Via Host Controller Position Commands

tion command (Pulse sequence command) of the upper device.

Note: 1. Advanced auto-tuning 2 is operated by the control mechanism of the upper device's operation command (Pulse sequence
command). Pay attention to the safety distance and mechanical collision when using.
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2. When using advanced auto-tuning 2, please ensure that the Tuning-less function Pn170.0=0 is turned off.

3. Advanced auto-tuning 2 starts to adjust based on the currently set speed loop gain (Pn100). Therefore, if vibration occurs at the
start of adjustment, correct adjustment will not be possible.

At this time, please reduce the Speed Loop Gain (Pn100) until the vibration disappears.

4. After performing advanced auto-tuning 2, if the "Estimated moment of inertia" is performed again due to changes in the load
state and transmission mechanism of the machine, please change the following parameters and set all the set values to be invalid. If
advanced auto-tuning 2 is performed without changing the parameters, it may cause mechanical vibration ordamage.

@ Pn0O0B.0 = 1 (Display all parameters)

@ Pn140.0 = 0 (Do not use model tracking control)

® Pn160.0 = 0 ( Do not use Adjust Anti-resonance Control)

® Pn408 = n.00 - 0 (Do not use friction compensation, 1st or 2nd notch)

5. The operation of Advanced auto tuning 2 can be performed through HCServoWorks. This function cannot be operated through

the operation panel.

(1) Execute through the HCServoWorks software on the host computer.

(2) Execute through the panel buttons (see 7.3.2 Advanced Automatic Tuning 1 for the specific operation method).

(3) Execute by starting with parameters. See the following table for detailed parameters (see 5.2.6 Numeric Settings for the specific
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operation method).

Table 7-20 Parameter Startup Tuning Correspondence

Parameter

Function

Stop

—

Medium Rigidity Structure, Interpolation Mode

Medium Rigidity Structure, Rapid Positioning Mode

Medium Rigidity Structure, Standard Mode

Pné6B0

Low Rigidity Structure, Interpolation Mode
With offline inertia

One-key Tuning Control

Low Rigidity Structure, Rapid Positioning Mode

(Fn202)

Low Rigidity Structure, Standard Mode

High Rigidity Structure, Interpolation Mode

O | N |~ OB W N

High Rigidity Structure, Rapid Positioning Mode

9

High Rigidity Structure, Standard Mode

11~19

The function settings are the same as those of 1~9 Without offline inertia

PnéB3

Tuning Initial Gain Level

0: No initial value, subject to the speed loop gain (Pn100)
1~5: The larger the value, the greater the gain

PnéB4

Tuning Initial Estimated Inertia

0: No initial value, subject to the starting value of moment of inertia estimation (Pn324)
1~3: The larger the value, the higher the inertia level

(Only valid when inertia estimation is enabled)

Pné6B5 0: No initial value, subject to the positioning completion range (Pn522)
Tuning Initial Positioning Accuracy | 1~9: The larger the value, the lower the positioning accuracy
Pn6B6
) ] Range: 1~100
Percentage when Saving the Gain
PnéB7 n.OOOO0 |None

Tuning Configuration
n. OOO1
Function

When the tuning starts, automatically adjust and force the initialization of relevant functions (Model

Tracking, Type A Vibration Suppression, Notch Filter, Vibration Suppression)

Table 7-21 Mechanism Selection Explanation

Mechanism Selection

Mechanism Type

Low Rigidity Structure

Conveyor Belt Structure

Medium Rigidity Structure

Ball Screw, Linear Motor

High Rigidity Structure

Rigid Body System

I 7.41 About Advanced Auto- tuning 2

Advanced auto-tuning 2 is a method for automatically performing optimal adjustments to the operation command from

the host controller.

Advanced Autotuning 2 can also be used for additional adjustments after Advanced auto-tuning.

In addition, if the correct moment of inertia ratio is set in Pn103, we don't have to perform advanced auto-tuning and only

perform the advanced auto-tuning 2.

Advanced Auto Tuning 2 makes adjustments to the following items.

- Gain adjustment (speed loop gain, position loop gain, etc.)

- Filter adjustment (torque command filter, notch filter)

+ Friction compensation

+ Adjust Anti-Resonance Control
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Travel

speed Travel distance

Command

\/

Command

Response

Host controller

Serove drive

Figure 7-4 Example of automatic operation

Note: Advanced Autotune 2 performs automatic adjustment, so vibration or overshoot may occur during operation. To ensure safety,
perform advanced tuning in a state where an emergency stop is possible at any time.

Confirmation items before operation

Before perform advanced auto tuning 2, be sure to confirm the following settings. When the following items are not cor-
rect, the "NO_OP " will display:

+ The main circuit power supply must be ON

+ Ther servo must be OFF

+ Prohibition of forward-rotation (P-OT), prohibition of reverse-rotation (N-OT) must not be in an overtravel state
+ The gain switching selection switch is manual gain switching (Pn139.0 = 0).

+ The Tst gain is selected.

+ No motor test function selection is invalid (Pn00C.0 = 0).

+ No alarms or warnings occurred.

+ Hardwired base block function (STO) does not work
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+ Auto gain switch must be disabled

- Write Prohibition should be disabled(Fn010)

+ Set the Tuning-less function to be invalid (Pn170.0 = 0)

+ The servbo motor is in the Position control while the servo ON.

The advanced auto tuning 2 cannot be adjusted smoothly in the following cases. Please adjust by One-parameter tuning.

+ When the movement amount indicated by the upper device command is the setting value of the positioning completion
width (PnéB5) or less.

+ When the moving speed commanded by the upper device is the setting value of the rotation detection value (Pn502) or
less.

+ When the Stop time (the time during which the positioning complete signal (/COIN) is OFF) is 10ms or less.
+ When the rigidity of the machine is low and vibration occurs during the positioning operation.

+ When using the position integration function.

+ During P (proportional) control.

+ When using the mode switch.

+ When the positioning completion width (Pné6B5) is narrow.

One-parameter tuning — refer to " Section 7.5 One-parameter Tuning".

Only use the overshoot detection value (Pn561) when fine-tuning the overshoot without changing the positioning comple-
tion range (Pn522). Since the factory setting of Pn561 is 100%, it is allowed to adjust up to the same overshoot as the position-
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ing completion width. If changed to 0%, the adjustment can be performed without overshoot within the positioning completion
width. However, after changing this value, the positioning time may be extended.

Table 7-22 Related Parameters about Advanced Auto Resonance 1

Overshoot Detection Value Speed Position Torque When Enabled | Classification
Pn561 Setting range Unit Factory setting
Immediately Setup
0-100 1% 100

I 7.4.2 Precautions for Advanced Auto tuning 2

When an abnormal operation occurs during the execution of Advanced Automatic Tuning 2, the causes and countermea-
sures are as follows:

If the Advanced Automatic Tuning 2 fails, deal with it by checking the causes and countermeasures corresponding to the
alarm number.

Table 7-23 Parameters about executing Advanced auto-tuning 2

Parameter Contents When enabled| Classification

ngoomd Adjust Anti-resonance Control without the use of auxiliary functions

Pn160 nOO10 Adjust Anti-resonance Control with auto tunning by auxiliary Immediately Setup

(Factory setting) |function

Table 7-24 Tuning Alarm Number Correspondence Table

Alarm No. Cause Countermeasure

A.9CO

) ) Operation status error -
Advanced Automatic Tuning Alarm 1

Increase the initial gain level of the advanced auto-
A9C2 The positioning completion signal [COIN] has  |matic tuning (PnéB3) by one level, or increase the

Advanced Automatic Tuning Alarm 3 | not been detected for more than 10 seconds.  |positioning accuracy of the advanced automatic
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tuning (Pn6B5) by one level.

The speed loop gain search has reached the Decrease the initial positioning accuracy of the auto-

lower limit. matic tuning (PnéB5) by one level.

A9C3

i ) The vibration can be suppressed through the Type A
Advanced Automatic Tuning Alarm 4

Mechanical vibration has occurred. vibration suppression adjustment function and the

vibration suppression function.

The position loop or model loop gain search Increase the positioning accuracy of the advanced

has reached the lower limit. automatic tuning (Pn6B5) by one level.

. o Set "Positioning Correspondence (Focus on Over-
When the motor is stopped, the positioning .
o ; ) shoot)" in the HCServoWorks startup mode.
A9C4 completion signal (/COIN) is unstable and is

) ) ) Restart the tuning, or set "L. 3" in the operation panel
Advanced Automatic Tuning Alarm 5 |turning ON/OFF.

startup mode to restart the tuning.

Suppress the vibration through the Type A vibration
Mechanical vibration has occurred. suppression adjustment function and the vibration

suppression function.

Increase the limit value when the torque limit is set.

A9C8 The torque limit value has been reached. — - - -
Increase the initial gain level of the automatic tuning

Advanced Automatic Tuning Alarm 9
(Pné6B3) by one level.

During the self-estimation process of the mo-
A.9C9 ment of inertia, the external input of (/P-CON) |Switch to Pl control during the self-estimation of the

Advanced Automatic Tuning Alarm 10 |has changed the speed loop control mode to P |[moment of inertia.

control.
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A9CA
Advanced Automatic Tuning Alarm 11

An alarm or warning occurred in the servo

during the tuning process.

Eliminate the cause of the alarm or warning and then

retry.

A9CB
Advanced Automatic Tuning Alarm 12

The servo main power is not ready during the

tuning process.

Connect the main circuit power supply and then retry.

A.9CC
Advanced Automatic Tuning Alarm 13

The servo is in an over-travel state during the

tuning process.

Eliminate the cause of the over-travel and then retry.

A.9CD
Advanced Automatic Tuning Alarm 14

The servo is not enabled during the tuning

process.

Do not perform the servo enable OFF operation during

the tuning operation.

A.9CE
Advanced Automatic Tuning Alarm 15

The currently effective gain of the servo during

the tuning process is not the first gain.

Set the automatic gain switching to invalid (Pn139.0 =
0) and the G-SEL to the OFF state.

A9CF
Advanced Automatic Tuning Alarm 16

The servo is in the STO state during the tuning

process.

Release the STO state and then retry.

A9D2
Advanced Automatic Tuning Alarm 19

The saving of the gain result failed after the

tuning was completed.

Do not perform other parameter writing operations

during the tuning process and then retry.

A9D3
Advanced Automatic Tuning Alarm 19

The downstream command from the host

computer timed out during the tuning process.

Check whether the USB connection is good or replace
the USB cable and then retry.

Note: If a tuning-related warning occurs, there is no need to manually clear it.

Just restart the tuning.

7.5

One-parameter Tuning

This section explains how to adjust by One-parameter tuning.

I 7.5.1 About One-parameter Tuning

One-parameter tuning is a method of manually adjusting a speed command or a position command from a host device

while running.

Adjusting one or two values through One-parameter tuning automatically adjusts the setting value of the associated gain.

One-parameter tuning has the following items.

- Gain adjustment (speed loop gain, position loop gain, etc.).

- Filter adjustment (torque command filter, notch filter).

+ Friction compensation.

+ Adjust Anti-resonance Control.

< Supplement >

Buiun] «

If the response characteristics cannot be obtained with advanced auto tuning 1 or advanced auto tuning 2, use One-pa-

rameter tuning.

In addition, if you want to further fine-tune servo gain after One-parameter tuning, please refer to "Adjustment Application

Function"

Note: Vibration or overshoot may occur during adjustment. To ensure safety, perform advanced tuning in a state where an
emergency stop is possible at any time.

Confirmation items before execution:

Before perform One-parameter tuning, be sure to confirm the following settings. When the following items are not set,

"NO_OP" will display:

+ The test without a motor function must be disabled (Pn00C.0 = 0).

+ Write Prohibition should be disabled(Fn010).
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- Set the Tuning-less function to be invalid (Pn170.0 = 0).

+ When performing tuning by speed control, set the tuning mode to 0 or 1.

I 7.5.2 Operation Steps for One-parameter Tuning
The operation steps of One-parameter tuning are as follows.
According to the selected adjustment mode, there are two operation procedures for One-parameter tuning.

- When Mode = 0 or 1 -Model tracking control is "invalid", and make adjustments except positioning.

+ When Mode = 2 or 3 - Model tracking control is "valid", and make adjustments of positioning.

The operation of One-parameter tuning can be executed through the operation panel or HCServoWorks.
However, the operation panel can only be operated when the tuning mode is set to "Mode = 0", "Mode = 1",

Please operate after setting the Moment of Inertia Ratio (Pn103) correctly by advanced auto tuning.

7.6  Supplements for Auto-tuning

I 7.6.1 Supplements for Function

Automatic notch filter function:

Normally, please set to "Auto-tuning" (Factory setting: "Auto-tuning").

When set to "Auto-tuning", vibration will be detected automatically when this function is executed, and the notch filter will
be adjusted.

Please set to "No auto-tuning" only when you do not change the notch filter setting.

Table 7-25 Parameters for Automatic notch filter

When enabled| Classification

Parameter Contents
n.OOOO0 Auto tuning of the 1st-stage notch filter without auxiliary functions
n. 0doon

} Auto tuning of the 1st-stage notch filter by auxiliary function
(Factory setting) ) _
Immediately Tuning

n.oood Auto tuning of the 2nd-stage notch filter without auxiliary functions

Pn460

n. 0100
Auto tuning of the 2nd-stage notch filter by auxiliary function

(Factory setting)

Adjust Anti-resonance Control function:

Normally, please set to "Auto-tuning" (Factory setting: "Auto-tuning"”)
When set to "Auto Tuning", vibration is automatically detected during Advanced auto-tuning, and Adjust Anti-Resonance

Control is automatically adjusted.

Table 7-26 Parameters about Adjust Anti-resonance Control

Parameter Contents When enabled| Classification

Auto tuning of Adjust Anti-resonance Control without auxiliary

ngooO
functions

Pn160 Immediately Tuning
n.oo1gd
) Auto tuning of Adjust Anti-resonance Control with auxiliary function
(Factory setting)
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Vibration suppression function:

The vibration suppression function is mainly used to suppress the low-frequency vibration (shaking) of about 1 to 100 Hz
caused by the vibration of the machine during positioning.

Normally, please set to "Auto-tuning" (Factory setting: "Auto-tuning").

When set to "Auto-tuning”, vibration is automatically detected during advanced auto-tuning, and vibration suppression
control is automatically adjusted.

Set to "No auto-tuning” only when you do not change the vibration suppression control setting that was set before exe-

cuting advanced auto tuning.

Table 7-27 Parameters about Vibration suppression function

Parameter Contents When enabled| Classification

Auto tuning of Vibration suppression function without auxiliary

n.0Oo0o

functions
Immediately Tuning

Pn140
n.0O100 Auto tuning of Vibration suppression function with auxiliary func-

(Factory setting) |tion

Friction compensation function:
- Lubricant viscous resistance changes in machine sliding parts
- Frictional resistance change caused by mechanical assembly deviations

- Frictional resistance change due to Aging

The applicable conditions for friction compensation differ depending on the mode . "Mode= 1" follows the setting of "Fric-
tion compensation function selection (Pn408.3)". "Mode = 2" or "Mode = 3" has nothing to do with the setting of "Friction com-
pensation function selection (Pn408.3)", and can be adjusted through "Valid friction compensation function ".

Table 7-28 Parameters for Friction compensation function

Mode

Friction compen "Mode = 1" "Mode = 2" "Mode = 3"

function selection

n.0 OO0
) Adjust when friction compensation is invalid
e (Factory setting) Adjust when friction Adjust when friction
n
compensation is valid compensation is valid
n1 000 Adjust when friction compensation is valid

Feedforward function:

After adjustment by "Mode= 2" and "Mode = 3" in the factory setting mode, "Feedforward (Pn109)", "Speed feedforward

(V-REF) input" and "Torque feedforward (T- REF) input" will become invalid.

According to the system configuration, if you want to use the "Speed feedforward (V-REF) input” and "Torque feedforward
(T-REF) input" and Model tracking control from the upper device at the same time, please set Pn140.3 = 1.

Table 7-29 Parameters for Feedforward function

Parameter Contents When enabled| Classification

n.0 OO0 Do not use Model tracking control and Speed/torque feedforward

(Factory setting) |simultaneously
: : Immediately Tuning
Using Model tracking control and Speed/torque feedforward

Pn140

n1 000 )
simultaneously

Note: When using the model tracking control under this function, the model tracking control will have the best feedforward inside
the servo. Therefore, usually do not use "speed feedforward (V-REF) input" and "torque feedforward (T-REF) input" from the upper
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device at the same time. However, Model tracking control and "Speed feedforward (V-REF) input" and "Torque feedforward (T-REF)
input” can be used at the same time as required. In this cas , if the input feed-forward is not correct, it may cause overshoot, please
pay attention.

I 7.6.2 Related Parameters
Related parameters are listed in Table 7-30 below.

+ Parameters related to this function

The parameters used or referenced when executing this function.

+ Whether to change the setting value of the parameter when executing this function.

"No": When executing this function, parameters cannot be changed through HCServoWorks, etc.
"Yes": Parameters can be changed through HCServoWorks, etc. when executing this function.

+ Whether there is automatic setting of parameters after executing this function

"Yes": After executing this function, the parameter setting value will be automatically set or adjusted.
"No": After executing this function, the parameter setting value will not be automatically set or adjusted.

Table 7-30 Parameters related to One-parameter tuning

Parameter Name ISt possiblhe to change Automatic setting
the setting value
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes ;
Pn124 Friction Compensation Frequency Correction No No 5
Pn125 Friction Compensation Gain Correction No Yes cg
Pn401 st Stage 1st Torque Command Filter Time Constant No Yes
Pn408 Torque-Related Function Selections Yes Yes
Pn409 1st Stage Notch Filter Frequency No Yes
Pn40A Tst Stage Notch Filter Q Value No Yes
Pn40C 2nd Stage Notch Filter Frequency No Yes
Pn40D 2nd Stage Notch Filter Q Value No Yes
Pn140 Model Following Control-Related Selections Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Correction No Yes
Pn143 Model Following Control Bias in the Forward Direction No Yes
Pn144 Model Following Control Bias in the Reverse Direction No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 odel Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control-Related Selections Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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7.7  Adjust Anti-resonance Control Function

This section describes the Adjust Anti-resonance Control function.

I 7.7.1 About Adjust Anti-resonance Control Function

Adjust Anti-Resonance Control function is used to further improve the effect of vibration suppression after the One-pa-
rameter tuning.

Adjust Anti-resonance Control function can effectively suppress the continuous vibration of about 100-1000Hz that occurs
when the control gain is increased.

This function will be automatically set by Advanced Auto-tuning or Advanced Auto-tuning 2. So use this function only
when further fine-tuning is required and when re-adjustment is required due to vibration detection failure.

After executing this function, if want to improve the response, perform One-parameter tuning, etc. Vibration may reoccur
after the anti-vibration gain is increased by one-parameter tuning, etc. At this time, please execute this function again to make
minor adjustments.

Note: - After executing this function, relevant parameters will be set automatically. Therefore, when this function is executed, the
response may change greatly. For the sake of safety, please execute this function in the state of emergency stop at any time.

« Before executing the Adjust Anti-resonance Control function, please correctly set the moment of inertia ratio (Pn103) through
advanced auto-tuning, etc. Otherwise, vibration may occur. .

* The vibration frequency range that can be detected by this function is T00Hz to 1,000Hz. Vibration outside the detection range
cannot be detected, and "F----" is displayed. In this case, set the notch filter automatically with "Mode = 2" of one-parameter tuning,
or use the vibration suppression function.

* Increasing the A-type anti-vibration damping gain (Pn163) can improve the vibration suppression effect, but if the damping gain
is too large, the vibration may be increased instead. While checking the vibration suppression effect, gradually increase the damping
gain setting value in units of 10% within the range of 0% to 200%. If the vibration suppression effect cannot be obtained even after
the damping gain reaches 200%, please stop the setting and reduce the control gain through One-parameter tuning, etc.

Confirmation items before execution:

Before executing Adjust Anti-Resonance Control, be sure to confirm the following settings. When the following items are
not set, "NO_OP" will display:

+ Select Tuning-less function to be invalid (Pn170.0 = 0) .
+ The test without a motor function must be disabled (Pn00C.0 = 0).

+ Torque control is not allowed.

+ Write Prohibition should be disabled(Fn010) .

I 7.7.2 Operation Steps of Anti-resonance Control Function

Execute this function when vibration occurs after inputting an action command

Adjust Anti-Resonance Control function can be done through HCServoWorks. This function cannot be operated through
the operation panel.

Operation steps of Adjust Anti-resonance Control function are as follows.

+ When using the Adjust Anti-Resonance Control function for the first time.
+ When the vibration frequency is unknown.

+ When the vibration frequency is known.

+ When making further fine-tuning after using the Adjust Anti-resonance Control function.
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I 7.7.3 Related Parameters
Related parameters are shown in Table 7-31 below.

+ Parameters related to the function.

The parameters used or referenced when executing this function.

+ Whether to change the setting value of the parameter when executing this function.

"No": When executing this function, parameters cannot be changed through HCServoWorks, etc.
"Yes": When executing this function, parameters can be changed through HCServoWorks, etc..

+ Whether there is automatic setting of parameters after executing this function.

"Yes": After executing this function, the parameter setting value will be automatically set or adjusted.
"No": After executing this function, the parameter setting value will not be automatically set or adjusted.

Table 7-31 Parameters for Anti-Resonance control function

Parameter Name st possiblhe to change the Automatic setting
setting value
Pn160 Anti-Resonance Control-Related Selections Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Correction Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Correction Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Correction Yes No

7.8  Vibration Suppression Function

This section explains the vibration suppression function.

Buiun] «

I 7.8.1 About the Vibration Suppression Function

The vibration suppression function is mainly used to suppress the low-frequency vibration (shaking) of about 1-100 Hz
caused by the vibration of the machine during positioning.

This function will be automatically set by Advanced Auto-tuning 1 or Advanced Auto-tuning 2. Only use this function when
further fine-tuning and re-adjustment is required due to vibration detection failure.

After executing this function, please perform One-parameter tuning to improve the response.

Note: * After executing this function, related parameters will be set automatically. But the response may change greatly. For safety,
please execute this function in a state where an emergency stop is possible at any time.

» Before executing this function, correctly set the Moment of Inertia Ratio (Pn103) by advanced auto tuning, etc. Otherwise,
vibration may occur.

* The vibration frequency range that can be detected by using this function is 1~100Hz. Vibration outside the detection range

cannot be detected, and "F----- is displayed.

* Vibration cannot be detected if there is no vibration due to positional deviation, or if the vibration frequency is outside the
detection frequency range. In this case, please use a displacement meter or a vibration meter to measure the vibration.

* When the vibration cannot be eliminated with the automatically detected vibration frequency, there may be an error between the
actual vibration frequency and the detected frequency, please fine-tune the vibration frequency.

1) Confirmation items before execution

Before executing the vibration suppression function, be sure to confirm the following settings. When the following items
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are not set, “NO_OP"will display:

+ In position control.
+ Set the Tuning-less function to be invalid (Pn170.0 = 0) .
+ The test without a motor function must be disabled (Pn00C.0 = 0).

+ Write Prohibition should be disabled(Fn010) .

2) Items affecting performance

Sufficient vibration suppression effect cannot be obtained by the vibration suppression function for vibrations that contin-
ue to occur during a stop. In this case, adjust with the Adjust Anti-resonance Control function or One-parameter tuning.

3) About the detection of vibration frequency

Frequency detection may not be possible if vibration does not appear in the position deviation or the vibration that results
from the position deviation is too small. You can adjust the detection sensitivity by changing the setting of the residual vibra-
tion detection width (Pn560), which is set as a percentage of the positioning completed width (Pn522). Perform the detection
of vibration frequencies again after adjusting the setting of Pn560.

Table 7-32 Parameter settings for Vibration frequency detection

Residual Vibration Detection Width Speed Position Torque When Enabled | Classification
Pn560 Setting range Unit Factory setting
Immediately Setup
1-3000 0.1% 400

Note: As a guideline, change the setting 10% at a time. If the setting of this parameter is lowered, the detection sensitivity will
be increased. Vibration may not be detected accurately if the setting is too small. The vibration frequencies that are automatically
detected may vary somewhat with each positioning operation. Perform positioning several times and make adjustments while
checking the effect of vibration suppression.

I 7.8.2 Precautions for Vibration Suppression Function

The operation procedure of the vibration suppression function is as follows.
The operation of the vibration suppression function can be performed through HCServoWorks. This function cannot be
operated through the operation panel.

Suppliments for the vibration suppression function:

Feedforward function:

In the factory setting mode, "Feedforward (Pn109)", "Speed feedforward input (V-REF) " and "Torque feedforward (T-REF)
input” will become invalid.

According to the system configuration, if you want to use the "Speed feedforward input (V-REF)" and "Torque feedforward

input(T-REF) " from the upper device and model tracking control at the same time, please set Pn140.3 = 1.

Table 7-33 Parameters for Feedforward Function

Parameter Contents When enabled| Classification

n.0 OO0 Do not use Model tracking control and Speed/torque feedforward

(Factory setting) |simultaneously

Immediately Tuning
Using Model tracking control and Speed/torque feedforward

Pn140
n1 000

simultaneously

Note: When using the Model following control under this function, the best feedforward will be set inside the servo.

Therefore, generally do not use the "Speed feedforward ( V-REF) input" and "Torque feedforward (T-REF) input" from the host
device at the same time.
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However, Model following control and "Speed feedforward (V-REF) input" and "Torque feedforward (T-REF) input" can be used at
the same time as required.

At this time, if the input feedforward is incorrect, it may cause overshoot.

I 7.8.3 Related Parameters

Related parameters are shown in Table 7-34 below.

+ Parameters related to this function

The parameters used or referenced when executing this function.

« Is it possible to change the setting value of the parameter when executing this function?

"No": When executing this function, parameters cannot be changed through HCServoWorks, etc.

"Yes": Parameters can be changed through HCServoWorks, etc. when executing this function.

+ Whether there is automatic setting of parameters after executing this function

"Yes": After executing this function, the parameter setting value will be automatically set or adjusted.

"No": After executing this function, the parameter setting value will not be automatically set or adjusted.

Table 7-34 Parameters for Vibration Suppression Function

Parameter Name 's it possible to change the Automatic setting
setting value
Pn140 Model Following Control-Related Selections Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Correction No No
Pn143 Model Following Control Bias in the Forward Direction No No
Pn144 Model Following Control Bias in the Reverse Direction No No -
Pn145 Vibration Suppression 1 Frequency A No Yes §
Pn146 Vibration Suppression 1 Frequency B No Yes 3
Pn147 Model Following Control Speed Feedforward Compensation No No
Pn14A Vibration Suppression 2 Frequency No No
Pn14B Vibration Suppression 2 Correction No No

7.9

Adjustment Application Function

The following describes the functions for further individual adjustments after advanced auto-tuning 1, advanced au-

to-tuning 2, and One-parameter tuning.

+ Gain switching.

+ Friction compensation function.

+ Current control mode selection.

+ Current gain value setting.

+ Speed detection method selection.

| 791 Gain Switching

The gain switching function includes "Manual gain switching" that uses an external input signal and "Auto gain switching".
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By using the gain switching function, the gain can be increased during positioning to shorten the positioning time, and the

gain can be decreased to suppress vibration when the servo motor is stopped.

Table 7-35 Parameters for Gain Switching

When enabled

Classification

Parameter Contents
n. OOOO0
) Manual gain switching
Pn139 (Factory setting) Immediately Tuning
n.0O00d?2 Auto gain switching
Note: 1. n. OO 1 is a reserved parameter (Do not set).
2. For gain switching combinations, please refer to "1) Gain switching combinations".
3. For manual gain switching, please refer to "2) Manual gain switching".
4. For the auto gain switching, please refer to "(3) Auto gain switching".
1) Gain switching combinations
Table 7-36 Gain switching combinations
Speed loop . . |Model tracking| _ . .
. o . . Position loop | Torque com- | Model tracking . Friction com-
Gain switching [Speed loop gain| integral time . . . control gain . .
gain mand filter | control gain* . pensation gain
constant correction*
Filter time
) Model tracking | Model friction
) Speed loop . constant of Model tracking i i
) Speed loop gain| ] Position loop ) control gain compensation
st gain integral time . st stage 1st control gain ) i
(Pn100) gain (Pn102) correction gain
constant (Pn1071) torque command (Pn141)
(Pn142) (Pn121)
(Pn401)
Filter time
2nd model 2nd model
2nd speed loop - constant of 2nd model ) o .
i 2nd speed loop | } 2nd position loop ) tracking control friction —
2nd gain ) integral time ) Tst stage 2nd | tracking control ] ) ) c
gain (Pn104) gain (Pn106) ) gain correction | compensation S
constant (Pn105) torque command| gain (Pn148) _ 5
(Pn149) gain (Pn122) Q@
(Pn412)

*The gain switching of model tracking control gain and model tracking control gain correction is only applicable to "Manu-

al switching gain".

In addition, the gain is switched only when the following conditions are satisfied at the same time and the gain switching
signal is input. When the conditions are not met, even if other parameters in the above table are switched, these parameters

will not be switched.

+ No command

+ The servo motor stops

2) Manual gain switching
" Manual gain switching " switches the 1st gain and the 2nd gain through the external input signal (/G-SEL).

Table 7-37 Parameters for Manual gain switching

When enabled

Classification

Parameter Contents
n.o0doo
Pn139 i Manual gain switching by external input signal ( /G-SEL) Immediately Tuning
(Factory setting)
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Table 7-38 Manual gain switching

Type Signal name Connector pin Setting Content

OFF Switch to 1st gain.
Input /G-SEL Need to be allocated

ON Switch to 2nd gain.

3) Auto gain switching

"Auto gain switching " is only valid at position control. The switching conditions are executed with the following settings.

Table 7-39 Parameters for Auto gain switching

Parameter Switch condition Switching gain Waiting time Switching time
. o Tst gain Waiting time 1 Switching time 1
Condition A satisfied
2nd gain Pn135 Pn131
Pn139 n.0O0OO2
- o 2nd gain Waiting time 2 Switching time 2
Condition A not satisfied
Tst gain Pn136 Pn132

Select "Switching condition A" for auto gain switching from the following settings.

Table 7-40 "Switching condition A" parameters of auto gain switching

Position control Other than position L o
Parameter L . L Waiting time |Switching time
Switching condition A control ( no switching)

n.0ood

) Positioning completion signal (/COIN) ON Fixed at 1st gain

(factory setting)
nO0O10 Positioning completion signal (/COIN) OFF|  Fixed at 2nd gain
nO0O20 Positioning proximity signal (/NEAR) ON Fixed at 1st gain
Pn139 Immediately Tuning
n.O0O30 Positioning proximity signal (/NEAR) OFF Fixed at 2nd gain
Position command filter output =0
n.OO040 Fixed at 1st gain
And the command pulse input is OFF

noos50 Position command pulse input ON Fixed at 2nd gain
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*Auto switching mode 1 (Pn139.0=2)

Relationship between waiting time and switching time at gain switching

For example, assume where the position loop gain Pn102 is switched to the 2nd position loop gains Pn106 in the auto
gain switching mode conditional on the positioning completion signal (/COIN) ON. The /COIN signal of the switching condition
is ON, and the gain is linearly changed from Pn102 to Pn106 during the switching time Pn131 after waiting for the waiting time
Pn135 from the time when the switching condition is satisfied.

Switching
conditon
A satisfied

Waiting time 1 Pn135
Switching time 1 Pn131

1st Gain 2nd Gain

Pn401

Pn100 Pn104
Pn102 Pn106

Waiting time 2 Pn136
Switching time 2 Pn132
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A Not satisfied
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Switching

Waiting time time
Pn135
Pn102 < ple P13,
Position Loop Gain
Pn106
2nd Position
Loop Gain

JCOIN

/COIN

Switching condition A satisfied

Figure 7-5 Relationship between waiting time and switching time at gain switchin

Note: Gain switching can be executed under PI or IP control mode (Pn10B).

4) Related parameters

Table 7-41 Parameters for adjustment application function

Parameter Name When enabled Classification
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn401 Tst Stage 1st Torque Command Filter Time Constant
Pn141 Model Following Control Gain
Pn142 Model Following Control Gain Correction
Pn121 Friction Compensation Gain )
Immediately Tuning =
Pn104 2nd Speed Loop Gain =3
Pn105 2nd Speed Loop Integral Time Constant cg
Pn106 2nd Position Loop Gain
Pn412 1st Stage 2nd Torque Command Filter Time Constant
Pn148 2nd Model Following Control Gain
Pn149 2nd Model Following Control Gain Correction
Pn122 2nd Friction Compensation Gain
5) Related parameters for auto gain switching
Table 7-42 Parameters related to auto gain switching
Parameter Name When enabled Classification
Pn131 Gain Switching Time 1
Pn132 Gain Switching Time 2 )
Pn135 Gain Switching Waiting Time 1 immediately Tuning
Pn136 Gain Switching Waiting Time 2
6) Related monitoring
Table 7-43 Monitoring No.related to auto gain switching
Monitoring No. Monitoring name Display value Content
UnOT4 Active Gain Monitor 1 Displayed when the 1st gain is valid
2 Displayed when the 2nd gain is valid
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Note: "1" is displayed when the Tuning-less function is valid.

Table 7-44 Monitoring parameters related to auto gain switching

Parameter Analog monitoring Monitoring name Output value Content
Pn006 Y% The 1st gain is valid
n. 0O 0B Inactiuve Gain Monitor
Pn007 2V The 2nd gain is valid

I 7.9.2 Manual Adjustment of Friction Compensation

The Friction compensation function is to correct viscous friction fluctuations and fixed load fluctuations.

The Friction compensation function can be automatically adjusted through advanced auto-tuning 1, advanced auto-tun-
ing 2, and One-parameter tuning. The following describes the procedure when manual adjustment is required.

1) Parameters to be set
To use the Friction compensation function, the following parameters need to be set.

Table 7-45 Parameters for Friction compensation function

Parameter Contents When enabled| Classification
n.0 OO0
) Without friction compensation function
Pn408 (Factory setting) Immediately Tuning
n1 000 Use friction compensation function

Table 7-46 Parameters for Friction compensation function

Parameter Name When enabled Classification
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Immediately Tuning .
Pn124 Friction Compensation Frequency Correction E|
Pn125 Friction Compensation Gain Correction g
«Q

2) Operation steps of Friction compensation function

The operation steps of the friction compensation function are as follows.

Note: When using the friction compensation function, please set the Moment of Inertia Ratio (Pn103) as correctly as possible. If the
moment of inertia ratio is incorrect, it may cause vibration.

@ Restore the following parameters related to friction compensation to the factory settings.
Friction Compensation Gain (Pn121) — Factory setting: 100

Friction Compensation Coefficient (Pn123) — Factory setting: 0

Friction Compensation Frequency Correction (Pn124) — Factory setting: 0

Friction Compensation Gain Correction (Pn125) — Factory setting: 100

Note: Please make the Friction Compensation Frequency Correction n (Pn124) and Friction Compensation Gain Correction (Pn125)
always be the factory settings.

@ To confirm the effect of the friction compensation function, please increase the Friction Compensation Coefficient (Pn123)
gradually.

Note: Normally, please set the setting value of the Friction Compensation Coefficient (Pn123) below 95%. If the effect is not obvious
enough, please increase the setting value of the Friction Compensation Gain (Pn121) by 10% within the range of no vibration

The effect of adjusting parameters:

Pn121: Friction Compensation Gain
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Set parameters of response to external disturbances. The higher the setting value, the better the response to external disturbance,
but if the setting value is too high, vibration may occur when the device has a resonance frequency.
Pn123: Friction Compensation Coefficient

Sets the parameters for the friction compensation effect. The higher the setting value, the better the effect, but if the setting value
is too high, the response is more likely to vibrate. Generally, please set the setting value below 95%.

® Adjustment effect: The adjustment result is shown as follows in the form of waveform diagrams before and after adjust-

ment.

Response prc_)blem Response improved by
due to friction frictioncompensation

/ Low friction /

Position deviation Position deviation

High friction

Command pulse speed Command pulse speed

Before adjustment After adjustment

Figure 7-6 Waveforms to adjustment results before and after adjustment

I 7.9.3 Current Control Mode Selection Function

The current control mode selection function can reduce the high-frequency noise during the servo motor stop. The mod-
els can use this function are as follows. This function is valid in the factory setting mode, and is set as a valid condition in many

occasions. When using this function, please set Pn009.1 = 1.

Table 7-47 Parameters for current control mode selection function

Parameter Contents When enabled| Classification
nOOood Select Current control mode 1
Restart the )
Pn009 nOO10 Tuning
} Select Current control mode 2 (low noise) power supply
(Factory setting)

I 7.9.4 Current Gain Value Setting Function

The current gain value setting function is to adjust the current control parameters inside the servo drive according to the
speed loop gain (Pn100) to reduce noise. By reducing the current gain value (when Pn13D is 2 000 , the current gain is the in-
ternal setting value), the noise level can be reduced. But at the same time, it will cause the response characteristics of the ser-
vo drive. Therefore, please adjust within the range that can ensure the response characteristics. In addition, it is invalid during

torque control (Pn000.1 = 2).

.0 Selecting power supply control mode 2 may increase the load rate which is in stop.
Points

Table 7-48 Parameters for Current gain value setting function

Current Gain Value Speed Position Torque When Enabled | Classification

Pn13D Setting range Unit Factory setting
Immediately Setup
100 ~ 2000 1% 2000

Note: After changing this function, the response characteristics of the speed loop will also change, so it is necessary to re-adjust the
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servo.

I 7.9.5 Speed Detection Method Selection

The speed detection method selection can smooth the servo motor speed during operation. Please set Pn009.2 = 1 and

select Speed detection 2 to make the motor speed smooth.

Table 7-49 Parameters for Speed detection method selection

When enabled

Classification

Parameter Contents
n.godd
) Select Speed detection 1 Restart the
Pn009 (Factory setting) Tuning
power supply
n. 0100 Select Speed detection 2
Note: After changing the speed detection method, the response characteristics of the speed loop will also change, so it is necessary

to re-adjust the servo.

7.10 Other Adjustments Functions

I 7.10.1 Feedforward

Feedforward is the function of performing feedforward compensation to shorten the positioning time during Position con-
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trol.
Table 7-50 Parameters for Feedforward
Feedforward | Position | When Enabled | Classification
Pn109 Setting range Unit Factory setting
Immediately Setup
0~ 100 1% 0
Feedforward Filter Time Constant | Position | When Enabled | Classification
Pn10A Setting range Unit Factory setting
Immediately Setup
0-6400 0.0Tms 0
Note: If the feed-forward setting value is too large, it may cause mechanical vibration. Please lower the setting value to 80% or less.

I 7.10.2 P (Proportional) control

Select the P control from the upper device through the input signal (/P-CON).
However, when it is set to Speed control with zero-position fix function, it is usually not necessary to use this function for a

position loop. When the /P-CON signal is turned ON, it becomes P control.

P control is set through Pn000.1 and input signal (/P-CON).

1) /P-CON input signal
Use /P-CON for switching signal of PI control/P control.

Table 7-51 /P-CON input signal
Type Signal name Connector pin Setting Content
CN1-41 OFF (H level) Change to PI control (Proportional/integral control)
Input /P-CON '
(Factory setting) ON (L level) Change to P control (Proportional control)
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I 7.10.3 Setting Mode Switch (P control/PI control switching)

The Mode switch is a function to automatically switch between P control and PI control.

Set switching conditions through Pn10B.0, and P control starts when the setting values of Pn10C, Pn10D, Pn10E, and
Pn10F are exceeded.
If switching conditions and condition values are set, overshoot can be suppressed during acceleration and deceleration

and the settling time can be shortened.

1) Related parameters

Select the switching condition of the Mode switching through Pn10B.0.

Table 7-52 Parameters for Setting mode switching

. Parameters that set condi- .
Parameter Select mode switch . When enabled| Classification
tional values

n.dooo Conditional on internal torque

] Pn10C

(Factory setting) |command
n.0oon Conditional on speed command Pn10D
Pn10B Immediately Tuning

n.0OOO 02 conditional on acceleration Pn10E
n. OO0 03 Conditional on positional deviation Pn10F
n. OO0 04 Mode switching not selected -

Table 7-53 Parameters for setting switching condition

Parameter Name When enabled Classification
Pn10C Mode Switching Level for Torque Command
Pn10D Mode Switching Level for Speed Command
Immediately Tuning
Pn10E Mode Switching Level for Acceleration
Pn10F Mode Switching Level for Position Deviation

Example: When the switching condition of the mode switching is used as the torque command (factory setting)

el
2.
5
«Q

When the torque command exceeds the torque set in Pn10C, the speed loop will switch to P control.

The torque command value is set to 200% at the factory.

No mode selection With mode selection

Motor Motor
speed speed

- Overshoot

—_ Actual servomotor

Y N\ / operation

J /N

Y Command N\
N Time Time
Overshoot —
Stable time Stable time

I 7.10.4 Torque Command Filter
A delay filter and a notch filter are serially configured in the torque command, and they act independently.

The notch filter is enabled/disabled through Pn408.

1) Torque command filter

If the vibration of the machine may be caused by the servo drive, if the following torque command filter time parameters
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are adjusted, the vibration may be eliminated. The smaller the value, the better the response, but it is limited by the mechanical

conditions.

Table 7-54 Parameters for Torque command filter

1st Stage 1st Torque Command Filter Time Constant

Speed Position Torque

When Enabled

Classification

Pn401

Setting range

Unit

Factory setting

0 ~ 65535

0.0Tms

100

Immediately

Tuning

Setting standard of Torque command filter

+ Speed Loop Gain (Pn100[Hz]) and torque filter time constant (Pn401[ms])

+ Adjustment value of stable control range Pn401[ms] <1000/ (2mPn100[Hz]4)

+ Limit adjustment value Pn401[ms] < 1000/ (2mt-Pn100[Hz]- 1)

Table 7-55 Parameters for Filter frequency of the 2nd stage 2nd torque command

2nd Stage 2nd Torque Command Filter Frequency

|Speed Position Torque

When Enabled

Classification

Pn4OF

Setting range

Unit

Factory setting

100 ~ 5000

THz

5000

Immediately

Tuning

Table 7-56 Parameters for 2nd stage 2nd torque command filter Q value

2nd Stage 2ond Torque Command Filter Q Value

Speed Position Torque

When Enabled

Classification

Pn410

Setting range

Unit

Factory setting

Immediately

Tuning

50 ~ 100 0.01ms 50

Note: When set to 5000, the filter becomes invalid.

2) Notch filter

The notch filter is a filter used to eliminate specific vibration frequency components caused by resonance of the ball screw

shaft, etc.

The gain curve is shown in the figure below, and a specific frequency (hereinafter referred to as the notch frequency) is in
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the shape of a notch, which can reduce or eliminate the notch frequency.

The larger the value of the Q value of the notch filter, the more severe the notch and phase delay.

Note: Select the notch filter to be valid/invalid through Pn408.

Table 7-57 Parameters for the validity/invalidity of notch filters

Parameter Contents When enabled| Classification

n. 0000

Disable the 1st stage notch filter
[Factory setting]

n.0O0O0O1 Enable the 1st stage notch filter )
Pn408 Immediately Setup
nonoo
] Disable the 2nd stage notch filter
[Factory setting]
n. 0100 Enable the 2nd stage notch filter
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Table 7-58 Notch filter parameters by mechanical vibration frequency

Parameter Name When enabled Classification

Pn409 st Stage Notch Filter Frequency

Pn40A st Stage Notch Filter Q Value

Pn40B 1st Stage Notch Filter Depth

Immediately Tuning
Pn40C 2nd Stage Notch Filter Frequency

Pn40D 2nd Stage Notch Filter Q Value

Pn40E 2nd Stage Notch Filter Depth

Note: 1. Do not set the Notch Filter Frequency (Pn409 or Pn40C) close to the response frequency of the speed loop. At least this
frequency should be set as 4 times of the speed loop gain (Pn100) (but Pn103 should be set correctly). Incorrect setting may cause

mechanical damage due to vibration.

2. Be sure to change the Notch Filter Frequency ( Pn409 or Pn40C) when the servo motor stop. If making changes while the servo
motor isrunning, it may cause vibration.

Q value = 0.7 Qvalue=1.0
Gain (db) Notch fiter Gain (db) Notch fiter
T 100 oo
0 or— -
-100 -0\
-200 200 bommmmmee e
-300 =300 | ________
102 10° 104 102 108 104
Frequency (Hz) Frequency (Hz)
Notch fiter Notch fiter
Phase (deg) Phase (deg)
0 0 .
—
-100 -100 g
5
-200 -200 «
-300 -300
-400 -400
10? 10° 104 102 108 104
Frequency (Hz) Frequency (Hz)
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8.1  Auxiliary Function List

Auxiliary functions refer to functions related to the operation and adjustment of the servo motor.
Displayed as a number starting with Fn on the operation panel.
The following table lists the overview and reference items of auxiliary functions.

Table 8-1 List of auxiliary functions

En number RN Operation of the] By HCSer- |Reference Chap-
operation panel voWorks ter
Fn000 Display Alarm History 1 1 8.2
Fn001 Simple Rigidity Selection 1 1 8.3
Fn002 JOG 1 1 8.4
Fn003 Origin Search 1 1 85
Fn004 Jog Program 1 1 8.6
Fn005 Initialize Parameters 1 1 8.7
Fn006 Clear Alarm History 1 1 8.8
Fn008 Reset Absolute Encoder 1 1 8.9
Fn009 Autotune Analog (Speed/Torque) Command Offset 1 1 -
FnOOA Manually Adjust Speed Command Offset 1 1 -
Fn00OB Manually Adjust Torque Command Offset 1 1 -
Fn0OC Adjust Analog Monitor Output Offset 1 1 8.10
FnOOD Adjust Analog Monitor Output Gain 1 1 8.11
FnOOE Autotune Motor Current Detection Signal Offset 1 1 8.12
FnOOF Manually Adjust Motor Current Detection Signal Offset 1 1 8.13
Fn010 Write Prohibition Setting 1 0 8.14
Fn011 Display Servomotor Model 1 1 8.15
Fn012 Display Software Version 1 1 8.16
Fn013 Multiturn Limit Setting after Multiturn Limit Disagreement Alarm 1 1 —
Fn01B Initialize Vibration Detection Level 1 1 8.17
Fn030 Software Reset 1 1 8.18
Fn082 Current JOG 1 1 8.19
Fn200 Tuning-less Level Setting 1 1 722
Fn201 Advanced Autotuning without Command 0 1 7.3
Fn202 Advanced Autotuning with Command 0 1 7.4 I
Fn203 One-Parameter Tuning 1 1 75
Fn204 Adjust Anti-resonance Control 0 1 7.7 ;>
Fn205 Vibration Suppression 0 1 7.8 §
Fn206 EasyFFT 1 1 8.19 1_7?
Fn207 Online Vibration Monitoring 1 1 — E—,
1. Operable 0: Not operable §
o

8.2 Display of Alarm Record (Fn000)

The servo drive has a retroactive display function, which can display up to 10 alarm records that have occurred.
The number and time stamp of the alarm occurrence can be confirmed.

Time stamp is a function that measures the duration after the control power supply and main circuit power supply are
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turned on in units of 100ms, and displays the total operating time when an alarm occurs.

If it is operated 24 hours a day, 365 days a year, it can be continuously measured for about 13 years.

< Time stamp display example>
When displaying 36000

36000x100 [ms]=3600 [s]=60 [min]=1 [h]
So the total run time is 1 hour.

The procedure for displaying alarm records is as follows:

@ Press (M) key to switch to auxiliary function mode * ”
@ Long-press @ for 1 sec., and the latest alarm will be displayed.

@ After short-pressing @ , the lower 4 digits of the alarm time stamp will be displayed, and short-press @ to display the
middle 4 digits of the alarm time stamp, then short-press @ once to display the highest 2 digits of the alarm time stamp. Then
short-press @ again to display the alarm record currently viewed.

@ Press @ key to display the previous alarm. Press @ key to display the new alarm. The higher the number in the left-
most digit, the older the alarm displayed.

® Press @ for about 1 sec, then return to the auxiliary function | Fn000
<Supplements>

+ When the same alarm occurs continuously, if the interval between error occurrences is less than 1 hour, it will not be
saved, and if it exceeds 1 hour, the alarm will be saved.

- "A.___"isdisplayed on the operation panel.

CAUTION/AN

- The overtravel prevention function is invalid during JOG operation. While operating, the operating range of the machinery used must be

considered.

- Alarm records can only be deleted through " Clear Alarm History (Fn006)". Even if the alarm is reset or the main circuit
power of the servo drive is cut off, the alarm history cannot be deleted.

8.3  Simple Rigidity Selection (FN001)

The operation steps for the simple rigidity selection (Fn001) are as follows:

@ Press the (M) on the panel to select the auxiliary function Fn000, and the panel displays "

@ Press the @ or@, and the panel displays " [ F~00!

aialnl

@ Press the @ for about 1 second, and the panel displays " | 2000
@ Press the @ or @ to adjust the offset value.
® After pressing the @ the panel displays " " which flashes for about 1 second, and then the panel displays "

d.00%K "
A A

nan

® Press the (S) for about 1 second, and return to the auxiliary function panel to display "

Table 8-2 Rigidity Level Comparison Table

level (Rigidity Level) pn100 (Speed Gain) | pn101 (Speed Integration) | pn102 (Position Gain) | pn401 (Torque Filtering)

1 100 4500 140 300

2 200 3000 286 198
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3 300 2500 428 148
4 400 2000 571 99
5 500 1666 714 82
6 600 1333 857 66
7 700 1166 1000 58
8 800 1000 1143 49
9 900 900 1286 44
10 1000 800 1429 39
I 1100 733 1571 36
12 1200 667 1714 33
13 1300 619 1857 30
14 1400 571 2000 28
15 1500 535 2143 26
16 1600 500 2286 24
17 1700 472 2428 23
18 1800 444 2571 22
19 1900 422 2714 20
20 2000 400 2857 19
21 2100 383 2940 18
22 2200 366 3080 17
23 2300 353 3220 16
24 2400 340 3370 15
25 2500 330 3500 14
26 2600 320 3650 13
27 2700 312 3800 12
28 2800 304 3930 11

29 2900 297 4118 10
30 3000 290 4250 9

8.4 JOG (Fn002)

JOG operation refers to the function to confirm the servo motor operation through speed control without connecting to

the host device.

H

1) Setting items before operation

To perform J OG operation, make the following settings in advance. Zg
x.

+ When the S- O N input signal is ON, please switch it to OFF. 5
<

+ Pn50A.1is set to "7" (always-ON " Valid "), please change it to a value other than " 7", o
Table 8-3 Parameters for Jog (J O G) speed 3_
<

Jogging Speed Speed Position Torque | | When Enabled | Classification
Pn304 Setting range Unit Factory setting
Immediately Setup
0 ~ 10000 1Trpm 500

+ Please set the JOG operation speed after considering the operation range of the machine used. JOG running speed is
set by Pn304.

2) Operation steps
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The following describes the operation steps when the servo motor rotation direction is set to Pn000.0=0 (CCW is for-
ward-rotation). Acceleration and deceleration in the process of FN002 is subject to Pn 305 and Pn 306. For the usage of these
two parameters, please refer to " Section 6.9 Soft Starting"”.

JOG operation are as follows:

@ Press (M) key to switch to Auxiliary function ’

@ Press @) or (V) to display ’

® Press (S) to display “[_J0]”

@ Press @ key to display “| - J00 |” to enter into servo-ON

® Press () key (forward-rotation) to (V) key (reversed-rotation) and the servo motor rotates at the speed set by Pn304.

© Press @ key to enter into the servo-OFF. You can also press @ for about 1 sec to turn off the servo.

@ Press (S) key for about 1 sec, then return to "

8.5  Origin Search ( Fn003)

Origin search is a function to determine the position of the origin pulse (phase C) of the incremental encoder and stop at
that position. This function is used when the motor shaft and mechanical position need to be positioned

Origin search can be performed under the following conditions.
+ S-ONis not input.
+ Parameter Pn50A.1#7.

The servo motor speed 60rpm .

- Please execute the origin search when the coupling is not connected.
POintSG - Forward-rotation drive prohibition (P-OT) and reverse-rotation drive prohibition (N-OT) are invalid when perform-

ing origin search,

The operation steps of origin search and positioning are as follows:

@ Press @ key to switch to Auxiliary function mode “| £n000 |~
@ Press ) or (V) key to display ’
® Press (S) for 1 sec, Fn003(origin search)” " is displayed for about 1 sec.

@ Press (M) key to enable the servo and then long-press (2N (forward-rotation) or (V) (reverse-rotation) to origin search,
then search dirction changes according to the setting of Pn000.0. Then long-press @ (forward-rotation) or @ (reverse-rota-
tion) until the servo motor stops, and the * " flashes on the panel, at this moment, the origin search is completed.

»

® After the origin search is completed, press @ key to disable the servo motor, and the panel displays *

® Press (S) for 1 sec and return to the auxiliary function mode * *(origin serach)

8.6 JOG Program ( Fn004)

JOG program refers to the function of setting and executing the continuous operation determined by the preset operation
mode, moving distance, moving speed, acceleration and deceleration time, and the number of repeated operations.

This function is the same as JOG operation (Fn0O02) and no need to connecte the upper device. Confirm the servo motor’s
operation and have the simple positioning.

1) Setting items before operation
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To perform Program JOG operation, make the following settings in advance.

- Please consider the operating range and safe operating speed of the machine, and set the correct operating distance

and operating speed.
+ Please make the servo drive ready.

+ Switch the S-ON input signal to OFF.

+ When Pn50A.1 is set to "7" (Normally servo-ON "valid"), please change it to a value other than "7".

<Supplement>

+ Position command filtering, in position control, can be performed.

+ The Overtravel prevention function becomes valid.

+ When using an absolute encoder, the SEN signal is always valid.

2) Related parameters

The parameters that can be set in the program JOG operation are as follows.

Table 8-4 Parameters for Program JOG operation setting

Program Jogging-Related Selections |Speed Position Torquel When Enabled | Classification
Pn530 Settiing range Unit Factory setting
Immediately Setup
0000 ~ 0005H - 0000
Program Jogging Travel Distance |Speed Position Torquel When Enabled | Classification
Pn531 Settiing range Unit Factory setting )
- : - - Immediately Setup
1~1073741824 (2%) 1 instruction unit 32768
Program Jogging Movement Speed |Speed Position Torquel When Enabled | Classification
Pn533 Settiing range Unit Factory setting
Immediately Setup
1 ~ 10000 1 rpm 500
Program Jogging Acceleration/Deceleration Time |Speed Position Torquel When Enabled | Classification
Pn534 Settiing range Unit Factory setting
Immediately Setup
2 ~ 10000 Tms 100
Program Jogging Waiting Time |Speed Position Torquel When Enabled | Classification
Pn535 Settiing range Unit Factory setting
Immediately Setup
0 ~ 10000 Tms 100
Program Jogging Number of Movements |Speed Position Torquel When Enabled | Classification
Pn536 Settiing range Unit Factory setting
Immediately Setup
0 ~ 1000 1time 1
Table 8-5 Pn530 parameters setting
Parameter Content Factory setting
n. AOO 0 |(Waiting time Pn535 — Forward Travel DistancePn531)xNumber of movements Pn536
n. AOO 1 |(Waiting time Pn535 — Reverse Travel DistancePn531)xNumber of movements Pn536
0on 2 (Waiting time Pn535 — Forward Travel Distance Pn531)xNumber of movements Pn536
n.
(Waiting time Pn535 — Reverse Travel DistancePn531)xNumber of movements Pn536
(Waiting time Pn535 — Forward Travel Distance Pn531)xNumber of movements Pn536
Pn530 n.OOO3 0

(Waiting time Pn535 — Reverse Travel Distance Pn531)xNumber of movements Pn536

n. AN 4

Travel Distance Pn531)xNumber of movements Pn536

(Waiting time Pn535 — Forward Travel Distance Pn531 — Waiting time Pn535 — Reverse-

n.HHAS

Travel Distance Pn531)xNumber of movements Pn536

(Waiting time Pn535 — Forward Travel Distance Pn531 — Waiting time Pn535 — Forward
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3) How to set unlimited operation

+ When Pn530.0=0/1/4/5, set the Number of movements (Pn536) to " 0 " to run infinitely.

+ The program JOG operation mode follows the setting of Pn530.0. In various operating modes, when Pn536#0, the
maximum number of movements is 1000 times. Please refer to Table 8-3 and Table 8-4 for details.

4) Operation steps

The operation steps of Program JOG operation are as follows:
@ Press (M) key to switch to auxiliary function mode * ’
@ Press @ or @ key to display * ?

® Press @ key for about 1 sec or more

@ Press @ key to enter into servo-ON

® In accordance with the initial movement direction of the operation mode @ or @ key, it will start to act after the wait-
ing time.

©® If the JOG operation of program finished, * " will flash and then return to the Step 4.

8.7 Initialize Parameters ( FN005)

P . t - Parameter setting value initialization must be done with the servo OFF. It cannot be executed while the servo is ON.
oints

- Restart the power supply to make the setting effective.

The parameter setting initialization operation steps are as follows:

@ Press (M) key to switch to auxilairy function mode "

@ Press @ or @ key to display "

@ Press @ key for more than 1 second and display " "

@ Press @ key to start parameter initialization. During initialization, the display will blink.
® After initialization is complete, " " will blink for about 1 second.

® After displaying "donE", return to displaying " "

@ Press (S) key, return " [Fo005] " is displayed.

To make the setting effective, please turn on the power of the servo drive again.

H

8.8  Clear Alarm History (Fn006)

Function to delete all alarm records recorded in the servo drive.

Alarm records can only be deleted by this function. Even if the alarm is reset or the main circuit power supply of the servo

odung Aseljixny .

drive is cut off, the alarm history cannot be deleted.

The operation steps to delete the alarm records are as follows:

"

@ Press @ key to switch to auxiliary function mode " | Fn000
@ Press ) or V) key to display " "
® Press @ key for more than 1 second , the display shows " | TRCLE|".

@ Press (M) key to clear the alarm history. after clearing' " will blink for about 1 second.
® "donE" is displayed.
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® Press (S) key to return to " "

8.9  Setting (Initialization) of the Absolute Encoder and Encoder Alarm
Reset (FN008)

DANGER /N

- After the setting of the absolute encoder, the rotation amount of data will be within the range of -2 revolutions to +2 revolutions. Since the

reference position of the mechanical system will change, please determine the reference position of the upper device according to the posi-

tion after the setting.
- If the machine is operated without positioning the host device, unexpected mechanical movements may occur, resulting in personal acci-

dents or mechanical damage. Please operate the machine with caution.

The absolute encoder must be initialized and set in the following situations:

+ When the system is put into use for the first time.

+ When the "Encoder Backup Alarm (A.810)" occurs.

+ When the "Encoder Checksum Alarm (A.820)" occurs.

+ When the serial data of the rotation amount of the absolute encoder needs to be initialized.

Perform the basic initialization setting through Fn008.

@ Please press the @ on the panel to select the auxiliary function Fn0OO, and the panel will display "
@ Press the @ or@, and the panel will display "

® Press the @ for about 1 second, and the panel will display !

® Press the @ until the panel displays "| PLELS | ", (If a wrong key operation is performed halfway, the panel will display "
" and flash for about 1 second, and then return to the auxiliary function execution mode. At this time, please start the
operation again from the beginning.)

® Press the @ to start the initialization setting of the absolute encoder. After the setting is completed, the panel will dis-

play " " and flash for about 1 second.

® Return to the panel display "

@ To make the setting effective, please turn on the power again.

8.10 Adjust Analog Monitor Output Offset ( FnO0OC)

Manually adjust the offset of the analog monitoring output (Torque command monitoring and Motor speed monitoring).
The offset value of Torque command monitoring and Motor speed monitoring can be adjusted independently. The offset value
has been adjusted at the factory, so it is generally not necessary to use this function.

1) Adjustment example

The example of offset amount adjustment for motor speed monitoring is shown below..
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Analog monitoring
output voltage

. A
Offset adjustment
\ 4

»

/ Motor speed

Figure 8-1 Example diagram of offset adjustment for Motor speed monitoring

Table 8-6 Offsert specification for Motor speed monitoring

Items Specification
Zero-adjustment range -2V~ +2V
Adjustment unit 18.9 mV/LSB

<Supplement>
+ This function cannot be executed when set to Write Prohibition Setting (Fn010).

+ Even if the Initialize Parameters (FN005) is executed, the adjustment value cannot be initialized.

+ When adjusting the offset, connect the actual measuring instrument with the analog monitoring output at zero output
and perform the adjustment. The setting example of zero output is shown below.

+ When the servo motor is not powered, set the monitor signal as the torque command.
+ During speed control, set the monitor signal to position deviation.
2) Operation steps

The operation steps of zero adjustment of analog monitoring output are as follows:
@ Press (M) key to switch to auxiliary function mode "

@ Press ) or (V) key to display " '

® Press @ key for about 1 sec, displaying " | Lh/ o |"
@Pres@ key to switch between the monitoring output of channel 1 and channel 2, and channel 2 is displayed as "| LhZ_o |"
® Press (S) key (less than 1 sec), zero adjustment data is displayed.

@® Press C/\) key or @ to change the data, and adjust the offset value of the analog monitoring output.

@ Press @ key (less than 1 sec), to switch to display the channel of analog monitoring output.

Press @ key for about 1 sec, returnto "

8.11 Adjust Analog Monitor Output Gain ( FnOOD)

Manually adjust the gain of Analog monitoring output (Torque command monitoring and Motor speed monitoring). The
gains of torque command monitoring and motor speed monitoring can be adjusted independently. The gain has been adjusted
at the factory, so generally there is no need to use this function.

1) Adjustment example

The example of gain adjustment for motor speed monitoring is shown below.
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A
Analog monitoring
output voltage

Motor speed

Figure 8-2 Example diagram of gain adjustment for motor speed monitoring
When setting the gain adjustment range, the 100% output value (gain adjustment value 0) can be used as the standard,
and the adjustment can be made between 0.5 times and 1.5 times of the standard value.

<Example>
When setting to "-125"

100 + (-125 x0.4)= 50 [%]
Therefore, the monitor output voltage is 0.5 times.
When setting to "125"

100 + (125 x0.4) =150 [%]
Therefore, the monitor output voltage is 1.5 times.

Table 8-7 Gain adjustment example for Motor speed monitoring

Items Specification
Zero-adjustment range 50% ~ 150%
Adjustment unit 0.4%/LSB

<Supplement>

+ This function cannot be executed when set to Write Prohibition Setting (Fn010).

+ Even if the Initialize Parameters (Fn005) is executed, the adjustment value cannot be initialized.

2) Operation steps

The operation steps of zero-adjustment of analog monitoring output are as follows:

@ Press @ key to switch to auxiliary function mode "
@ Press ) or V) key to display " "
® Press () key for about 1 sec, to display

@Pres@ key to switch between the Monitoring output of channel 1 and channel 2, and channel 2 is displayed as "| ChZ 0

H

® Press @ key (less than 1 sec), to display gain adjustment data.

oldung Aselixny .

® Press @ or @ key to change the data, to adjust the gain of the analog monitor output.

@ Press @ key for about 1 sec, and return to"
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8.12 Auto Tuning Motor Current Detection Signal Offset ( FNOOE )

- The automatic adjustment of the offset value of the motor current detection signal must be operated at servo OFF.
Points 0 - When the torque fluctuation is significantly larger than other servo drives, perform automatic adjustment of the

offset.

This function is only used when higher precision adjustment is required to further reduce torque ripple. Generally no ad-
justments are required

The operation steps of the automatic adjustment of the offset value of the motor current detection signal are as follows:

"

@ Press (M) key to switch to auxiliary function mode " [ F-000
@ Press @ or (V) key to display " "

® Press (S) key for more than 1 sec, and " " displays.
@ Press @ key to realize the automatic adjustment of the offset. after clearing” " will blink for about 1 sec.
® "donE" display and returned

® Press () key, and return to "

8.13 Manually adjust Motor Current Detection Signal Offset ( FNOOF )

This function is only used when higher precision adjustment is required to further reduce torque ripple. Generally no ad-
justment is required.

When performing manual adjustment, if this function executed by mistake, the characteristics may be dreduced.
. When performing manual adjustments, follow the precautions below.
P°|nts - Make the servo motor rotate at about 100 rpm,

- Observe the torque command monitoring in the analog monitoring state, and reduce the fluctuation.

The operation steps of manual adjustment of the offset value of the motor current detection signal are as follows:

" "

@ Press @ key to switch to auxilairy function mode " | Fn000
@ Press ) or (V) key to display " "
@ To adjust the U-phase offset, press @ key for about 1 sec, and " " displayed

@ Press @ key (less than 1 sec), and display U-phase offset.

H

® Press @ key or @ key to change the offset. The torque command must also be carefully adjusted while observing the
monitor signal.

© Press @ key (less than 1 sec) to confirm U-phase current offset adjustment.

@ Adjust the offset of V- phase. Press (S) key for about 1 sec, and " "display.
Press @ key (less than 1 sec), to display the offset value of V- phase.

oldung Aselixny .

@ Press @ or @ key to change the offset. The torque command must also be carefully adjusted while observing the
monitor signal.

@ Press (S) key for about 1 sec, and " "is displayed.
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8.14 Writing Prohibition Setting ( Fn010)

Function to prevent accidental writing of parameters.

1) Operation steps

Table 8-8 Parameter setting

Parameter value Functional operation
0000 Writing permission (write prohibition disabled)
0001 Write prohibition (parameters cannot be written after turning on the power next time)

The operation steps of the automatic adjustment of the offset value of the motor current detection signal are as follows:

1
Fr00

@ Press @ key to switch to auxiliary function mode "
@ Press @ or @ key to display "

® Press @ key for about 1 sec or more.

@ Press @ or @ key, and set it to any of the following values. Refer to Table 8-8 .
®" " display and return to * [PI00_] "

® Press @ key for about a sec, and returnto " | Fa010|"

@ To make the setting effective, please restart the power of the servo drive.

Note: This function of FNO10 cannot be realized in the debugging software now.

(2) Related parameters

AllPn OANO and auxiliary functions (Fn A A ) listed in "Table 7-8 Auxiliary Function List of Writing Prohibition Setting "
can be set as write-prohibited or write-permitted.

Table 8-9 Auxiliary Function List of Writing Prohibition Setting

Fn No. Elneton Operation by operation | By HC ServoWorks

panel HC ServoWorksY 7
Fn002 JOG 1 1
Fn003 Origin Search 1 1
Fn004 Jog Program 1 1
Fn005 Initialize Parameters 1 1
Fn006 Clear Alarm History 1 1 T
Fn008 Reset Absolute Encoder 1 1
Fn009 Auto tuning Analog (Speed/Torque) Reference Offset 1 1 .
FnOOA Manually Adjust Speed Reference Offset 1 1 :g
Fn00B Manually Adjust Torque Reference Offset 1 1 %
Fn00C Adjust Analog Monitor Output Offset 1 1 <
FnOOD Adjust Analog Monitor Output Gain 1 1 %1
FnOOE Auto tuning Motor Current Detection Signal Offset 1 1 2:-
FnOOF Manually Adjust Motor Current Detection Signal Offset 1 1 ©
Fn013 Multiturn Limit Setting after Multiturn Limit Disagreement Alarm 1 1
Fn01B Initialize Vibration Detection Level 1 1
Fn200 Tuning-less Level Setting 1 1

Note: When the Writing Prohibition Setting (Fn010) is valid, if the above auxiliary functions are executed, the display on the panel
operator is as follows, and the corresponding operations cannot be performed. To perform these auxiliary functions, the Fn010 must
be changed to disabled, and " " will be displayed on the panel, flashing for 1 second.
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8.15 Display Servo Motor Model ( Fn011)

To display the model, voltage, capacity, encoder type, and encoder resolution of the servo motor connected to the servo
drive. If the servo drive is customized, the corresponding number of the product of this specification will also be displayed.

The operation steps are as follows:

"

@ Press @ key to switch to auxiliary function mode " | Fn000

@ Press @) or (V) key to display " [Fo01]"

® Press @ key for about 1 sec to display models and voltage, such as* " 01 means 220V, 3 means high inertia, 2
means X 6 series servo motor.

@ Press (M) key to display the capacity of the servo motor, such as " " 400W .

® Press (M) key to display the encoder type and resolution, such as " "for incremental 23-bit encoders," | F0123] " is
an absolute 2 3-bit encoder.

© Press @ key and the special specification number of the servo drive will displaye. " " indicates a standard prod-
uct.

@ Press (S) key for about 1 sec and return to " [Fo011]".

8.16 Display Software Version ( Fn012)

To display the software version of the servo drive and encoder.

The operation steps to display the software version of the servo drive and encoder are as follows.

@ Press the @ key on the panel to select the auxiliary function mode. The panel will display "

@ Press the @) or () key. The panel will display " "

@ Press and hold the @ key for more than about one second, and the FPGA version will be shown, for example, "R.2A11".
@ Press the @ key, and the software version of the servo unit will be displayed, for example, "U.2B03".

® Press the @ key, and the slave firmware version of the servo unit will be shown, for example, "C.2520".

® Press the @ key, and the bus chip version of the servo unit will be displayed, for example, "E.0006".

@ Press the @ key, and the model information version of the servo unit will be shown, for example, "P2B06".

Press the (S) key to return to the display of '

8.17 Initialize Vibration Detection Level( Fn01B)

This function is to automatically set the Vibration Detection Level (Pn312) in order to detect the "Vibration Alarm (A.520)"
and "Vibration Warning (A.911)" more accurately after detecting the mechanical vibration in the running state.

The vibration detection function can detect the vibration component at a certain speed of the servo motor. When the
vibration exceeds the detection value calculated by the following detection formula , an alarm or warning will be displayed
through the Vibration Detection Selection (Pn310).

Detection value=Vibration detection value (Pn312[rpm]) xDetection sensitivity (Pn312 [%]) /100

<Remarks> _

+ This function can only be set when the vibration is detected by the factory-set Vibration Detection Level (Pn312) and
the "Vibration Alarm (A.520)" or "Vibration Warning (A.911)" is not displayed at the correct time .
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+ Depending on the state of the machine used, the detection sensitivity of vibration alarms and warnings may vary. In this
case, fine-tune the Vibration Detection Sensitivity (Pn311) by referring to the detection formula above.

- If the servo gain is not set properly, it may be difficult to detect vibration. And it may not be possible to detect all
vibrations.
- Please set an appropriate Moment of Inertia Ratio (Pn103). If the settings are not correct, vibration alarms and
. vibration warnings may be falsely detected or may not be detected.
POInts 0 - To set this function, the customer must have the operation with the actual command.
- Execute after changing to the operating state where the vibration detection value is to be set. If the setting is made

while the servo motor is rotating at low speed, vibration will be detected immediately after the servo is turned ON. If it

is set when the servo motor is running at a speed less than 10% of the maximum speed, "Error” will be displayed.

(1) Steps

The operation steps of the automatic adjustment of the motor current detection offset are as follows:
@ Press (M) key to switch to auxiliary function mode "

@ Press ) or (V) key to display " [F-017] ",

® Press () key for about 1 sec, and " " displayed

@ Press (M) key, then " " flashes, it will detect and update the vibration value. The detection and update will contin-
ue until the MODE/SET key is pressed again.

® Press (M) again at the appropriate time to finish the detection and updates. " " displays after the setting is com-
pleted normally. " "will display when the setting cannot be completed normally.

® Press (S) key to return to " [F-0/1]"
(2) Related parameters

The relevant parameters are as follows:

Table 8-10 Parameters for Vibration detection initialization

Vibration Detection Sensitivity |Speed Position Torquel When Enabled | Classification
Pn 311 Setting range Unit Factory setting
Immediately Setup
50 ~ 500 1% 100
Vibration Detection Level |Speed Position Torquel When Enabled | Classification
Pn 312 Setting range Unit Factory setting
Immediately Setup
0 ~ 5000 1rpm 50

Note: Pn312 is set by the detection value of vibration detection, so adjustment is not required. The detection sensitivity is set by
Pn311.

Table 8-11 P n310 Parameter setting

Parameter Contents When enabled| Classification
n.daA Do not detect vibration d. (Factory setting)
Pn 310 n.d0QA A warning occur after vibration is detected (A.911) . Immediately Setup
n.HEA An Alarm occur(A. 520) after vibration is detected .

8.18 Software Reset ( Fn030)

This function resets the servo drive internally by software. Sometimes it is necessary to restart the power supply after
changing the parameter setting. Using this function can make the setting effective without restarting the power supply.
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- This function must be operated at servo OFF.
Points 0 - This function has nothing to do with the upper device and can reset the servo drive. Be sure to disconnect with the

upper device.

The operation steps of software reset are as follows:

@ Press @ key to switch to auxiliary function mode " | Fo000 |
@ Press @ or @ key to display

® Press @ key for about 1 sec to display " [ 5-56 1"

@ Press () key until " " displayed.

® Press @ key, the panel display disappears.

® Press (S) key for about 1 sec and return to" [F-030

8.19 Current JOG (Fn082)

JOG operation refers to a function that confirms the operation of the servo motor through torque control without connect-
ing to the host device.

(1) Settings before operation

To perform JOG operation, the following settings must be made in advance.

+ When the S-ON input signal is ON, please switch it to OFF.

+ When Pn50A.1 is set to "7" (constant servo ON "enabled"), please change it to a value other than "7".
(2) Operation steps

The operation steps for current JOG operation are as follows:

@ Press the (M) to switch to the auxiliary function mode " [F-000]".

@ Press the @) or (V) to display "

® Press the (S) for about 1 second to display " "

@ Press the @ or @ to adjust the magnitude of the torque command.

® Press the (S) for about 1 second to display "

H

@® Press the @ or @ to adjust the electrical angle.
@ Press the (S) for about 1 second to display " !

Press the (M) to enter the current JOG mode, and it shows " ". When the electrical angle < 360°, the electrical

angle of the current loop is the set value. Press the @ or @ to output positive and negative torque commands, and the motor
keeps the angle unchanged. When the electrical angle = 360°, the electrical angle value of the current loop is determined by

the encoder. Press the @ or @ , and the motor rotates forward or backward.
@ Press the @ to exit the current JOG mode, and it shows "
Press the (S) , and the display returns to "

odung Aseljixny .

8.20 Advanced Automatic Tuning 1 (Fn201)

The operation steps for Advanced Automatic Tuning 1 (Fn201) are as follows:

@ Press the @ to switch to the auxiliary function mode "
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@ Press the @) or (V) to display

® Press the @ for about 1 second to enter the pre-start configuration stage and make adjustments according to actual
needs.

(1) It shows " " At this time, the inertia self - tuning is checked. If it needs to be unchecked, press the @) and it will
show "

(2) Press the (M) , it shows " " This is for tuning the moving distance, with the unit of turns. Use the &) or (V) to
change the moving distance.

(3) Press the (M) , it shows " " Select the tuning mode *1. Use the ) or (V) to change the mode.
(4) Press the (M) , it shows "[L__2]" Select the mechanical structure *2. Use the @) or () to change the mode.
(5) Press the (M) , it shows " " Set the initial gain level for automatic tuning. Use the @) or (V) to change the value.

(6) Press the (M) , it shows " " Set the initial estimated inertia for automatic tuning. Use the ) or (V) to change the
value.

(7) Press the (M) , it shows " " Set the initial positioning accuracy for automatic tuning. Use the @) or (V) to change
the value.

(8) Press the (M) , it shows " [L_0070] . Set the gain saving ratio. Use the @) or () to change the value, and use the () to
shift.

(9) Press the (M) , it shows " " The automation process is enabled by default. Press the () to change the setting,
and it shows " " to turn off the automation process.

@ Press the @ for about 1 second to start the tuning, and the following relevant key operations will be automatically exe-
cuted. If users need to perform key operations manually, set it to " "in @ .(9) to turn off the automation process.

® It shows "[567-_[", and the tuning process starts.

® Press the (&) to enable the servo, and it shows "[FET-_|"or "[FE—_]".

@ Press the @) or (V) to show " [J_1000] ", and enter the inertia self-estimation stage. The displayed value flashes. After the
estimation is completed, the displayed value stops flashing.

Press the @) or (V) again to show " ", and the gain search starts.
@ After the gain search is completed without errors, it shows "
Press the (S) , it shows " ". Save the tuning results and automatically exit the advanced automatic tuning. It

shows "

Note:

1. For the details of *1 tuning mode, please refer to 6.3 Advanced Automatic Tuning 1 - Table 6-16 Explanation Table of Tuning
Modes.

2. For the details of *2 mechanical structure, please refer to 6.3 Advanced Automatic Tuning 1 - Table 6-17 Explanation Table of
Mechanism Selection.

3. If any error occurs during the tuning process, "Error" will be displayed, and then it will automatically exit the advanced automatic
tuning and display the warning code, such as ".9C3". For details, please refer to 6.3.2 ""Tuning Alarm Number Correspondence Table".

8.21 Advanced Auto Tuning 2 (Fn202)

The operation steps for Advanced Automatic Tuning 2 (Fn202) are as follows:

@ Press the @ to switch to the auxiliary function mode " | Fr000

@ Pressthe @) or (V) to display "
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@ Press the @ for about 1 second to enter the pre-start configuration stage and make adjustments according to actual
needs.

(1) It shows " " At this time, the inertia self - tuning is checked. If it needs to be unchecked, press the @) and it will
show "

(2) Press the (M) , it shows " " Select the tuning mode *2. Use the () or (V) to change the mode.

(3) Press the @ ,itshows | Z|" Select the mechanical structure *3. Use the @ or @ to change the mode.

(4) Press the @ , it shows " |SAIn 2[" Set the initial gain level for automatic tuning. Use the @ or @ to change the value.

(5) Press the (M) , it shows " " Set the initial estimated inertia for automatic tuning. Use the @) or (V) to change the
value.

(6) Press the @ , it shows " |L0In . |". Set the initial positioning accuracy for automatic tuning. Use the @ or @ to change
the value.

(7) Press the @ , it shows " |C_0070]". Set the gain saving ratio. Use the @ or @ to change the value, and use the @ to
shift.

(8) Press the (M) , it shows " " The automation process is enabled by default. Press the (&) to change the setting,
and it shows " " to turn off the automation process.

@ Press the @ for about 1 second to start the tuning, and the following relevant key operations will be automatically exe-
cuted. If users need to perform key operations manually, set it to " "in ® .(9) to turn off the automation process.

® It shows " *, and the tuning process starts.

® Press the (&) to enable the servo, and it shows "[5E7-_|"or"[FE7—_]".

@ Press the @ or @ to show "|J_1000[", and enter the inertia self-estimation stage. The displayed value flashes. After the

estimation is completed, the displayed value stops flashing and show " ". Input a position command from the host unit (it
is recommended that the interval time between position commands be at least 300 ms), and then start the gain search.

After the gain search is completed without errors, it shows "

© Press the @ *4 it shows " ". Save the tuning results and automatically exit the advanced automatic tuning. It
shows " [Freli2 "

Note:
1. The *2 and *3 modes are the same as those in 7.17 Advanced Automatic Tuning 1 (Fn201).

2. For *1 and *4, when the servo controlled by the host computer unit is already in the running state, it can directly enter or exit
the Advanced Automatic Tuning of Fn202. When the motor is running, "WAIT" will be displayed, and it will disappear only when the
motor is in a stationary state (it is recommended that the interval time between position commands be at least 300 ms).

3. If any error occurs during the tuning process, "Error" will be displayed, and then it will automatically exit the advanced automatic
tuning and display the warning code, such as ".9C3". For details, please refer to 6.4.2 "Tuning Alarm Number Correspondence Table".

8.22 EasyFFT(Fn206)

After vibration occurs, setting a notch filter according to the vibration frequency can sometimes be effective in suppressing
vibration. This function utilizes the mechanical characteristics to detect and set the frequency of the notch filter and then sets
this frequency as a parameter. This setting function is called EasyFFT.

EasyFFT transmits the periodic waveform command from the servo unit to the servo motor, causing the servo motor to ro-
tate slightly several times within a certain period of time to make the machinery vibrate. The servo unit detects the resonance
frequency based on the vibration generated by the machinery and then sets the corresponding notch filter according to this
resonance frequency. The notch filter can effectively eliminate high-frequency vibrations and noises.

@ Press the (M) to switch to the auxiliary function mode "
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@ Press the @) or (V) to display "

® Press the @ for more than about 1 second, and it will display " " (Here, use the up and down keys to modify the
vibration amplitude during the test, and keep it as the default without making any changes).

@ Press the () for more than about 1 second, and it will display "

® Press the @ (less than 1 second), and it will display "

® Press the @ or @ , and the motor will run at a very small angle and make a sound. At the same time, "
flash three times. After completion, it will display " |F_itto] " (XXXX is the first segment notch filter frequency detected in the
current test). If multiple tests need to be performed, stay on this interface and press the @ or @ again. After the test is com-
pleted, if this frequency needs to be written, press the @ , and it will display " ', and after flashing three times, it will
still display " " Then press the @ or @ . Similar to the first segment test process, after displaying " ", press
the @ again to write the second segment frequency. When writing the first segment, PN408.0 will be changed to 1, that is,
the function of the first segment is turned on, and at the same time, PN409 will be written (similarly for the second segment,

change PN408.2 to 1, and write PN40C at the same time).

" will

@ After both segments are written, long press the @ to exit the FN206 function. After detecting the frequency, if the @
is not pressed, the corresponding frequency will not be written.
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9.1

Monitoring Display List

Monitoring display is to display the command value, the status of input and output signals, and the internal status of the

servo drive. The monitoring display list is as follows .

Table8-1 Monitoring display list

Un No. Display content Unit
Un000 Motor Speed rpm é
Un001 Speed Command rem g
Un002 Torque Command (Related to rated torque) % 5"
.
” ) ) ) ) Number of pulses from >
Un003 Rotation Angle 1 (32-bit decimal display ) o @
origin o
Un004 Rotation Angle2 (Angle from origin (Electrical angle)) deg '&
- )
Un005™ Input Signal Monitoring — <
Un006” Output Signal Monitoring —
Un007 Input Command Pulse Speed ( Valid only for position control) rpm
Un008 Deviation Counter (Position deviation) (Valid only for position control) Command unit
Un009 Accumulated Load Ratio (100% rated torque: Display effective torque in 10s cycle) %
UnOOA Regenerative Load Ratio (100% handleable regenerative power%: Display regenerative y
n %
power consumption in 10s cycle)
Un00B Power Consumed by DB Resistance (100% handleable power wiht the dynamic brake: DB 5
n )
power consumption in 10s cycle)
Un00C Input Command Pulse Counter (32-bit decimal display) Command unit
Feedback Pulse Counter (incremental data of 4 times of the number of encoder pulses: 32-
Un00D } Encoder pulse
bit decimal display )
Fully-closed Loop Feedback Pulse Counter (incremental data of 4 times of the number of
Un00OE ) ) ] External encoder pulse
fully-closed loop feedback pulse : 32-bit decimal display)
Un012 Total Operation Time 100ms
Un013" Feedback Pulse Counter (32-bit decimal display ) Command unit
Un014 Effective Gain Monitor —
Un015 Safety 1/0 Signal Monitor —
Un020 Rated Motor Speed rpm
Un021 Maximum Motor Speed rpm
Un135 W-Phase Current 0.1A
Un136 U-Phase Current 0.1A
Un138 Online Inertia Value %
Un140 Bus Voltage \
Un14E Speed Analog Input Monitoring (Only for Type F) TmV
Un14F Torque Analog Input Monitoring (Only for Type F) TmV
Un1Fé Motor Temperature C
Un1F9 User Position Feedback Command Unit

Note: * 1. Please refer to "Section 9.4 Input Signal Monitoring" .

* 2. Please refer to "Section 9.5 Output Signal Monitoring".

* 3. Please refer to " Section 9.3 How to Read 32-bit Decimal Display".
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9.2  Operation Example of Monitoring Display

Please refer to " Section 5.2.8 Operation of Monitoring Display (Un O OO ) " for details.

9.3 How to Read 32-bit Decimal Display

For details, please refer to " Section 5.2.6 Numerical setting ".

9.4 Input Signal Monitoring

The state of the input signal can be confirmed by " Input Signal Monitoring (Un005)". The confirmation procedure, the
judgment method of the display, and the examples are as follows.

Ae|dsiq BuliojuOy

I 9.4.1 Confirmation of Input Signal Status
The steps to confirm the input signal status by Un005 are as follows :

1) Press @ key to switch to the Monitoring function mode " | UNO0S | ",

2) After pressing @ for 1 sec, the current status will be displayed. The state is displayed by the operation panel. For the
judgment method of the display, please refer to "Section 8.4.2 Judgment Method of the Display State of the Input Signal".

3)Press (S) for about 1 sec and return to " [n005 ] ",

I 9.4.2 How to Judge Display State of the Input Signal

The state of the assigned input signal is displayed by the lighting state of the segment (LED) on the operation panel. The
relationship between input pins and LED numbers is shown below.

i i i Upper: OFF (H-level)
U L U Ll L Lower: ON (L-level;)
87654321 No.

+ The upper segment ( LED) lights up when the input signal is OFF ( open circuit ) .
+ The lower segment ( LED) lights up when the input signal is ON (short circuit).

LED No. Input pins No. Factory setting
1 CN1-40 /HomeSwitch
2 CN1-41 Probe 1
3 CN1-42 P-OT
4 CN1-43 N-OT
5 CN1-44 Probe 2
6 CN1-45 -
7 CN1-46 -
8 CN1-47 External 24V power supply input

I 9.4.3 Display Examples of Input Signal

A display example of an input signal is shown below :
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+ When the / HomeSwitch signal is ON

'! 1Yl ,, | lﬁj’—'] < The lower No.1 lights up.

87654321

+ When the /HomeSwich signal is OFF

,, Il ,, | 'HE] < The lower No.1 lights up

9.5  Output Signal Monitoring

The state of the output signal can be checked through "Output Signal Monitor (Un006)". The confirmation procedure, the
judgment method of the display, and the display example are as follows..

I 9.5.1 Confirmation of Output Signal Status
To confirm the Output Signal status through Un006 are as follows :

1) Press @ key to switch to the monitoring function mode "

2) After pressing @ for 1 sec, the current status will be displayed. The state is displayed through the segments of the op-
eration panel. For the judgment method of the display, please refer to " Sectoin 8.5.2 Judgment Method of the Output Signal

Display State".

3) Press and hold (S) key for about 1 sec, return to * 01005 ] "

I 9.5.2 Judgment Method of Output Signal Display Status

The assigned output signal is displayed by the lighting state of the segment (LED) of the operatoin panel. The correspon-
dence between output pins and LED No. is shown in the table below.

I 10 1l 1l 1)1 1| Ueper: OFF (H-level)
| ' POy Lower: ON (L-level)
87654321 No.

+ The upper segment ( LED) lights up when the output signal is OFF ( open circuit ) .

+ The lower segment ( LED) lights up when the output signal is ON (short circuit) .

LED No. Output pins Factory setting
1 CN1-31,-32 ALM
2 CN1-25, -26 BK
3 CN1-27,-28 —
4 CN1-29, -30 —
5 CN1-37,-38 —
6 — _
7 — _
8 — _
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I 9.5.3 Examples of Output Signal Display

Display examples of output signals are shown below.

+ When the ALM signal is activated ( Alarm occurs at H-level )

'l I il I IEH] < The lower No.1 lights up.

7654321

9.6  Monitoring Display at Power-ON

If set Un number through Pn52F the data of the Un number will be displayed on the operation panel when the power is
turned on. However, if it has been set to FFF [ Factory setting], the status (bb, run, etc.) will be displayed when the power is

Ae|dsiq BuliojuOy

turned on.

Table 8-2 Pn52F parameter setting

Monitor Display at Startup Position Speed Torque When enabled | Classification
Pn52F Setting range Unit Factory setting
Immediately Setup
0 - FFF — FFF
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10.1 Fully-closed Loop Model Establishment and Connection

The fully-closed loop system uses the auxiliary encoder to feed back the actual position of the mechanical end to the ser-
vo drive to improve the backlash of the guide screw of the transmission system, the flexibility of the coupling or belt drive, the
temperature and thermal expansion of the transmission system, and the linearity of the transmission system Or end sliding and
other factors to achieve high and accurate positioning.

Fully-closed loop encoder cables must use shielded twisted-pair cables.

Servo motor

{19

External encoder

|| 1stencoder [ — ]
(S :
N CN2
Fully-closed
encoder
CN4

Figure 10-1 Fully-closed loop model diagram
Connect the fully-closed loop encoder (CN4) according to the pin definition in Table 9-1 after soldering, the first encoder
(CN2) is connected to the servo motor, and the communication between the upper controller and the servo drive is established
through a network cable connection. The CN4 pin diagram is as follows. (The position of CN4 is different for different servo
drive, please refer to Section 1.4 and 1.5 for details)

Ae|dsiq wuely «

Figure 10-2 CN4 pins arrangements

Table 10-1 Pin definition of fully-closed loop grating ruler

Incremental ABZ encoder |  SinCos encoder with
Pin with Differential hall Differential hall sensors BISS Encoder Tamagawa Encoder
sensors and Z-signal
: +5V output +5V output +5V output +5V output
Current output =3 00mA _ | Current output <3 00mA _ | Current output <3 00mA _ | Current output <=3 00mA _
2 0V output 0V output 0V output 0V output
Hall U+ Hall U+ — —
4 Hall U- Hall U- — —
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5 Hall V + Hall V + — —
6 Incremental encoder A - Sine encoder Sin - BISS-C CLK- Serial DATA -
7 Incremental encoder B- Sine encoder Cos - BISS-C DATA- —
8 Incremental encoder Z - Incremental encoder Z - — —
9 Hall W + Hall W + — —
10 Hall V - Hall V - — —
11 Incremental encoder A + Sine encoder Sin + BISS-C CLK+ Serial DATA+
12 Incremental encoder B + Sine encoder Cos + BISS-C DATA+ —
13 Incremental encoder Z + Incremental encoder Z + — —
14 Hall W - Hall W - — —
15 Temperature sensor signal | Temperature sensor signal | Temperature sensor signal | Temperature sensor signal
Shell Shield Shield Shield Shield
Torque
command
Speed
command
Position £ - o i
d ectronic gear o . nit °
omman > _ Pn20E > Dewattlon —>E§§;tr|§|n|oop—> conversion Speed loop —»0—~0—— >
Pn210 coui er Pn2oA | T L o
:Speed feedback : 3
| | Speed
| i | conversion 9
______________ P
Unit | T
conversion Alarm detecion Y Q
Encoder Pg Pn51B 1 Ad1o =
divided Speed
output
< Pn281 |«
Pn284
Figure 10-3 Fully-closed loop system control block diagram
10.2 Parameters Setting for Fully-closed Loop
Parameter Name Setting range Factory setting Unit When enabled
External Encoder 0-4 0 - After restart
0 Do not use
1 Use in standard running direction
Pn002.3
2 Reserved parameters (Do not change)
3 Use in reverse direction
4 Reserved parameters (Do not change)
Number of External
Pn20A . 4-1048576 32768 1P/R ev After restart
Encoder Scale Pitches
Speed
) 0-1 0 - After restart
FeedbackSelection
Pn22A.3
0 Use motor encoder speed
1 Use external encoder speed
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Encoder Output
Pn281 1-4096 20 1 pulse edge/pitch After restart
Resolution
Number of Pulses
Pn284 corresponding to the 0-65535 0 1 pulse edge / pitch After restart
Grating Pitch
Motor-Load Position
Pn51B Deviation Overflow 0-1073741824 1000 1 command unit Immediately
Detection Level
Encoder data length 0000H-C8C8H 0000H - After restart
Data length of the second encoder
0~1 ‘ Data length
Pné06
Data length of the first encoder
2~3 ‘ Data length
Second Encoder Type R
0-5 0 - After restart
Selection >
)
=S
3
0 HCFA encoder o
)
1 BISS encoder T
Pn607.0 Q
2 YAS encoder <
3 ABZ encoder
4 AB encoder
5 SinCOS encoder
6091-GearRationNum
Pn78C Electronic Gear Ratio 1-1073741823 1 - Effective after disabled
Numerator
6091-GearRationDen
Pn78E Electronic Gear Ratio 1-1073741823 1 - Effective after disabled
Denominator
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10.3 Fully-closed Loop Setting Procedure

Confirm
wiring

Pn002.3=0 )
Close fully-closed loop encoder:

to confirm that the direction of
the fully closed-loop encoder is
consisten with the direction of

\motor rotation Y,

!
( Pné07 A
Fully-closed loop encoder
| type selection

J

Pn20A
Fully-closed loop encoder
pitch setting

Pn20E, Pn210
Electrionic gear ratio

setting

Pn51B
Fully-closed loop encoder

Position deviation over
detectionvalue setting

To confirm
whether the direction of
the fully-closed loop encoder is
consistent with the direction g

runs in reverse dirrction

Pn002.3=3
Fully-closed loop encoder

Pn002.3=1
Fully-closed loop encoder
runs in standard dirrction

Fully-closed

loop ON

Figure 10-4 Fully-closed loop system setting procedures

10.4 Fully-closed Loop Parameter Setting

I 10.4.1 Fully-closed Loop Encoder Direction Setting

Table 10-2 Fully —closed loop encoder direction setting

Parameter Name Setting range Factory setting Unit When enabled
Fully closed-loop
encoder using direction 0-4 0 - After restart
setting
0 Do not use
Pn002.3 . . o
1 Use in standard running direction
2 Reserved parameters (Do not change)
3 Use in reverse direction
4 Reserved parameters (Do not change)
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Before using the fully-closed loop function, please make sure that the direction of the fully-closed loop encoder is con-
sistent with the direction of motor rotation. For the direction setting of the motor rotation (Pn000.0 ), refer to Section 5.3.4 and
the steps are as follows:

1. Confirm that the fully-closed loop system has been built and the parameter setting is completed (At this time, Pn 002.3=
0, the feedback of the fully-closed loop encoder defaults to the feedback in the standard running direction);

2. Enter into the monitoring display of HCServoWorks, check "Feedback pulse counter” and "Fully-closed loop feedback
pulse counter”;

3. Perform speed J OG at this time, and check the monitoring panel of the host controller, and confirm whether the values
of "Feedback pulse counter" and "Fully-closed loop feedback pulse counter” increase or decrease at the same time ;

4. If the feedback values of "Feedback pulse counter" and "Fully-closed loop feedback pulse counter" do not increase or
decrease at the same time, parameter adjustment is required; the value of Pn 002.3 can be modified; after modification, repeat
the above operation until the feedback value are the same.

Warning: For example, the feedback values of "Feedback pulse counter" and "Fully-closed loop feedback pulse counter" are not
incremented or decremented at the same time. At this time, when the position mode is used, a speeding phenomenon will occur.
Otherwise, the machine tool will be damaged.

I 10.4.2 Fully-closed Loop Encoder Pitch Setting

Table 10-3 Fully-closed loop encoder pitch setting

Parameter Name Setting range Factory setting Unit When enabled
Number of External
Pn20A 4-65535 32768 Pitch / Rev After restart
Encoder Scale Pitches

Parameter function: The number of AB pulses corresponding to the fully-closed loop when the motor rotates one revolu-
tion;

The fully-closed-loop encoder pulse calculation method corresponding to one revolution of the motor can be estimated
from physical quantities; If the fully-closed-loop encoder pitch (Pn20A) is not set correctly, the error between the feedback po-

sition of the fully-closed-loop encoder and the motor encoder will gradually increase due to long-term operation, and eventu-
ally alarm A.d10 occurs.

When the machine uses a screw drive and a fully-closed loop encoder to form a fully-closed loop control, it is necessary
to use the lead of the screw and the resolution of the fully-closed loop encoder to calculate the number of pulses of the ful-
ly-closed loop encoder corresponding to one revolution of the motor. If the specifications of the screw rod and fully-closed
loop encoder have been confirmed, the user can directly estimate Pn 20A from the theoretical value.

Example:
If the screw lead is 5 mm, the resolution of the grating ruler (fully-closed-loop encoder) is 1 um;

5mm  5000um
Tum — Tum

= 5000 pluse = Pn20A

When the motor has one revolution, the fully-closed loop encoder feedsback has 5000 pulses.
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I 10.4.3 Selection of Fully-closed Loop Speed Feedback
When Pn 002.3=0 (No external encoder), this parameter cannot be used.

Table 10-4 Electronic gear ratio setting

Parameter Name Setting range Factory setting Unit When enabled
Speed Feedback
0-1 0 - After restart
Selection
Pn22A.3
0 Use motor encoder speed
1 Use external encoder speed

I 10.4.4 JOG in Fully-closed Loop Control

After confirming that the wiring and parameter settings are correct:

1. Enter into the monitoring panel of the HCS ervoWorks, check the "Feedback pulse counter” and "Fully-closed loop feed-
back pulse counter” and record the current value.

2. Enter into the JOG" of the HCServo Works, set the jogging speed on the JOG operation panel, and enable the servo
drive. Refer to Section 9.4.1 to make sure that the direction of the fully-closed loop encoder is consistent with the direction of

motor rotation.
3. Click the program JOG , and the operating conditions can be set by yourself;
Assume that the first encoder resolution = M, Fully-closed loop encoder pitch (Pn 20A ) = N, Gear ratio X 1Y,

Program JOG moving distance = L, Program J OG moving speed = 500 , Program JOG moving times = 1, Program JOG
running mode = 0 (Forward-rotation);

Then the number of motor revolutions , at this time the value of "Feedback pulse counter” should be Mx R, and the value
of "Fully-closed loop feedback pulse counter” should be NxR.

I 10.4.5 Setting of the Data Length of the Full-Closed Loop Encoder

For the BISS protocol, it is necessary to add the setting of Pn606 for the encoder data length selection. For example, for a
32-bit BISS encoder, it should be modified and filled with the value of 20. For a multi-turn plus single-turn BISS absolute en-
coder, the number of bits of the single turn and the number of bits of the multi-turn should be added together, and then the

result should be converted into hexadecimal before being filled in.

Table 10-5 Encoder Data Length Setting Table

Parameter Name Setting range Factory setting Setting unit Setting unit

Encoder data length 0000H-C8C8H 0000H - After restart

Data length of the second encoder

0~1 ‘ Data length

Pn606

Data length of the first encoder

2~3 ‘ Data length
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10.5 Fully-closed Loop Frequency Division Pulse Output Function

Table 10-6 Fully- closed loop frequency division pulse output function setting

Parameter Name Setting range Factory setting Unit When enabled
Encoder Output i
Pn20E . 1-4096 20 1 Pulse Edge/Pitch After restart
Resolution

Number of Pulses

Pn210 corresponding to the 0-65535 0 1 Pulse Edge/Pitch After restart
Grating Pitch

Set the encoder output resolution of the encoder frequency division pulse output (PAO, /PAO, PBO, /PBO, refer to Section
2.6.1) signal sent by the servo drive to the upper device .

The number of frequency division pulse = Pn281/Pn284;

Setting example:

Pn 281=4, Pn 284=1, gear ratio 1:1;

PLC sends a pulse command to servo drive A, then servo drive B receives 4 edge signals ;
Pn 281=4, Pn 284=1, gear ratio 2 :1;

PLC sends a pulse command to servo drive A, then servo drive B receives 8 edge signals ;
Pn 281=4, Pn 284=1, gear ratio 1: 2 ;

PLC sends a pulse command to servo drive A, then servo drive B receives 2 edge signals ;
Pn 281=2, Pn 284=1, gear ratio 1:1;

PLC sends a pulse command to servo drive A, then servo drive B receives 2 edge signals ;

Host controller

|:|” Servo motor
s
L |
OA OB =i | External encoder
.......... 1N |
1st encoder | [ — ]
(1| i i
S |
Fully-closed |
i L
CN4

Figure 10-5 Diagram of frequency division pulse of fully-closed loop system

10.6 Fully-closed Loop Alarms and Solutions

Table 10-7 Fully- closed Loop Alarms and Solutions

A.d10 Excessive Fully-closed loop position deviation

Condition Fully-closed loop position deviation is too large
Trigger conditions and reasons . 1. The setting value of Pn 51B is too small;
eason
2. Whether the connector is loose or there is a problem with the connection

) ) 1. Check whether the setting value of Pn 51B is reasonable, and it can be increased appropriately;
Inspection and troubeshooting

2. Check the wiring.
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A.CF1 Fully-closed loop encoder communication failure

Condition

Fully-closed loop encoder communication failure

Trigger conditions and reasons

Reason

1. There is something wrong with the CN4;

2. Wrong selection of fully — closed loop encoder type.

Inspection and troubeshooting

1. Check whether there is any welding error in the C N4
2. Check the setting of Pn 607.0

10.7 Second Encoder Feedback

When the full-closed loop is not enabled, the second encoder feedback can be enabled first to adjust the relevant param-

eters to avoid abnormalities.

Table 10-8 Parameter Table for the Second Encoder Feedback Function

Parameter Meaning When enabled| Classification
0
Pn790.0 ) Do not enable the second encoder feedback
(Factory setting)
(Second encoder — After restart Setup
1 Enable the positive second encoder feedback
feedback)
2 Enable the negative second encoder feedback.

When Pn790.0 = 0, the second encoder feedback is not enabled.

When Pn790.0 = 1, the positive second encoder feedback is enabled, and it can be read through the monitoring panel

UnOOE or the bus 2794.

Ae|dsiq wuely «

When Pn790.0 = 2, the negative second encoder feedback is enabled, and it can be read through the monitoring panel

UnOOE or the bus 2794.
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11.1 When an Alarm Occurs

This section explains the processing method when an alarm occurs.

" Section 11.1.1 Alarm List" explains the alarm name, the alarm content, the stop method when the alarm occurs, and
whether the alarm can be reset.

" Section 11.1.2 Causes and Troubleshooting of Alarms " explains the causes of alarms and their treatment methods .

| 11.1.1 Alarm List

How to stop the alarm :
BM.1: Depends on Pn001.0. The factory setting is Dynamic Brake (DB) stop.
BM.2 : Depends on Pn00B.1. The factory setting is zero-speed stop when the speed command is zero.

For torque control, generally use BM.1 to stop. By setting PnO0B.1 = 1, the same stop method as BM.1 can be set. When
using multiple servo motors, this stop method can be used to prevent damage to the machine due to different stop methods.

Whether the alarm can be reset :

Yes: The alarm can be cleared by alarm reset. However, if the cause of the alarm is not completely eliminated, the alarm
cannot be dismissed.

No: The alarm cannot be cleared by alarm reset .
The alarm list is as follows :

Table 11-1 List of alarms

How to stop when |Whether the alarm
Alarm No. Alert name Content
an alarm occurs can be reset .
Parameter Checksum >
A.020 There is an error in the parameter data in the servo drive. BM.1 No o
Error 3
There is an error in the parameter data format in the servo O
A.021 Parameter Format Error BMA1 No ]
drive.. -noT
A.022  |System Checksum Error There is an error in the parameter data in the servo drive. BM.1 No <
Main Circuit Detector
A.030 . There is an error in the detection data for the main circuit BM.1 Yes
rror
Parameter Setting Error A parameter setting is outside of the setting range BM.1 No
A.040  |Output Pin Definition
) Output pin definition is repeated. BM.1 No
Repeation
Frequency Division Pulse  |Encoder frequency division pulse number (Pn212) is
A.041 BM.1 No
Output Error ourside of the setting range .
Parameter Combination The combination of some parameters exceeds the setting
A.042 BM.1 No
Error range.
Semi-Closed/Fully-Closed i i
Optional modules and tPn00B.3, Pn002.3 settings do not
A.044  |Loop Control Parameter BM.1 No
match .
Setting Error
The capacities of the servo drive and Servo motor do not
A.050 |Combination Error BM.1 Yes
match. .
Unsupported Device
A.051 Al An unsupported device was connected BM.1 No
arm
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Invalid Servo ON

After executing the auxiliary function to power on the

A.0bO motor, the servo ON input (/S-ON) signal is input from the BM.1 Yes
Command Alarm
host controller.
An overcurrent flowed through the power transistor or the
A.100  |Overcurrent detection BM1 No
heat sink overheated .
A.300 |Regeneration Error There is an error related to regeneration BM1 Yes
A.320 |Regenerative Overload A regenerative overload occurred BM.2 Yes
o + The AC power supply input setting or DC power supply
Main Circuit Power Supply | o
A.330 » input setting is not correct. BM.1 Yes
Wiring Error
- The power supply wiring is not correct
Built-in Brake Open-Circuit
A.340 The motor brake cable is disconnected. BM.1 Yes
Alarm
A.400 |Overvoltage The main circuit DC voltage is too high . BM.1 Yes
A410  |Undervoltage The main circuit DC voltage is too low BM.2 Yes
Main Circuit Capacitor S o ]
A.450 The main circuit capacitor is aging or faulty . BM.1 no
Overvoltage
A510  |Overspeed The motor exceeded the maximum speed. . BM.1 Yes
Frequency Division Pulse | The pulse output speed for the setting of Pn212 (Number
A511 BM.1 Yes
Output Overspeed of Encoder Output Pulses) was exceeded
A520  |Vibration Alarm Abnormal oscillation was detected in the motor speed. BM.1 Yes
Vibration was detected during autotuning for the tun-
A521  |Autotuning Alarm BM.1 Yes
ing-less function.
The Servomotor was operating for several seconds to
A.710  |Instantaneous Overload several tens of seconds under a torque that largely BM.2 Yes
exceeded the rating..
) The Servomotor was operating continuously under a
A.720  |Continuous Overload BM.1 Yes
torque that exceeded the rating.
A730 When the dynamic brake was applied, the rotational or
A.731 Dynamic Brake Overload linear kinetic energy exceeded the capacity of the dynam- BM.1 Yes
' ic brake resistor .
Inrush Current Limitin The main circuit power supply was frequently turned ON
A.740 9 P PPy C| Y BM.1 Yes
Resistor Overload and OFF.
The torque exceeds the set value and the set overload
A.750  |Torque Overload ] BM.2 Yes
time.
The heat sink temperature of the servo drvie exceeds
A.7A0  |Heatsink Overheating BM.2 Yes
100°C.
A.7AB  |Built-in Fan Stopped The fan inside the servo drive stopped. . BM.1 Yes
The power supplies to the encoder all failed and the
A.810 |Encoder Backup Alarm N BM.1 No
position data was lost.
There is an error in the checksum results for encoder
A.820  |Encoder Checksum Alarm BM.1 No
memory
The battery voltage was lower than the specified level
A.830 |Encoder Battery Alarm BM.1 Yes
after the control power supply was turned ON..
A.840 |Encoder Data Alarm There is an internal data error in the encoder.. BM.1 No
The encoder was operating at high speed when the
A.850  |Encoder Overspeed BM.1 No
power was turned ON.
A.860 |Encoder Overheated The internal temperature of the encoder is too high . BM.1 No
A.8A0  |External Encoder Error An error occurred in the external encoder BM.1 Yes
External Encoder Module
A.8A1 An error occurred in the Serial Converter Unit. BM.1 Yes

Error
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External Incremental

A.8A2 An error occurred in the external encoder. BM.1 Yes
Encoder Sensor Error
External Absolute Encoder |An error occurred in the position data of the external
A.8A3 BM.1 Yes
Position Error encoder
External Encoder Over-
A.8A5 q An overspeed error occurred in the external encoder BM.1 Yes
spee
External Encoder Overheat-
A.8A6 4 An overheating error occurred in the external encoder BM.1 Yes
e
Ab31 |Current Detection Error 1 |The error of U-phase current detection circuit occur. . BM.1 No
A.b32 |Current Detection Error 2 |The error of V-phase current detection circuit occur. BM.1 No
A.b33 |Current Detection Error 3 |The error of current detection circuit occur.. BM.1 No
ADbFO  |System Alarm O Internal program error O occurred in the servo drive.. BM.1 No
ADbF1  |System Alarm 1 Internal program error 1 occurred in the servo drive. . BM.1 No
AbF2 |System Alarm 2 Internal program error 2 occurred in the servo drive. BM1 No
ADbF3 |System Alarm 3 Internal program error 3 occurred in the servo drive. . BM.1 No
AbF4  |System Alarm 4 Internal program error 4 occurred in the servo drive. BM.1 No
A.C10 |Servomotor Out of Control |The Servomotor ran out of control BM.1 Yes
Encoder Clear Error or The multiturn data for the absolute encoder was not
A.C80 BM.1 No
Multiturn Limit Setting Error|correctly cleared or set.
Encoder Communications  |Communications between the encoder and servo drive is
A.C0 ] BM.1 No
Error not possible.
Encoder Communications ) ) -
An error occurred in calculating the position data of the
AC Position Data Acceleration BM1 No
encoder
Rate Error
Encoder Communications  |An error occurred in the communications timer between
AC92 BM.1 No
Timer Error the encoder and servo drive.
A.CAO  |Encoder Parameter Error | The parameters in the encoder are corrupted BM.1 No
The contents of communications with the encoder are
ACbO  |Encoder Echoback Error BM.1 No
incorrect.
Multiturn Limit Different multiturn limits have been set in the encoder
A.CCO ) ] BM.1 No
Disagreement and the servo drive. .
Reception Failed Error in
A.CF1 |Feedback Option Module |Receiving data from the Feedback Option Module failed BM.1 No
Communications
The setting of Pn520 (Position Deviation Overflow Alarm
Position Deviation . o )
A.d00 Level) was exceeded by the position deviation while the BM.1 Yes
Overflow
servo was ON.
Position Deviation The servo was turned ON after the position deviation
Ad01  |Overflow Alarm at Servo exceeded the setting of Pn526 (Position Deviation Over- BM.1 Yes
ON flow Alarm Level at Servo ON) while the servo was OFF. .
If position deviation remains in the deviation counter, the
setting of Pn529 or Pn584 (Speed Limit Level at Servo
Position Deviation ON) limits the speed when the servo is turned ON. This
A.d02  |Overflow Alarm for Speed |alarm occurs if reference BM.2 Yes
Limit at Servo ON pulses are input and the setting of Pn520 (Position
Deviation Overflow Alarm Level) isexceeded before the
limit iscleared
Motor-Load Position There was too much position deviation between the
Ad10 BM.2 Yes

Deviation Overflow

motor and load during fully-closed loop control
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Safety Option Module
AE71 Detection of the Safety Option Module failed. BM.1 No
Detection Failure

A.E72  |Feedback Option Module

A.E74 | Detection Failure Detection of the Feedback Option Module failed. BM.1 No
Unsupported Safety Option )
AE75 An unsupported Safety Option Module was connected. BM.1 No
Module
., |Unsupported Feedback An unsupported Feedback Option Module was connect-
A. Eb1 BM.1 No
Option Module ed.
Power Supply Line Open  |The voltage was low for more than one second for phase
A.F10 BM.2 Yes
Phase R, S, or T when the main power supply was ON
AF12  |Motor Temperature Alarm | The detected temperature exceeds the set value. BM.1 Yes
FL-1 2 An internal program error - No
———, | System Alarm i ]
FL-2 occurred in the servo drive. — No
A .——— |No Error Display Normal operation. — —

Abnormal Alarm of Motor
AF21 Power Cable Phase Disor- |Phase disorder occurs. BM.1 No

der

Abnormality of the Differ- o
The deviation between the torque command and the
AF26  |ence between Torque Com- i BM.1 Yes
torque feedback is too large.
mand and Torque Feedback

AF28 Position command error Position command form the host controller is abnormal. — Yes

Collision shutdown is detected and the state persists for
AF30 |Collision Shutdown Alarm BM.2 Yes
longer than the set time.

Note: *1. The A.Eb1, A.EC I, alarms can occur when a Safety Module is connected

A

* 2. These alarms are not stored in the alarm history. They are only displayed on the panel display.

Ae|dsiq wuely .«

I 11.1.2 Causes and Troubleshooting

When the error occurs, the panel display will display’A. AR or CPF A" The causes of and corrections for the alarms
are given in the following table. Contact HCFA representative if you cannot solve a problem with the correction given in the ta-
ble.

Table 11-2 Alarms caused and troubleshooting -1

Alarm No.: Alarm Name Causes Confirmation method Corrections

271



A.020:

Parameter

Checksum Error

(There is an error in the
parameter data in the

servo drive.)

The power supply voltage suddenly
dropped.

The power supply was shut OFF while

writing parameter settings.

Measure the power supply voltage
Check the timing of shutting OFF the
power supply

Set the power supply voltage within
the specified range, and initialize the

parameter settings

Initialize the parameter settings and

then set the parameters again..

The number of times that parameters

were written exceeded the limit.

Check to see if the parameters were
frequently changed from the host

controller.

The servo drive may be faulty. Re-
place the Servo drive. Reconsider the

method for writing the parameters.

A malfunction was caused by noise
from the AC power supply, ground,
static electricity, or other source

Turn the power supply to the servo
drive OFF and ON again. If the alarm
still occurs, noise may be the cause

Implement countermeasures against

noise.

Gas, water drops, or cutting oil
entered the Servo drive and caused

failure of the internal components.

Check the installation conditions

The servo drive may be faulty. Re-

place the Servo drive..

A failure occurred in the servo drive.

ATurn the power supply to the servo
drive OFF and ON again. If
the alarm still occurs, the servo drive

may have failed

The servo drive may be faulty. Re-
place the Servo drive..

A.021:

Parameter Format Error
(There is an error in the
parameter

data format in the servo

The software version of the servo
drive that caused the alarm is older
than the software version of the

parameters specified to write

Read the product information to see
if the software versions are the
same. If they are different, it could be

the cause of the alarm.

Write the parameters from another
servo drive with the same model and
the same software version, and then

turn the power OFF and ON again

A failure occurred in the servo drive.

The servo drive may be faulty. Re-

drive) place the Servo drive..
The power supply voltage suddenly ) The servo drive may be faulty. Re-
Measuring power supply voltage
" 022 dropped. place the Servo drive..

System Checksum Error
(There is an errorin the
parameter

data in the servo drive)

A

The power supply was shut OFF while

setting a utility function

Check the timing of
shutting OFF the power supply

The servo drive may be faulty. Re-

place the Servo drive..

A failure occurred in the servo drive.

Turn the power supply to the servo
drive OFF and ON again. If the alarm
still occurs, the SERVOPACK may have
failed.

The servo drive may be faulty. Re-

place the Servo drive..
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A.030:

Main circuit detection

Servo drive failure

The servo drive may be faulty. Re-

place the Servo drive..

part failure
The capacity of the servo drive does |Confirm the capacity and combi- -
} . i Match the capacities of the servo
not match the capacity of the servo  |nation of the servo drive and servo }
drive and the servo motor.
motor motor
A.040:

Parameter Setting Error
(A parameter setting is

outside of the setting

Servo drive failure

The servo drive may be faulty. Re-

place the Servo drive..

A parameter setting is outside of the

setting range.

Confirm the setting range of the

changed parameter

Make the changed parameter a value

within the setting range.

range.)
] o ) Confirm whether the electronic Set the electronic gear ratio to
The electronic gear ratio is outside of o
gear ratio is 0.007 < (Pn20E/Pn210)  |0.001 < (Pn20E/Pn210)<Encoder
the setting range ) )
<Encoder resolution * 0.4 resolution * 0.4.
A.041: Encoder frequency division pulse

Frequency division pulse

output setting error

number (Pn212) does not meet the

setting range and setting conditions

Check the setting of Pn212

Set Pn212 to an appropriate value.
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A042 "

Parameter Combination

The speed of program jogging went
below the setting range when the
electronic gear ratio (Pn20E/ Pn210)

or the Servo motor was changed.

Check to see if the detection condi-

tions*1 are satisfied

Decrease the setting of the electronic
gear ratio (Pn20E/Pn210).

The speed of program jogging went
below the setting range when Pn533
or Pn585 (Program Jogging Move-

Check to see if the detection condi-
tions*1 are satisfied

Increase the setting of Pn533 or
Pn585.

Error ment Speed) was changed.
The movement speed of advanced
autotuning went below the setting ) ] ) ] ]
i ~|Check to see if the detection condi- |Decrease the setting of the electronic
range when the electronic gear ratio | o )
tions*1 are satisfied gear ratio (Pn20E/Pn210).
(Pn20E/ Pn210) or the Servomotor
was changed.
A.044:
Semi-Closed/ Check Pn002.3 settings
The setting of the Fully-closed ;
Fully-Closed Make sure that the setting of the

Loop Control
Parameter

Setting Error

Module
does not match the setting of Pn002

Check Pn002.3 settings

Fully-closed Module agrees with the
setting of Pn002

A.050:

Combination

Error

(The capacities of the
servo drive

and Servomotor do not

The servo drive and Servomotor

capacities do not match each other

Confirm 1/4 < (Motor capacity)/

(Servo drive capacity) < 4

Select a proper combination of the
servo drive and servomotor capaci-

ties.

A failure occurred in the encoder.

Replace with another servo motor,
confirm that the alarm does not occur

again

Replace servo motor or encoder.

A

The servo drive may be faulty. Re-

match.) A failure occurred in the servo drive. | — )
place the Servo drive..
A.051: An unsupported Serial Converter Unit o
Check the product Change to a correct combination of
Unsupported or encoder (e.g., an external encoder) o o
) ) combination specifications. models.
Device Alarm is connected to the servo drive.
The /S-ON (Servo ON) signal was
A.0b0: Turn the power supply to the servo

Invalid Servo ON

Command Alarm

input from the host controller after
a utility function that turns ON the

Servomotor was executed
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drive OFF and ON again. Or, execute

a software reset.

Note: *1. When any of the following two conditional formulas of the detection conditional formula is satisfied, an alarm is detected.

Pn533 [rpm] x

Encoder resolution <

Pn78C

6x10° ~ Pn78E

Max.motor speed [rpm] x

Encoder resolution -

Pn78C

About 3.66x10"

" Pn78E

Table 11-3 Alarms caused and troubleshooting -2

Alarm No.: Alarm Name

Causes

Confirmation method

Corrections
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A.100:

Overcurrent Detected
(An overcurrent flowed
through the power
transistor or the heat sink

overheated.)

The Main Circuit Cable is not wired

correctly or there is faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit or ground

fault in a Main Circuit Cable.

Check for short-circuits across Servo-
motor phases U, V, and W, or
between the ground and Servomotor
phases U, V, and W

The cable may be shortcircuited.
Replace the

cable

There is a short-circuit or ground

fault inside the Servo motor.

Check for short-circuits across Servo-
motor phases U, V, and W, or
between the ground and Servomotor
phases U, V, or W.

The servo motor may be faulty.

Replace the servo motor

There is a short-circuit or ground

fault inside the servo drive.

Check for short-circuits across the
Servomotor connection terminals U, V,
and W on the servo drive, or
between the groundand terminals U,
V, or W.

The servo motor may be faulty.

Replace the servo motor

The regenerative resistor is not wired

correctly or there is faulty contact.

Check the wiring.

Correct the wiring.

The dynamic brake (DB, emergency
stop executed from the servo drive)
was frequently activated, or a DB

overload alarm occurred

Check the power consumed by the
DB resistor to see how frequently the
DB is being used. Or, check the alarm
display to see if a DB overload alarm
(A.730 or A.731) has occurred.

Change the servo drive model, op-
erating methods, or the mechanisms
so that the dynamic brake does not
need to be used

so frequently

The regenerative processing capacity

was exceeded.

Use the regenerative load ratio
(Un00A) to confirm the frequency of

the regenerative resistor

Recheck the operating conditions

and load.

The servo drive regenerative resis-

tance is too small.

Use the regenerative load ratio
(Un00A) to confirm the frequency of

the regenerative resistor

A

Change the regenerative resistance
to a value larger than the servo drive

minimum allowable resistance.

A heavy load was applied while the
Servomotor was stopped or running

at a low speed.

Check to see if the operating condi-
tions exceed Servo Drive

specifications

Reduce the load applied to the Ser-
vomotor. Or, increase the operating

speed

A malfunction was caused by noise.

Improve the noise environment, e.g.
by improving the wiring or installa-
tion conditions, and check to see if

the alarm still occurs
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Implement countermeasures against
noise, such as correct wiring of the
FG. Use an FG wire size equivalent to
the SERVOPACK’s main circuit wire

size..

Servo drive failure

Turn the power supply to the servo
drive OFF and ON again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.300:

regeneration failure

Set the regenerative resistor capacity
(Pn600) to a value other than "0",
but there is no external regenerative

resistor

Check the connection of external
regenerative resistor and the value of
Pn600.

Connect an external regenerative
resistor, or set Pn600 to 0 when no

regenerative resistor is required.

There is no external regenerative
resistor, and the wiring of the power
terminals B2-B3 of the servo drive

are disconnected

Confirm the wiring of the power

terminal jumper

Connect the jumper wiring correctly.
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The wiring of the external regenera-

tive resistor is disconnected.

Check the wiring of the external

regenerative resistor

Correctly wire the external regenera-

tive resistor.

Servo drive failure

If the control power supply is turned
on again without the main circuit
power supply being turned on, if the
alarm still occurs, the servo drive may

be faulty. Replace the servo drive.

A.320:

Regeneration Error

The power supply voltage exceeds

the specified range

Measuring power supply voltage

Set the power supply voltage within

the specified range.

The external regenerative resistance
value or regenerative resistor capac-
ity is too small, or there has been a

continuous regeneration state

Check the operating conditions or
the capacity

Change the regenerative resistance
value or capacity.

Reconsider the operating conditions

There was a continuous regeneration
state because a negative load was

continuously applied.

Check the load applied to the servo-

motor during operation.

Reconsider the system including
the servo, machine, and operating

conditions

The setting of Pné00
(Regenerative Resisto Capacity) is
smaller than the capacity of the

External Regenerative Resistor

Check to see if a Regenerative
Resistor is connected and check the
setting of Pn600

Correct the setting of Pn600.

External regenerative resistor value is

too large

Check if the regenerative resistor

value is correct

Change it to the correct resistor value

and capacitance.

Servo drive failure

The servo drive may be faulty.

Replace the servo drive.

A.330:

Main circuit power wiring
error

* Detected when the main
circuit power supply is

turned on

The power supply voltage inside
the servo drive is too high, and the

regenerative resistor is disconnected

Measure the resistance value of the
regenerative resistor with a measur-

ing instrument

When using the built-in regenerative

A

resistor of the servo drive, replace the
servo drive.

When using an external regenerative
resistor, replace the regenerative

resistor.

DC power was supplie when an AC
power supply input was specified in

the settings

Confirm whether the power supply is

DC power supply

Correct the power supply setting to
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match the actual power supply

AC power was supplied when a DC
power supply input was specified in

the settings.

Check the power supply to see if it is
an AC power supply.

Correct the power supply setting to

match the actual power supply

Set the regenerative resistor capacity
(Pn600) to a value other than "0",
but there is no external regenerative

resistor

Confirm the connection of the
external regenerative resistor and the
value of Pn600

Connect an external regenerative
resistor, or set Pn600 to 0 when an
external regenerative resistor is not

required.

The jumper wires of the servo power
supply terminals B2-B3 of capacities
other than the above are disconnect-
ed

Confirm the wiring of the power

terminal jumper

Connect the jumper wires correctly.

Servo drive failure

[t may be that the servo drive is

faulty. Replace the servo drive.
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A.340:

Built-in brake open-circuit
alarm.

(The motor brake cable is

disconnected.)

Disconnect the brake cable when
the motor is in the enabled state. Or
enable the motor when the brake
cable is disconnected.

Confirm the wiring of the motor

brake cable.

Connect the motor brake cable

correctly.

A.400:

Overvoltage
(Detected in the main
circuit power supply

section of the servo drive)

- The servo drive for AC200V, the
AC power supply voltage is 290V or
higher, or the servo drive for AC400V
has detected a power supply voltage
of AC580V or higher

* The servo drive for AC200V, the DC
power supply voltage is above 410V,
and the servo drive for AC400V has
detected a DC power supply voltage
of 8 30V or more

Measuring supply voltage

Correct the AC/DC power supply

voltage to within specified range..

The power supply is unstable or has

been affected by a lightning surge.

Measuring supply voltage

Improve the power supply condition,
install a surge suppressor, etc., and
turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

The voltage for AC power supply
was too high during acceleration or

deceleration

Check the power supply voltage and
the speed and torque during opera-

tion

Set the AC power supply voltage

within the specified range

The external regenerative resistance
is too high for the operating condi-

tions.

Check the operating conditions and

the regenerative resistance

Select a regenerative resistance value

that is appropriate for the operating

A

conditions an load

The moment of inertia ratio or mass

ratio exceeded the allowable value

Check to see if the moment of inertia
ratio or mass ratio is within

the allowable range

Increase the deceleration time, or

reduce the load.

Servo drive failure

If the control power supply is turned

on again without the main circuit
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power supply being turned on, if the
alarm still occurs, the servo drive may

be faulty. Replace the servo drive.

A410:

Undervoltage

(The undervoltage is
detected by the main
circuit power supply inside

the servo drive)

For the AC200V servo drive, the AC
power supply voltage is below 120V;
for the AC400V servo drive, the AC
power supply voltage is below 220V

Measuring powersupply voltage

Correct the power supply voltage to

normal range.

Power supply voltage drops during

operation

Measuring powersupply voltage

Increase power supply capacity.

A momentary power interruption

occurred

Measuring powersupply voltage

If the momentary power failure
holding time (Pn509) is changed, set

it to a smaller value.

The fuse of the servo drive is blown

out.

Replace the servo drive and use the
servo drive after connecting the

reactor.

Servo drive failure

It may be that the servo drive is

faulty. Replace the servo drive.
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A.450:
Main circuit capacitor

overvoltage

Servo drive failure

Replace the servo drive.

A510:
Overspeed (The motor

speed above maximum

The order of phases U, V, and W in

the motor wiring is not correct.

Confirm the wiring of the servo motor

Make sure that the Servomotor is

correctly wired.

A reference value that exceeded the

overspee detection leve was input

Check the input reference.

Reduce the reference value. Or, adjust

the gain

Motor speed exceeds maximum

Confirm the waveform of the motor

Reduce the speed command input

gain, adjust the servo gain, or adjust

speed speed speed ) .
the operating conditions.
It may be that the servo drive is
Servo drive failure —
faulty. Replace the servo drive.
The output frequency of frequency ] ) Reduce the setting of encoder
o i ) Confirm the output setting of the o
division pulse is too large, exceeding | frequency division pulse number
A511: division pulse

Frequency division pulse

output overspeed

the limit value

(Pn212).

The motor speed is too high, and the
output frequency of the frequency

division pulse exceeds the limit value

Confirm the output setting of the

division pulse and the motor speed

Reduce motor speed.

A.520:

vibration alert

Abnormal oscillation was detected in

the motor speed

Check for abnormal motor noise, and
check the speed and torque wave-

forms during operation

Reduce the motor speed. Or, reduce
the setting of Pn100 (Speed Loop
Gain).

The moment of inertia ratio (Pn103)
is larger than the actual value or has

changed greatly

Check moment of inertia ratio

Correctly set the moment of inertia
ratio (Pn103).

A521:

Autotuning Alarm
(Vibration was detected
while executing the
custom tuning, Easy FFT,

or the tuning-less func-

The Servomotor vibrated consider-
ably while performing the tuning-less

function.

Check the waveform of the motor

speed

Reduce the load so that the moment

of inertia ratio is within the allowable

value. Or increase the load level or
reduce the rigidity level in the tun-

ingless level settings.

The Servomotor vibrated consider-

ably while performing custom tuning

Check the waveform of the motor

Check the operating procedure of

corresponding function and imple-
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tion.) speed. )
or Easy FFT. ment corrections.
The wiring is not correct or there is
o - Make sure that the Servomotor and
a faulty connection in the motor or  |Check the wiring. )
- encoder are correctly wired
encoder wiring.
A.710: Operation was performed that ~ |Reconsider the load and operating
) Check the motor overloa characteris- . ]
Instantaneous exceeded the overload protection ) conditions. Or, increase the motor
o tics and Run command )
Overload characteristics capacity
A.720: An excessive load was applied during
Continuous operation because the Servomotor  |Check the operation reference and ]
] ) Correct the mechanical problem.
Overload was not driven due to mechanical motor speed.

problems

Servo drive failure

[t may be that the servo drive is

faulty. Replace the servo drive.
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A.730:

A731:

Dynamic Brake

Overload

(An excessive power con-
sumption by the dynamic

brake was detected.)

The Servomotor was rotated by an

external force.

Check the operation status

Implement measures to ensure that
the motor will not be rotated by an

external force

Rotational energy at DB stop exceeds
Capacity across DB resistor

Check the power consumed by the
DB resistor to see how frequently the

DB is being used.

Consider the following

- Reduce the command speed of the
servo motor.

- Reduce the moment of inertia ratio.
* Reduce the frequency of stopping
with the dynamic brake

Servo drive failure

[t may be that the servo drive is

faulty. Replace the servo drive.

A.740:

Inrush Current

Limiting Resistor
Overload

(The main circuit power
supply was frequently
turned ON and OFF)

The allowable frequency of the inrush
current limiting resistor was exceeded
when the main circuit power supply
was turned ON and OFF

Reduce the frequency of turning the
main circuit power supply ON and
OFF

Servo drive failure

It may be that the servo drive is
faulty. Replace the servo drive.

A.750:
Torque Overload (The
torque exceeds the set

value and the set overload

The torque exceeds the value set in
Pn60E and the overload time set in
Pn60F has elapsed.

Confirm the torque command.

Increase the value of Pn60E.

Reduce the torque command.

time)
} Improve the installation conditions
) ) ) Measure the ambient temperature i
Ambient temperature is too high ] of the servo drive and reduce the
with a thermometer
ambient temperature.
An overload alarm was reset by ) )
] Check the alarm display to see if Change the reset method of the
turning OFF the power supply too )
i there is an overload alarm. alarm.
many times
A.7A0: Use the accumulated load ratio to

heatsink overheating
(The heat sink tempera-
ture of the servo drive
exceeds 100° C)

A

The load is too large, or the regen-
eration capacity is exceeded during

operation

check the load during operation,
and use the regenerative load ratio
to check the regenerative processing

capacity.

Reconsider the load and operating
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conditions.

The installation direction of the servo
drive and the distance from other

servo drives are unreasonable

Confirm the installation status of the

servo drive

Install according to the installation

standard of the servo drive.

Servo drive failure

[t may be that the servo drive is
faulty.

Replace the servo drive.

A.7AB:
Built-in Fan Stopped

The fan inside the servo drive

stopped.

Check if a foreign object is inside the

servo drive.

If the alarm still occurs after removing
the foreign matter, the servo drive
may be faulty.

Replace the servo drive.
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A.810:

Encoder Backup

Alarm

(Detected at the encoder,
but only when an absolute
encoder is used.)

The power to the absolute encoder

was turned ON for the first time

Check to see if the power supply was
turned ON for the first time.

Set up the encoder. (FN008).

Reconnected after removing the

encoder cable

Check to see if the power supply was
turned ON for the first time.

Check the encoder connection and
set up the encoder. (Fn008)

Power is not being supplied both
from the control power supply (+5
V) from the servo drive and from the

battery power supply

Check the encoder connector battery

and the connector status.

Replace the battery or implement
similar measures to supply power to
the encoder, and set up the encoder.
(Fn008).

Absolute encoder failure

If the alarm cannot be cleared even
if the setting operation is performed

again, replace the servo motor.

Servo drive failure

[t may be that the servo drive is

faulty. Replace the servo drive.

A.820:
Encoder Checksum Alarm

(Detected at the encoder.)

Encoder failure

- In the case of an absolute encoder.
If the encoder is set again (FN008)
and alarms still occur frequently,
it may be that the servo is faulty.
Replace the servo motor.

- In the case of a rotary absolute
encoder or an incremental encoder,
the servo motor may be faulty.

Replace the servo motor. .

Servo drive failure

[t may be that the servo drive is

faulty. Replace the servo drive.

A.830:

Encoder Battery

Alarm (The absolute en-
coder battery voltage was

lower than the specified

The battery connection is faulty or a

battery is not connected.

Check the battery connection.

Correct the battery connection.

A

The battery voltage is
lower than the specified value (3.0V).

Measure the voltage of the battery

Replace the battery.

Servo drive failure

It may be that the servo drive is
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level.) faulty. Replace the servo drive.
Turn on the power again. If the alarm
Encoder malfunction — still occurs, the servo motor may be
A.840: faulty. Replace the servo motor.

Encoder Data Alert
* Detected on the encoder

Encoder malfunction due to interfer-

Correctly perform the wiring around

the encoder.

side ) — (Separation of the encoder cable and
ence such as noise o
the main circuit cable of the servo
motor, grounding treatment, etc.).
When the control power is turned on, Reduce the Servomotor speed to a
Check the motor speed when the
the servo motor rotates at a speed of ) value less than 200 rpm, and turn ON
power supply is turned ON.
A.850: 200rpm or more the control power supply

Encoder Overspeed
(Detected at the encoder
when the control power

supply is turned ON.)

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be

faulty. Replace the servo motor.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.
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A.860:

Encoder overheating

* Only detected when
an absolute encoder is
connected

* Detected on the encoder

The ambient temperature of the

servo motor is too high

Measure the ambient temperature of

the servo motor

Reduce the ambient temperature of

the servo motor to 40° C or less

The Servomotor load is greater than
the rated load

Use the accumulated load ratio to
check the load.

Operate the Servo Drive so that
the motor load remains within the

specified range

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be

faulty. Replace the servo motor.

side Turn on the power again. If the alarm
Servo drive failure. — still occurs, the servo drive may be
faulty. Replace the servo drive.
} N Before you set the origin, use the
Setting the origin of the absolute )
) ] fully-closed feedback pulse counter |The motor must be stopped while
A.8A0: linear encoder failed because the

External encoder error

motor moved

to confirm that the motor is not

moving

setting the origin position.

External encoder failure

Replace external encoder.

ABAT: External encoder failure — Replace external encoder.
External encoder error Serial conversion unit failure — Replace the serial conversion unit.
A.BA2:

External encoder sensor

error (incremental)

External encoder failure

Replace external encoder.

A.8A3:
External encoder position

error (absolute value)

A failure occurred in the external

absolute encoder.

The external absolute encoder may
be faulty.

Refer to the encoder manufactur-

er’instruction manual for corrections.

A.8A5L:
External Encoder

Overspeed

An overspeed error was detected in

the external encoder

Check the maximum speed of the

external encoder.

A

Keep the external encoder below its

maximum speed

ABAG6:
External Encoder
Overheated

An overheating error was detected in

the external encoder.

Replace external encoder.

A.b31:

Current detection error 1

U-phase current detection circuit

failure
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Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.b32:

Current detection error 2

V-phase current detection circuit

failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

ADb33:
Current detection error 3

Current detection circuit failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

The main circuit cable of the servo

motor is disconnected

Check whether the main circuit cable

of the servo motor is disconnected

Repair the motor cable.

A.bFO:

System alarm O

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.bF1:

System alarm 1

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.
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A. bF2:

System alarm 2

Servo drive failure

Slave device firmware burning error

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

Burn the correct slave device firm-

ware again.

A.bF3:

System alarm 3

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.bF4:

System alarm 4

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

AC10:

Servomotor Out

of Control

(Detected when the servo
is turned ON.)

The order of phases U, V, and W in

the motor wiring is not correct

Confirm the servo motor wiring

Make sure that the Servomotor is

correctly wired

Encoder failure

If the motor wiring is correct and the
alarm still occurs after turning the
power supply OFF and ON again, the
Servomotor or linear encoder may
be faulty. Replace the Servomotor or

linear encoder

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.C80:
Encoder Clear
Error or Multiturn

Limit Setting Error

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be

faulty. Replace the servo motor.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive
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A.C90:

Encoder Communications

There is a faulty contact in the con-
nector or the connector is not wired

correctly for the encoder

Check the condition of the encoder

connector.

Reconnect the encoder connector

and check the encoder wiring

There is a cable disconnection or
shortcircuit in the encoder.

Or, the cable impedance is outside
the specified values.

Check the condition of the encoder

connector.

Use the Encoder Cable within the

specified specifications.

One of the following has occurred:
corrosion caused by improper
temperature, humidity, or gas, a
short-circuit caused by entry of water

drops or cutting oil, or faulty contact

Check the operating environment.

Improve the operating environment,
and replace the cable. If the alarm

still occurs, replace the servo drive.

Error in connector caused by vibration.
Correct the wiring around the encod-
Malfunction due to noise interfer- er by separating the Encoder Cable
ence. from the Servomotor Main Circuit
Cable or by grounding the encoder.
If the alarm does not occur when the
control power is turned on after con-
) ) necting the servo motor to another
Servo drive failure — ) }
servo drive, the servo drive may be
faulty.
Replace the servo drive.
Noise entered on the signal lines . .
i Check the condition of the Encoder |Check the Encoder Cable to see if it
because the Encoder Cable is bent or o
) Cable and connectors. is installed correctly.
A COT the sheath is damaged

Encoder Communications
Position Data

Acceleration Rate

The Encoder Cable is
bundled with a highcurrent line or

installed near a highcurrent line

Check the installation condition of
the Encoder Cable

Confirm that there is no surge voltage

on the Encoder Cable

There is variation in the FG potential

Error
because of the influence of machines |Check the installation condition of  |Properly ground the machine to sep-
on the Servomotor side, the Encoder Cable arate it from the FG of the encoder.
such as a welder
Noise entered on the Implement countermeasures against
signal line from the encoder. noise for the encoder wiring.
o Reduce machine vibration.
Excessive vibration or shock was i . i
) Check the operating conditions. Correctly install the Servomotor or
AC92: applied to the encoder

Encoder Communications
Timer

Error

linea encoder

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be

faulty. Replace the servo motor.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.CAO:

Encoder Parameter Error

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be

faulty. Replace the servo motor.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.
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A. Cb0 Encoder Echoback

Error

The encoder is wired

incorrectly or there is faulty contact.

Check the wiring of the encoder.

Make sure that the encoder is

correctly wired.

The specifications of the Encoder Ca-
ble are not correct and noise entered

on it.

Use a shielded twistedpair wire cable
or a screened twisted-pair cable with

conductors of at least 0.12 mm2

The Encoder Cable is too long and

noise entered on it

The maximum wiring distance is 50m.

There is variation in the FG potential
because of the influence of machines
on the Servomotor side, such as a

welder

Check the condition of the Encoder

Cable and connectors.

Properly ground the machine to sep-

arate it from the FG of the encoder

Excessive vibration or shock was

applied to the encoder.

Check the operating conditions

Reduce machine vibration.
Correctly install the Servomotor or

linear encoder

Encoder failure

Turn on the power again. If the alarm
still occurs, the servo motor may be
faulty. Replace the servo motor.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A. CCO:
Multiturn Limit

Disagreement

When using a Direct
Drive Servomotor, the
setting of Pn205 (Multiturn Limit)

does not agree with the encoder.

Check the setting of Pn205

Correct the setting of Pn205 (0 to
65,535).

The multiturn limit of the encoder is
different from that of the servo drive.
Or, the multiturn limit of the servo

drive has been changed.

Check the setting of Pn205 in the

servo drive.

A

Change the setting if the alarm

occurs.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty and replace the servo drive.

ACF1:
Reception Failed
Error in Feedback Option

Module Communications

The cable between the Serial Con-
verter Unit and servo drive is not
wired correctly or there is a faulty

contact.

Check the wiring of the external

encoder
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Correctly wire the cable

between the Serial Converter Unit

and servo drive

A specified cable is not being used
between Serial Converter Unit and

servo drive

Check the wiring specifications of the

external encoder

Use a specified cable.

The cable between the Serial Con-

verter Unit and servo drive is too long

Measure the length of the cable that

connects the Serial Converter
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A.d00:

Position Deviation Over-
flow (The setting of
Pn520 (Position Deviation
Overflow Alarm Level)
was exceeded by the
position deviation while

the servo was ON.)

Unit

The length of the cable between the
Serial Converter Unit and servo drive

must be 20 m or less.

Make sure that there are no faulty
contacts in the wiring for the Servo-

motor and encoder

The sheath on cable between the

Serial Converter Unit and

Try to reduce the command pulse
frequency and then try operating

servo drive.

Reduce the position reference pulse
frequency or the reference accelera-
tion rate, or reconsider the electronic

gear ratio

Servo drive is broken.

Check the cable that connects the

Serial Converter Unit

Replace the cable between the Serial

Converter Unit and servo drive

The setting of Pn520 (Position Devia-
tion Overflow Alarm Level) is too low

for thev operating conditions.

Check Pn520 (Position
Deviation Overflow Alarm Level) to
see if it is set to an appropriate

value

Correctly set Pn520.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.dOT:
Position Deviation Over-

flow Alarm at Servo-ON

The servo was turned ON after the
position deviation exceeded the
setting of Pn526 while the servo was
OFF

Check the position deviation while
the servo is OFF.

Set the position deviation to be
cleared while the servo is OFF. Op-
timize the setting of Pn526 (Position
Deviation Overflow Alarm Level at
Servo ON).

A.d02:

Position Deviation Over-
flow Alarm for Speed Limit
at Servo ON

If position deviation

remains in the deviation counter, the
setting of Pn529 or Pn584 (Speed
Limit Level at Servo ON) limits the
speed when the servo is turned

ON. This alarm occurs if reference
pulses are input and the setting of
Pn520 (Position Deviation Overflow

Alarm Level) is exceeded

Set the position deviation to be
cleared while the servo is OFF.
Optimize the setting of Pn520

A

(Position Deviation Overflow Alarm
Level). Or, adjust the setting of Pn529
or Pn584 (Speed Limit Level at Servo
ON)

A.d10:
Motor-Load Position

Deviation Overflow

The motor direction and external
encoder installation orientation are

backward.

Check the motor direction and the
external encoder installation orienta-

tion.

Install the external encoder in the

Ae|dsiq wuely .«

opposite direction, or change the
setting of Pn002 (External Encoder

Usage) to reverse the direction.

There is an error in the connection
between the load (e.g., stage) and

external encoder coupling

Check the coupling of the external

encoder

Check the mechanical coupling.

AET71:
Safety Option

Module Detection Failure

There is a faulty connection between
the

Servo drive and the Safety Option
Module.

Check the connection between the
servo drive and the Safety Option
Module.

Correctly connect the Safety Option
Module

The Safety Option

Module was disconnected.

Execute Fn014 (Reset Option Module
Configuration Error) from the Digital
Operator or SigmaWin+ and then
turn the power supply to the servo
drive OFF and ON again.

A failure occurred in the Safety

Option Module.

Replace the Safety Option Module.

Servo drive failure

Replace the servo drive.
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AE72:
Feedback Option Module

Detection Failure

There is a faulty connection between
the

Servo drive and the

Feedback Option Module

Check the connection
between the servo drive and the
Feedback Option Module

Correctly connect the Feedback
Option Module

The Feedback Option
Module was disconnected

Reset the Option Module configura-
tion error and

turn the power supply to the servo
drive OFF and ON again

A failure occurred in the Feedback
Option Module.

Replace the Feedback Option Mod-

ule.

Servo drive failure

Replace the servo drive.

AE74:
Unsupported Safety
Option Module

A failure occurred in the Safety
Option Module

Replace the Safety Option Module

An unsupported Safety Option

Module was connected.

Refer to the catalog of the connected
Safety Option Module.

Connect a compatible Safety Option
Module.

A.E75:
Unsupported Feedback
Option Module

A failure occurred in the Feedback
Option Module

Replace the Feedback Option Module

An unsupported
Feedback Option Module was

connected.

Refer to the catalog of the connected
Feedback Option Module.

Connect a compatible Feedback

Option Module.

AEDb1:
Safety Function
Signal Input Timing Error

The delay between activation of the
/HWBB1 and /HWBB2 input signals
for the HWBB was ten second or

longer.

Measure the time delay between the
/HWBB1 and /HWBB2 signals.

The output signal circuits or devices
for /HWBB1 and /HWBB2 or the
servo drive input signal circuits may

be faulty. Alternatively, the input

signal cables may be disconnected.

A

Check to see if any of these items are

faulty or have been disconnected.

AF10:

Power Supply

Line Open Phase

(The voltage was low for
more than one second for
phase R, S, or T when the
main power supply was
ON))

The three-phase power supply wiring

is not correct.

Check the power supply wiring.

Make sure that the power supply is

correctly wired.

The three-phase power supply is

unbalanced.

Measure the voltage for each phase

of the three-phase power supply.

Balance the power supply by chang-

ing phases.

A single-phase power supply was in-
put without specifying a single-phase
AC power supply input (Pn00B.2 = 1)

Check the power supply and the

parameter setting
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Match the parameter setting to the
powe supply.

Servo drive failure

Turn on the power again. If the alarm
still occurs, the servo drive may be

faulty. Replace the servo drive.

A.F12: Motor Temperature
Alarm (The detected
temperature exceeds the

set value)

The detected temperature exceeds
the value set in Pn632.

Confirm the temperature value of
Un1Fé.

Increase the value of Pn632.

Reduce the temperature.

A.F21: Abnormal Alarm of
Motor Power Cable Phase

Disorder

Incorrect phase sequence of the

UVW power cables

Check the phase sequence of the

motor's UVW power cables.

Adjust the phase sequence of the

motor's UVW power cables.

Incorrect phase offset angle

Check the offset angle parameters.

Perform magnetic pole detection and

set the correct phase offset angle.

A.F26: Over-Large Devi-
ation Between the torque
and the Feedback

Connect the motor's UVW power

cables correctly.

Adjust the values of Pné51 and
Pné52.
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Position command abnormality Check the values of 6064 and 607A  |Enter the position command correctly
) ) Confirm whether the limit switch is
Limit switch abnormality Confirm the limit signal
AF28 correct
Confirm whether to switch after
CST->CSP — o :
disabling the enable signal
The torque command is greater than
A.F30: Collision Shutdown |Pné6A9 and the motor stays in the Increase the values of Pn6A9 or
Alarm stopped state for longer than the Pn6AA.
time set in Pn6AA.
FL-17: S
Servo drive failure — Turn on the power again. If the alarm
System Alarm i .
fLo7. still occurs, the servo drive may be
A Servo drive failure — faulty. Replace the servo drive.
System Alarm

Note: * 2. The alarm is not saved to the records. Displayed only on the panel.

11.2 Warning Display

This section explains how to deal with warnings.

This section provides a list of warnings and the causes of and corrections for warnings.

I 11.2.1 Warning List

The list of warnings is as follows:

Table 11-4 List of warnings

A
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Warning No. Warning name Content
Position Deviation The position deviation exceeded the percentage set with the following formu-
A.900 Pn520 x Pn51E
Overflow la; —————
100
Position Deviation
The position deviation when the servo was turned ON exceeded the percentage set with
A901 Overflow Alarm at Pn520 x Pn51E
the following formula; —m—
Servo ON 100
This warning occurs before an overload alarm (A.710 or A.720) occurs. If the warning is
A910 Overload
ignored and operation is continued, an alarm may occur
Abnormal vibration was detected during motor operation. The detection level is the same
A9 Vibration as A.520. Set whether to output an alarm or a warning by setting Pn310 (Vibration Detec-
tion Selection).
] This warning occurs before an A.320 alarm (Regenerative Overload) occurs. If the warning is
A.920 Regenerative Overload ) o :
ignored and operation is continued, an alarm may occur
) This warning occurs before an A.731 alarm (Dynamic Brake Overload) occurs. If the warning
A921 Dynamic Brake Overload o o )
is ignored and operation is continued, an alarm may occur
A.930 Absolute Encoder Battery Error |This warning occurs when the voltage of absolute encoder’s battery is low.
AQ4A Data Setting Warning 1 Data Setting Warning 1
A.94B Data Setting Warning 2 Data Setting Warning 2
A94C Data Setting Warning 3 Data Setting Warning 3
A94D Data Setting Warning 4 Data Setting Warning 4
A94E Data Setting Warning 5 Data Setting Warning 5
A95A Command Warning 1 Command Warning 1
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A.95B Command Warning 2 Command Warning 2

A.95D Command Warning 3 Command Warning 4

A.95E Command Warning 4 Command Warning 5

A.95F Command Warning 5 Command Warning 6

AO7T Under-Voltage This is -a Warnir?g display before the und?r—voltage (A.410) alarm is about to occur. If the
operation continues, an alarm may be triggered.

A97A Command Warning 7 Command Warning 7

A97B Data Clamp Outside Data Range|Data Clamp Outside the Data Range

A.9A0 Overtravel Overtravel was detected while the servo was ON.

A.9B0 Soft Limit Error Incorrect soft limit setting, and check 607d

A9B1 Origin Offset Error The origin offset is incorrect. And check 607d and 607¢

A9B2 Synchronization Frame Loss Synchronization frame data is lost.

A9B3 Bus Interruption EtherCAT communication was interrupted.

A9B4 Network Initialization Failure EtherCAT network initialization failed.

A9B5 Torque Limit Error Torque limit error

e Inappropriate Servo Enable When the hardware base is not blocked, some conditions are not met and cannot be

cCondition enabled
A.9B8 Hardware Base Locking Do not connect +24V to any of the safety interface.
A9B9 Emergency Stop Emergency stop warning occur.

Note: 1. If it is not set to "Output Alarm Code and Warning Code (Pn001.3 = 1)", then no warning code will be output.

2. If it is set to " No Warning (Pn008.2 = 1)", warnings other than undervoltage warning (A.971) will not be detected .

I 11.2.2 Causes of Warnings and Troubleshooting

The following table lists the causes of the warnings and the troubleshooting. If the error still cannot be eliminated after

handling according to the table below, please contact the agent or our company.

Table 11-5 Warning causes and troubleshooting

Warning No.:
Warning Name

Cause

Confirmation method

Correction

A.900:
Position Deviation

Overflow

The Servomotor U, V, and W wiring is

not correct.

Check the wiring of the

Servomotor’s Main Circuit Cables.

Make sure that there are no faulty
connections in the wiring for the

Servomotor and encoder

The gain of the servo drive is too low

Check the gains of the servo drive

ncrease the servo gain, e.g., by using

autotuning without a host reference.

The frequency of the position refer-

ence pulse is too high

Reduce the reference pulse frequen-

cy and try operating the servo drive.

Reduce the position reference pulse
frequency or the reference accelera-
tion rate, or reconsider the electronic

gear rati

The acceleration of the position

reference is too high

Reduce the reference acceleration

and try operating the servo drive.

Set correctly  Pn520 value.

Relative to the operating conditions,
the position deviation excessive

alarm value (Pn520) is low

Check if position deviation excessive

alarm value (Pn520) is appropriate

Turn on the power again. If the alarm
still occurs, the servo drive may be
faulty.

Replace the servo drive .

Servo drive failure
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A9071:
Position Deviation

Overflow Alarm at

The position deviation when the
servo was turned ON exceeded the

percentage set with the following

Set the position deviation to be
cleared while the servo is OFF.
Optimize the setting of Pn528 (Po-

sition Deviation Overflow Warning

Servo ON formula; Pn520 x Pn5S1E
100 Level at Servo ON)
The wiring is not correct or there is
o » Make sure that the Servomotor and
a faulty connection in the motor or  |Check the wiring )
i encoder are correctly wired.
encoder wiring
Operation was performed that Reconsider the load and operating
) Check the motor overload character- - )
A910: exceeded the overload protection conditions. Or, increase the motor

Overload (warning
before an A.710 or

A.720 alarm occurs)

characteristics.

istics and Run command.

capacity

An excessive load was applied during
operation because the Servomotor
was not driven because of mechani-

cal problems

Check the operation reference and

motor speed.

Remove the mechanical problem

Servo drive failure

[t may be that the servo drive is faulty.

Replace the servo drive .

Abnormal vibration was detected

during motor operation

Check for abnormal motor noise, and
check the speed and torque wave-

forms during operation

Reduce the motor speed. Or, reduce

the servo gain with custom tuning.

A

A911: -
o The setting of Pn103 (Moment of

Vibration i o o ) ) )
Inertia Ratio) is greater than the Check the moment of inertia ratio or |Set Pn103 (Moment of Inertia Ratio)
actual moment of inertia or was mass ratio. to an appropriate value.
greatly changed.
The power supply voltage exceeded Set the power supply voltage within

» Measure the power supply voltage. n

the specified range the specified range.
There is insufficient external regener- Change the regenerative resistance

A.920: ative resistance, regenerative resistor |Check the operating conditions or value, regenerative resistance capaci-

Regenerative Overload
(warning beforean A.320

alarm occurs

capacity, or servo drive capacity, or
therehas been a continuous regener-

ation state

the capacity using the software
HCServoWorks , etc.

ty, or Servo drive capacity.
Reconsider the operating conditions

using the HCServoWorks

There was a continuous regeneration
state because a negative load was

continuously applied

Check the load applied to the

Servomotor during operation.
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Reconsider the system including
the servo, machine, and operating

conditions.

A921:
Dynamic Brake Overload
(warning before an A.731

alarm occurs)

The servo motor is driven by external

force

Check the running status

Do not drive the servo motor with

external force .

The rotational energy when the DB
stops exceeds the capacity of the DB

resistor

Check the power consumed by the
DB resistor to see how frequently the

DB is being used.

Reconsider the following:

+ Reduce the Servomotor command
speed.

+ Decrease the moment of inertia or
mass.

+ Reduce the frequency of stopping
with the dynamic brake.

Servo drive failure

[t may be that the servo drive is faulty.

Replace the servo drive .
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A.930:

Absolute Encoder Battery
Error (The absolute en-
coder battery voltage was
lower than the specified
level.) (Detected only
when an absolute encoder

is connected.

Incorrect battery connection or not

connected

Check the battery connection

Correct the battery connection

The battery voltage is lower than the

specified value (3.0V)

Measure the voltage of the battery

Replace the battery .

Servo drive failure

It may be that the servo drive is faulty.
Replace the servo drive .

A947:
Change of Parameters

Requires Restart

Parameters have been changed
that require the power supply to be
turned OFF and ON again

Turn the power supply to the servo
drive OFF and ON again.

A971:

Undervoltage

For 200V Servo drive, AC supply volt-
age at 140V or less; For 400V Servo
drive, AC supply voltage at 280V or

less

Measuring supply voltage

Set the power supply voltage to

normal range .

The power supply voltage dropped

during operation

Measuring supply voltage

Increase power supply capacity .

A momentary power interruption

occurred.

Measuring supply voltage

If you have changed the setting of
Pn509 (Momentary Power Interrup-

tion Hold Time), decrease the setting

The fuse of the servo drive is blown

out

Replace the servo drive and use the
servo drive after connecting the

reactor .

Servo drive failure

It may be that the servo drive is faulty.

Replace the servo drive .

A.9A0:
Overtravel (Overtravel

status detected)

Overtravel was detected while the

servo was ON.

Check the status of the overtravel
signals on the input signal moni-
tor(Un005)

Even if an overtravel signal is not
shown by the input signal monitor,
momentary overtravel may have been
detected. Take the following
precautions.

+ Do not specify movements that
would cause

overtravel from the host controller.

- Check the wiring of the overtravel
signals.

+ Implement countermeasures

against noise

A.9B0

Soft limit error

Check the 607D setting

Set the 607D within the correct range

A9B1

Origin Offset Error

The origin offset is incorrect. And
check 607d and 607¢

Set the 607Dand 607C within the

correct range
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Check whether the twisted-pair

shielded communication cable with

1. Please use twisted-pair shielded
cable with shielding function;

2. Please follow the standard wiring
precautions;

3. After setting synchronization cycle,

change the EtherCAT communication

A
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A.9B2 Synchronization Frame Loss shielding function is used; Check state to the operation mode;
whether the servo drive is well 4. If the synchronization period devia-
grounded;. tion of the master station is relatively

large, please adjust the master station
or increase the synchronization loss
fault tolerance of the slave station
Pn785
1. Please use twisted-pair shielded
cable with shielding function;
2. Please follow the standard wiring
precautions;
Check whether the twisted-pair 3. After setting synchronization cycle,
shielded communication cable with  |change the EtherCAT communication

A9B3 Bus Interruption shielding function is used; Check state to the operation mode;
whether the servo drive is well 4. If the synchronization period devia-
grounded;. tion of the master station is relatively

large, please adjust the master station
or increase the synchronization loss
fault tolerance of the slave station
Pn785

A OB Network Initialization Failure Device configuration file not burned |Burn the corresponding xml file
Servo drive failure Replace the servo drive

A OBS Current Loop Status Alarm The torque command less than 30%, |Correctly set torque command and
and the motor does not run maximum torque limit
When the hardware base is not

] ~ |blocked, the condition is not satisfied | Check the bus voltage power supply ;

A9B7: Inappropriate Servo Enable Condition
and cannot be enabled; the bus And confirm the CN3 port
voltage is undervoltage

A 088 Safety interface input not connected |Check whether the safety function  |After confirm the security, restore the

+24V use signal STO (CN3) is connected  |security interface
Check Pn515.3 E-Stop signal distri-  |Check the operation mode, and
A.9B9 Emergency Stop bution, and whether the correspond- |release the DI brake valid signal after

ing DI terminal logic is set to active

confirming safety

11.3 List of Warning Code

Table 11-6 Warning code list

603F Error Code 213F Error Code Warning meaning
0x6320 A.020 Parameter Checksum Error 1
0x6320 A.021 Parameter Format Error 1
0x6320 A.022 System Checksum Error 1
0x0030 A.030 Main Circuit Detector Error
0x6320 A.040 Parameter Setting Error 1
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0x0041 A.041 Encoder Output Pulse Setting Error

0x6320 A.042 Parameter Combination Error

0x6320 A.044 Semi-Closed/Fully-Closed Loop Control Parameter Setting Error

0x6320 A.04A Parameter Setting Error 2

0x7122 A.050 Combination Error

0x7122 A.051 Unsupported Device Alarm

OxB44T A 0bO After executing the auxiliary function to power on the motor, the
servo ON input (/S-ON) signal is input from the host controller.

0x2311 A.100 Overcurrent Detected

0x0300 A.300 Regeneration Error

0x3230 A.320 Regenerative Overload

0x0330 A.330 Main Circuit Power Supply Wiring Error

0x3210 A.400 Overvoltage

0x3220 A410 Undervoltage

0x3210 A.450 Main circuit capacitor overvoltage

0x8400 A510 Overspeed

0x0511 A511 Encoder Output Pulse Overspeed

0x0520 A520 Vibration Alarm

0x0521 A521 Autotuning Alarm

0x3230 A.710 Instantaneous Overload

0x3230 A.720 Continuous Overload

0x3230 A.730 Dynamic Brake Overload

0x3230 A731 Dynamic Brake Overload

0x3230 A.740 Inrush Current Limiting Resistor Overload

0x4210 A.7A0 Heatsink Overheated

0x07AB A7AB Built-in Fan Stopped

0x7305 A810 Encoder Backup Alarm

0x7305 A.820 Encoder Checksum Alarm

0x7305 A.830 Encoder Battery Alarm

0x7305 A.840 Encoder Data Alarm

0x7305 A.850 Encoder Overspeed

0x7305 A.860 Encoder Overheated

0x08A0 A.8A0 External Encoder Error

0x08A1 A.8A1 External Encoder Module Error

0x08A2 A.8A2 External Incremental Encoder Sensor Error

0x08A3 A.8A3 External Absolute Encoder Position Error

0x08A5 A.8A5 External Encoder Overspeed

0x08A6 A.8Ab6 External Encoder Overheated

0x0B31 Ab31 Current Detection Error 1

0x0B32 A.b32 Current Detection Error 2

0x0B33 A.b33 Current Detection Error 3

0x0BFO A.bFO System Alarm 0

0x0BF1 AbF1 System Alarm 1

0x0BF2 AbF2 System Alarm 2

0xOBF3 AbF3 System Alarm 3

0x0BF4 AbF4 System Alarm 4

0x0C10 AC10 Servomotor Out of Control

0x7305 A.C80 Encoder Clear Error
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0x7305 A.C?0 Encoder Communications Error

0x7305 AC1 Encoder Communications Position Data Acceleration Rate Error
0x7305 AC9P2 Encoder Communications Timer Error
0x7305 A.CAO Encoder Parameter Error

0x7305 A.CBO Encoder Echoback Error

0x7305 A.CCO Multiturn Limit Disagreement

0x8361 A.d00 Position Deviation Overflow

0x8361 A.d01 Position Deviation Overflow Alarm at Servo ON
0x8361 A.d02 Position Deviation Overflow Alarm for Speed Limit at Servo ON
0x8611 A.d10 Motor-Load Position Deviation Overflow
0x3130 AF10 Power Supply Line Open Phase

0x0900 A.900 Excessive Position Deviation

0x0901 A.901 Excessive Position Deviation at Servo ON
0x0910 A910 Overload Alarm

0x0911 A911 Vibration

0x0920 A.920 Regeneration Overload

0x0921 A921 Dynamic Brake Overload

0x0930 A.930 Absolute Encoder Battery Failure
0x094A AQ4A Data Setting Alarm 1

0X094B A94B Data Setting Alarm 2

0x094C A.94C Data Setting Alarm 3

0x094D A.94D Data Setting Alarm 4

0x094E A.94E Data Setting Alarm 5

0x095A A.95A Command Alarm 1

0x095B A.95B Command Alarm 2

0x095D A.95D Command Alarm 4

0x095E A.95E Command Alarm 5

0x095F A95F Command Alarm 6

0x0971 A971 Undervoltage Alarm

0x097A A97A Command Alarm 7

0x097B A97B Data Clamp Outside Data Range

0x5443 A.9A0 Overtravel (POT, NOT)

0x6320 A.9B0 Soft Limit Error

0x6320 A9B1 Origin Offset Error

0x09B2 A9B2 Synchronization Frame Loss

0x09B3 A.9B3 Bus Interruption

0x09B4 A9B4 Network Initialization Failure

0x09B5 A.9B5 Torque Limit Error

0x0F28 AF28 Position command abnormality
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11.4 Causes and Troubleshooting Based on the Opeation and Conditions

This section provides troubleshooting based on the operation and conditions of the Servomotor, including causes and cor-

rections.

Table 11-6 Causes and troubleshooting

Problem

Cause

Confirmation method

Correction

Servo motor does

not start

Control power is not connected

Measure the voltage between control

power supply terminals.

Correct the wiring so that the control

power supply is turned ON

The main circuit power is not turned ON.

Measure the voltage between the main

circuit power input terminals.

Correct the wiring so that the main

circuit power supply is turned ON.

The I/0 signal connector (CN1) pins are

not wired correctly or are disconnected.

Turn OFF the power supply to the servo
system. Check the wiring condition of

the 1/0 signal connector (CN1) pins.

Correct the wiring of the I/0 signal

connector (CN1) pins.

The wiring of the main circuit cable and
encoder cable of the servo motor is

disconnected

Check the wiring conditions.

Wire the cable correctly.

There is an overload on the Servomotor.

Operate the Servomotor with no load

and check the load status

Reduce the load or replace the Servo-
motor with a Servomotor with a larger

capacity.

The type of encoder that is being used
does not agree with the setting of
Pn002.2 .

Check the type of the encoder that is
being used and the setting of Pn002.2 .

Set Pn002.2 . according to the type of

the encoder that is being used.

No speed entered / position command

Check the allocation status of the input

signals

Allocate an input signal so that the
speed and position references are input

correctly

Input signal (Pn50A ~ Pn50D) is as-

signed incorrectly

Check the input signal allocations
(Pn50A ~ Pn50D)

Correctly allocate the input signals
(Pn50A ~ Pn50D) .

The /S-ON (Servo ON) signal is OFF

Check Pn50A.0, Pn50A.1 settings

Set correctly Pn50A.0, Pn50A.1, and turn
on /S-ON.

/P-CON Input function setting error

Check the setting of Pn000.1 .

Set correctly according to the purpose

of the function .

The SEN input is OFF.

Check the ON/OFF status of the SEN
input.

If you are using an absolute encoder,
turn ON the SEN signal.

The reference pulse mode selection is

not correct.

Check Pn200.0 setting and the refer-

ence pulse form

Set Pn200.0 so that is agrees with

the reference pulse form.

Speed control: The speed

reference input is not appropriate.

Check between the speed reference
input (VREF) and signal ground (SG) to
see if the control method and the input

agree.

Correctly set the control method and

input method

Torque control: The torque

reference input is not appropriate

Check between the torque reference
input (TREF) and signal ground (SG) to
see if the control method and the input

agree.

Correctly set the control method and

input method

Position control: The reference pulse

input is not appropriate.

Check Pn200.0 and the sign and pulse

signals

Correctly set the control method and

input method

The /CLR (Position Deviation Clear) input

signal has not been turned OFF

Check /CLR input signal (CN1-14, 15)

Turn OFF the /CLR signal.
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The P-OT (Forward Drive Prohibit) or
N-OT (Reverse Drive Prohibit) signal is
still OFF.

Check the P-OT and NOT signals.

Turn ON the P-OT and N-OT signals.

The safety input signals (/HWBB1 or /
HWBB2) were not turned ON

Check the /HWBB1 and /HWBB?2 input

signals

Turn ON the /HWBB1 and /HWBB?2 input
signals. If you are not using the safety
function, connect the Safety Jumper
Connector (provided as an accessory) to
CN8

Servo drive failure

Replace the servo drive .

Servomotor Servo motor wiring error Check the wiring Make the wiring correctly .
Moves Instanta-
neously, and Then|Encoder wiring error Check the wiring Make the wiring correctly .
Stops
The connector connections for the
Servomotor There is a faulty connection in the power line (U, V, and W phases) and the | Tighten any loose terminals or connec-

Speed Is Unstable

Servomotor wiring.

encoder or Serial Converter Unit may be

Unstable. Check the wiring.

tors and correct the wiring

Servomotor
Moves without a
Reference Input

Speed control: The speed reference

input is not appropriate.

Check between the torque reference
input (TREF) and signal ground (SG) to
see if the control method and the input

agree..

Correctly set the control method and

input method.

Torque control: The torque reference

input is not appropriate

Check whether the control mode is
consistent with the input between V-REF
and SG

Correctly set the control method and

input method.

The speed reference offset is not correct

Theservo drive offset is adjusted incor-

rectly.

Adjust the offset of the servo drive .

A

Position control: The reference pulse

input is not appropriate

Check the command pulse form and

sign + pulse signal of Pn200.0

Correctly set the control method and

input method

Servo drive failure

Replace the servo drive .

Dynamic brake
(DB) does not

operate

The setting value of parameter Pn001.0

isincorrect.

Check the setting value of parameter
Pn001.0.

Set Pn001.0 correctly. .

DB resistor disconnected

Check the moment of inertia, motor
speed, and dynamic brake frequency
of use. If the moment of inertia, motor
speed, or dynamic brake frequency of
use is excessive, the dynamic brake

resistance may be disconnected

Ae|dsiq wuely .«

Replace the servo drive. To prevent

disconnection, reduce the load

There was a failure in the dynamic brake

drive circuit

There is a defective component in the
dynamic brake circuit.

Turn OFF the power supply to the servo

system.Replace the servo drive .
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Abnormal noise

from servo motor

The Servomotor vibrated considerably
while using the Tuning-less function

(factory setting)

Check the waveform of the motor speed.

Reduce the load so that it is below

the allowable moment of inertia ratio,

or increase the load value of the Tun-
ing-less value setting (Fn200), or reduce

the rigidity value .

The machine mounting is not secure.

Check the installation status of the servo

motor

Tighten the mounting screws

Check to see if there is misalignment in

the coupling

Align the coupling

Check to see if the coupling is balanced

Balance the coupling.

Check for noise and vibration around

the bearings.

Replace the servo motor .

Failure in bearing

Check for noise and vibration around

the bearings.

Replace the servo motor .

Vibration comes from the driven ma-

chine

Check for any foreign matter, damage,
or deformation in the machine’s moving

parts

Consult with the machine manufacturer.

Noise interference occurred because of

incorrect I/O signal cable specifications.

Check the I/0 signal cables to see if
they satisfy specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at
least 0.12 mm?2 (stranded wire)

Use cables that satisfy the specifications

Noise interference occurred because an

170 signal cable is too long

Check the length of the I/0 signal cable

The 1/0 signal cables must be no longer
than3m

Noise interference occurred because of

incorrect Encoder Cable specifications.

Check the Encoder Cable to see if it
satisfies specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at

least 0.12 mm2 (stranded wire)

Use cables that satisfy the specifications

Noise interference occurred because the
Encoder Cable is too long.

Check the length of the Encoder Cable

Set the length of the encoder cable to

50m max..

Noise interference occurred because the

Encoder Cable is damaged

Check the Encoder Cable to see if it is
pinched o the sheath is damaged.

Replace the Encoder Cable and correct

the cable installation environment.

The Encoder Cable was subjected to

excessive noise interference

Check to see if the Encoder Cable is
bundled with a high-current line or

installed near a high-current line.

Correct the cable layout so that no

surge is applied by high-current lines.

There is variation in the FG potential
because of the influence of machines on

the Servomotor side, such as a welder

Check to see if the machines are cor-

rectly grounded.

Properly ground the machines to sepa-

rate them from the FG of the encoder

There is a pulse counting error due to

noise

Check to see if there is noise interfer-

ence on the signal line from the encoder

Implement countermeasures against

noise for the encoder wiring.

The encoder was subjected to excessive

vibration or shock

Check to see if vibration from the
machine occurred. Check the Servomoto
installation (mounting surface precision,
securing state, and alignment).

Check the linear encoder installation
(mounting surface precision and secur-

ing method)

Reduce machine vibration. Improve the
mounting state of the Servomotor or

linear encoder.

Encoder failure

Replace the servo motor .
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Servomotor
Vibrates at
Frequency

of Approx.
200 to 400Hz.

The servo gains are not balanced.

Check to see if the servo gains have

been correctly tuned

Perform autotuning without a host

reference.

The setting of Pn100 (Speed Loop Gain)
is too high.

Check the speed loop gain (Pn100)
setting The factory setting: Kv = 40.0Hz

Set the correct speed loop gain (Pn100).

The setting of Pn102 (Position Loop
Gain) is too high.

Check position loop gain (Pn102) setting
value factory setting: Kp = 40.0/s

Set the correct setting value of position

loop gain (Pn102) .

The setting of Pn101 (Speed Loop Inte-

gral Time Constant) is not appropriate

Check the setting value of the speed
loop integral time constant (Pn101)

Factory setting: Ti = 20.0ms

Set the correct speed loop integral time
constant (Pn107) ..

Moment of inertia ratio (Pn103) setting

value is incorrect

Check the moment of inertia ratio

(Pn103) setting value

Set the correct moment of inertia ratio
(Pn103) ..

Large Motor
Speed
Overshoot
on Starting
and Stopping

The servo gains are not balanced.

Check to see if the servo gains have

been correctly tuned

Perform autotuning without a host

reference..

The setting of Pn100 (Speed Loop Gain)
is too high.

Check the speed loop gain (Pn100)
setting The Factory setting: Kv = 40.0Hz

Set the correct speed loop gain (Pn100)..

Position loop gain (Pn102) setting value
is too high

Check position loop gain (Pn102) setting
The Factory setting: Kp = 40.0/s

Set the correct setting value of position

loop gain (Pn102) .

The setting of Pn101 (Speed Loop Inte-

gral Time Constant) is not appropriate.

Check the setting value of the speed
loop integral time constant (Pn107).

The Factory setting: Ti = 20.0ms

Set the correct speed loop integral time
constant(Pn101)..

The setting of Pn103 (Moment of Inertia

Ratio or Mass Ratio) is not appropriate

Check moment of inertia ratio (Pn103) .

Set the correct moment of inertia ratio
(Pn103). .

Absolute Encoder
Position Devia-
tion Error (The
position that was
saved in the host
controller when
the power was
turned OFF is
different from the
position when the
power was next
turned ON.)

Noise interference occurred because of

incorrect Encoder Cable specifications

Check the Encoder Cable to see if it
satisfies specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at

least 0.12 mm2 (stranded wire).

Use cables that satisfy the specifica-

tions.

Noise interference occurred because the

Encoder Cable is too long

Check the length of the encoder cable

Set the length of the encoder cable
within 50 m .

Noise interference occurs due to dam-

aged encoder cable

Check whether the encoder cable is

clamped or the sheath is damaged

Replace the encoder cable and change
the laying environment of the encoder

cable .

Excessive noise interference on the

encoder cable

Check whether the encoder cable is
bundled with high- current wires or is
too close

Change the environment where the
encoder cable is laid so that it is not
affected by the surge voltage of the

high-current wire .

There is variation in the FG potential
because of the influence of machines on
the Servomotor side, such as a

welder.

Check to see if the machines are cor-
rectly grounded

Properly ground the machines to sepa-
rate them from the FG of the encoder.

The pulse counting error of the servo

drive due to noise interference

Check to see if there is noise interfer-
ence on the 1/0 signal line from the

encoder or Serial Converter Unit

Implement countermeasures against
noise for the encoder or Serial Convert-

er Unit wiring

The encoder is affected by excessive

vibration and shock

Check whether mechanical vibration
occurs, and confirm the installation
status of the servo motor (Accuracy of

mounting surface and securing method)

Reduce machine vibration. Improve the
mounting state of the Servomotor or

linear encoder

Encoder failure

Replace the servo motor .

Servo drive failure

Replace the servo drive .
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Host Controller Multiturn Data or
Absolute Encoder Position Data Reading

Error

Check the error detection part of the

host controller

Correct the error detection section of

the host controller

Check to see if the host controller is

executing data parity checks

Perform parity checks for the multiturn

data or absolute encoder position data.

Check for noise interference in the cable
between the servo drive and the host

controller.

Implement countermeasures against
noise and then perform parity checks
again for the multiturn data or absolute

encoder position data

Forward Drive Prohibit or Reverse Drive
Prohibit signal was input.

Check the voltage of the external power

supply (+24V) for the input signal

Correct the external power supply (+24

V) voltage for the input signals.

Check the operating condition of the

overtravel limit switches. limit switch

Make sure that the overtravel limit

switches operate correctly .

Check the wiring of the overtravel limit

switches.

Correct the wiring of the overtravel limit

switches.

Check the settings of the overtravel
input signal allocations (Pn50A/Pn50B).

Set the parameters to correct values.

Check for fluctuation in the external

power supply(+24 V) voltage for the

Eliminate fluctuation from the external

power supply (+24 V) voltage for the

A
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input signals. input signals
Overtravel Forward Drive Prohibit or Reverse Check to see if the operation of the Stabilize the operating condition of the
vertrave
o g Drive Prohibit signal malfunctioned. overtravel limit switches is unstable. overtravel limit switches
ceurre
Check the wiring of the overtravel limit
) Correct the wiring of the overtravel limit
switches (e.g., check for cable damage i
switches.
and loose screws)
If other signals are assigned to Pn50A.3,
Check whether the P-OT signal is ) ) i
There is a mistake in the allocation of ) reassign the P-OT signal to this param-
assigned to Pn50A.3
the Forward Drive Prohibit or Reverse eter.
Drive Prohibit signal (Pn50A.3, Pn50B.0) |Check whether the N-OT signal is If other signals are assigned to Pn50B.0,
assigned to Pn50B.0 reassign N-OT signal to this parameter .
Check Pn001.0 and Pn001.1 at servo Select a servo motor stopping method
The selection of the Servomotor stop- |OFF other than coast to stop .
ping method is not correct Check Pn001.0 and Pn001.1 in torque  |Select a servo motor stopping method
control other than coast to stop .
Improper Stop | The limit switch position and dog length Install the limit switch at the appropriate
Position for are not appropriate. position.

Overtravel (OT)
Signal

The overtravel limit switch position is

too close for the coasting distance.

Install the overtravel limit switch at the

appropriate position.
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Position
Deviation
(without

Alarm)

Noise interference occurred due to
incorrect specifications of the encoder
cable

Check the Encoder Cable to see if it
satisfies specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at

least 0.12 mm2 (stranded wire)

Use cables that satisfy the specifica-

tions.

Noise interference occurred because the

Encoder Cable is too long.

Check the length of the encoder cable

Set the length of the encoder cable
within 50m .

Noise interference occurs due to dam-

aged encoder cable

Check whether the encoder cable is

clamped or the sheath is damaged

Replace the encoder cable and change
the laying environment of the encoder
cable .

The Encoder Cable was subjected to

excessive noise interference

Check to see if the Encoder Cable is
bundled with a high-current line or

installed near a high-current line

Correct the cable layout so that no

surge is applied by high-current lines.

There is variation in the FG potential
because of the influence of machines on

the Servomotor side, such as a welder

Check to see if the machines are cor-

rectly grounded

Properly ground the machines to sepa-
rate them from the FG of the encoder.

The pulse counting error of the servo

drive due to noise interference

Check to see if there is noise interfer-
ence on the I/0 signal line from the

encoder or Serial Converter Unit.

Implement countermeasures against
noise for the encoder wiring or Serial

Converter Unit wiring.

The encoder was subjected to excessive

vibration or shock

Check the Servomotor installation
(mounting surface precision, securing
state, and alignment).

Check the linear encoder installation
(mounting surface precision and secur-

ing method).

Reduce machine vibration. Improve the
mounting state of the Servomotor or

linear encoder.

The coupling between the machine and

Servomotor is not suitable

Check to see if position offset occurs
at the coupling between machine and

Servomotor

Correctly secure the coupling between

the machine and Servomotor.

Noise interference occurred because of

incorrect 1/0 signal cable specifications

Check the 1/O signal cables to see if
they satisfy specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at

least 0.12 mm2 (stranded wire).

Use cables that satisfy the specifica-

tions.

If reference pulse input multiplication
switching is being used, noise may be
causing the 1/0 signals used for this
function (/PSEL and /PSELA) to be
falsely detected.

Check the 1/0 signal cables to see if
they satisfy specifications. Use shielded
twisted-pair cables or screened twist-
ed-pair cables with conductors of at

least 0.12 mm2 (stranded wire)

Use cables that meet the specifications .

Pulses are being lost because the
filter for the referenc pulse input is not

appropriate.

Check the length of the I/0 signal cable

The I/0 signal cables must be no longer
than3m

Encoder failure (The pulse does not

change)

Replace the servo motor .

Servo drive failure

Replace the servo drive .

Servo motor

overheating

The surrounding air temperature is too
high.

Measure the surrounding air tempera-

ture around the Servomotor

Reduce the surrounding air temperature
to 40° C or less..

The surface of the servo motor is dirty

Visually check the surface for dirt.

Remove dirt, dust, oil, etc. on the surface

of the servo motor .

There is an overload on the servomotor.

Check the load status with a monitor.

Correct the settings for the polarity

detectionrelated parameters.
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12.1 Auxiliary Function List

Table 12-1 Auxiliary function list

Fn No. Function By operation By HCSer- Reference
panel voWorks chapter

Fn000 Display Alarm History 1 1 82
Fn001 Simple Rigidity Selection 1 1 83
Fn002 JOG 1 1 8.4
Fn003 Origin search 1 1 85
Fn004 JOG Program 1 1 8.6
Fn005 Initialize Parameters 1 1 8.7
Fn006 Clear Alarm History 1 1 8.8
Fn008 Reset Absolute Encoder (initialization) and Encoder Alarm Reset 1 1 8.9
Fn009 Auto Tuning Analog (Speed/Torque) Command Offset 1 1 -

FnOOA Manual Adjustment of Speed Command Offset 1 1 -

Fn0OB Manual Adjustment of Torque Command Offset 1 1 -

FnOOC Adjust Analog Monitor Output Offset 1 1 8.10
FnOOD Adjust Analog Monitor Output Gain 1 1 8.11
FnOOE Auto Tuning Motor Current Detection Signal Offset 1 1 8.12
FnOOF Manually Adjust Motor Current Detection Signal Offset 1 1 8.13
Fn010 Write Prohibition Setting 1 0 8.14
Fn011 Display Servomotor Model 1 1 8.15
Fn012 Display Software Version 1 1 8.16
Fn013 Multiturn Limit Setting after Multiturn Limit Disagreement Alarm 1 1 —

Fn01B Initialize Vibration Detection Level 1 1 8.17
Fn030 Software Reset 1 1 8.18
Fn082 Current JOG 1 1 8.19
Fn200 Tuning-less Level Setting 1 1 722
Fn201 Advanced Autotuning without Reference 0 1 7.3
Fn202 Advanced Autotuning with Reference 0 1 7.4
Fn203 One-Parameter Tuning 1 1 7.5
Fn204 Adjust Anti-resonance Control 0 1 7.7
Fn205 Vibration Suppression 0 1 7.8
Fn206 Easy FFT 1 1 8.19
Fn207 Online Vibration Monitoring 1 1 —

1: Operable 0 : Not operable

Note: When performing auxiliary functions, be sure to use the panel or HCServoWorks for Y7 series servo drive. If an auxiliary
function will be performed at the same time, "no_oP" or "NO-OP" will be displayed
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12.2 Parameter List

PRM No. Name Setting range,  Unit Default When enabled Classification Reference
Basic Function 0000H -
— 0000H After restart Setup 542
Selections 0 00B3H
Bit 3 Bit 2Bit 1Bit 0
n.01 0 0 i
Rotation Direction Selection Reference
0 Use CCW as the forward direction.
1 Use CW as the forward direction.(Reverse Rotation Mode) 542
Pn000 2-3  |Reserved parameter
(2000h)
—> Control Method Selection Reference
0 Reserved parameter (Do not change.) —
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Basic Function 0000H -
Selections 1 T146H — 0016H After restart Setup 5.4
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ [ i’
Stopping Method at Servo OFF and Gr.1 Alarms Reference
0 Stop the motor by applying the dynamic brake
1 Stop by applying dynamic brake and then release the dynamic brake
2 Coast the motor to a stop without the dynamic brake
3 Maximum torque stop, hold DB 543
4 Maximum torque stop, do not hold DB
5 Deceleration stop, hold DB
6 Deceleration stop, do not hold DB
— > Overtravel Stopping Method Reference
0 DB or coast the motor to stop (stopping method same as
Pn001.0)
: Decelerate the motor to a stop using the torque set in Pn406 as the
Pn001 maximum torque and then servo-lock the motor
(2001h) 5 Decelerate the motor to a stop using the torque set in Pn406 as the 643
maximum torque and then let the motor coast
5 Decelerate to stop, and the servo enters the locked state (torque
mode is invalid).
. Decelerate to stop, and the servo enters the unlocked state (torque
mode is invalid).
——> Main Circuit Power Supply AC/DC Input Selection Reference
0 AC power input: From L1, L2, and L3 terminals
: DC power input: Directly input DC power from B1, N terminal or 541
directly input DC power from P, N terminal
— > Warning Code Output Selection Reference
0 Output only alarm codes on the ALO1, ALO2, and ALO3 terminals.
Output both warning codes and alarm codes on the ALO1, ALO2,
and ALO3 terminals. However, while an warning code is being 553

output, the ALM (Servo Alarm) output signal will remain ON (normal

state).
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Basic Function 0000H -
— 0111H After restart Setup —
Selections 2 4113H
Bit 3 Bit 2 Bit 1Bit 0
n.00 0
|—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Absolute Encoder Usage Reference
Pn002 0 Use the absolute encoder according to encoder specifications. 41
(2002h) 1 Use the absolute encoder as an incremental encoder ‘
> External Encoder Usage Reference
0 Do not use an external encoder.
: The external encoder moves in the forward direction for CCW motor
rotation.
2 Reserved setting (Do not change.) 10.4.1
5 The external encoder moves in the reverse direction for CCW motor
rotation.
4 Reserved setting (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Application
|[F)Llijjnction 0000H - — 0002H Immediately Setup —
Selections 6 005FH
Bit 3Bit 2Bit 1Bit 0
n.01 [ [] T
Analog Monitor 1 Signal Selection Reference

00  |Motor speed (1V/1000rpm)

01 Speed command (1V/1000rpm)

02  |Torque command (1V/100% rated torque)

03 Position deviation (0.05 V/command unit)

04 Position amplifier deviation (after electronic gear) (0.05 V/encoder
pulse unit)

05 Position command speed (1V/1000rpm)

Pn006 06  |Reserved setting ( Do not change .)
(2006h) 07 Load-motor position deviation (0.01 V/command unit) 7.1.2

08 Positioning completion (positioning completed: 5V, positioning not
completed: 0V)

09 Speed feedforward (1V/1000rpm)

0A  |Torque feedforward (1V/100% rated torque)

0B  |Active gain (Tst gain: 1V, 2nd gain: 2 V)

oc Completion of position reference distribution (completed: 5V, not
completed: 0V)

0D  |External encoder speed (1V/1000rpm)

Reserved setting ( Do not change .)

Reserved setting ( Do not change .)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Application
|[F)Llijjnction 0000H - — 0000H Immediately Setup —
Selections 7 005FH
Bit 3Bit 2Bit 1Bit 0
n.01 [ T
Analog Monitor 2 Signal Selection Reference

00  |Motor speed (1V/1000rpm)

01 Speed command (1V/1000rpm)

02  |Torque command (1V/100% rated torque)

03 Position deviation (0.05 V/command unit)

04 Position amplifier deviation (after electronic gear) (0.05 V/encoder
pulse unit)

05 Position command speed (1V/1000rpm)

Pn007 06 Reserved setting (Do not use.)
(2007h) 07 Load-motor position deviation (0.01 V/command unit) 7.1.2

08 Positioning completion (positioning completed: 5V, positioning not
completed: 0V)

09  |Speed feedforward (1V/1000rpm)

0A  |Torque feedforward (1V/100% rated torque)

0B Active gain (1st gain: 1V, 2nd gain: 2 V)

oc Completion of position reference distribution (completed: 5V, not
completed: 0V)

0D  |External encoder speed (1V/1000rpm)

Reserved setting ( Do not change .)

Reserved setting ( Do not change .)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Basic Function 0000H ~
— 0000H After restart Setup —
Selections 8 7121H
Bit 3Bit 2Bit 1Bit 0
n.00 00
|—> Low Battery Voltage Alarm/Warning Selection Reference
0 Output alarm (A.830) for low battery voltage. 612
1 Output warning (A.930) for low battery voltage. .
— Function Selection for Undervoltage Reference
Pn008 0 Do not detect undervoltage
(2008h) 1 Detect undervoltage warning and limit torque at host controller -
5 Detect undervoltage warning and limit torque with Pn424 and
Pn425 (ie., only in servo drive).
—> Warning Detection Selection Reference
0 Detect warnings.
1 Do not detect warnings (except A.971)
—> Alarm Switch for 941 Reference
0 Turn on the alarm for 941 —
Basic Function 0000H ~
— 0010H After restart Tuning 7.9
Selections 9 0111H
Bit 3 Bit 2 Bit 1Bit 0
n.[1 [ [] i
Reserved parameter (Do not change.)
—> Current Control Mode Selection Reference
Pn009 0  |Use current control mode 1. o3
(2009h) 1 Use current control mode 2 .
> Speed Detection Method Selection Reference
0 Use speed detection 1
795
1 Use speed detection 2
— > Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference

Basic Function 0000H -
Selection A 0002H
Bit 3 Bit 2 Bit 1Bit 0

— 0000H After restart Setup —

n.01 0 [ i’
Motor Stopping Method for BM.1 alarm Reference
0 Stop the motor by the DB (Dynamic Brake).
1 Stop the motor by DB and then release the DB. 537
Pn00OA 2 Set the motor to the free-running state without using the DB.
L » Reserved parameter (Do not change).
> Reserved parameter (Do not change).
L » Reserved parameter (Do not change).
Basic Function 0000H -
— 0031H After restart Setup —
Selections B 1151H

Bit 3Bit 2Bit 1Bit 0

n.[1 [ [
Operator Parameter Display Selection Reference

0 Display only setup parameters.

525

1 Display all parameters.

—> Motor Stopping Method for BM.2 Alarms Reference
0 Stop the motor by setting the speed command to O.

Apply the dynamic brake or coast the motor to a stop (Stopping
method same as Pn001.0 )
Decelerate to stop and hold the DB. 545

N

Pn00B
(200Bh)

Decelerate to stop and release the DB.

Coast to stop and release the DB.

gl |w N

Stop at zero speed and release the DB.

Power input selection of the servo unit with three-phase input specifi- -.U
—> cation (The factory setting value is 1 for those with 220V and a power of| Reference 3
1KW or less.) §
0 Use a three-phase power supply input. '-‘Er
1 Use a single-phase power supply input. 243 g
—> Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference

Basic Function 0000H ~
Selections C 0111H
Bit 3 Bit 2 Bit 1Bit 0

n.- 0 i
Function Selection for Test without a Motor Reference

— 0000H After restart Setup —

0 Disable tests without a motor.

1 Enable tests without a motor
Pn00C —> Encoder Resolution for Tests without a Motor Reference
(200Ch) 0 |Use 13 bits

1 Use 23 bits.

| Encoder Type Selection for Tests without a Motor Reference
0 Use an incremental encoder.
1 Use an absolute encoder
—> Reserved parameter (Do not change.)

Basic Function 0000H ~
Selections D 1001H

Bit 3 Bit 2Bit 1Bit 0

n.0] O 0 H

Lb Reserved parameter (Do not change).

— 0001H Immediately Setup —

A Reserved parameter (Do not change).
(200Dh)
e Reserved parameter (Do not change).
—> Overtravel Warning Detection Selection Reference
0 Do not detect overtravel warnings. 643
1 Detect overtravel warnings. .
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Application
oP 0000H -
Function Selections 11114 — 0001H After restart Setup —
80
Bit 3 Bit 2 Bit 1Bit 0
n.00 OO
|—> Hall Sensor Selection Reference
0 Yes
1 No
PR08O L » Motor Phase Sequence Selection Reference
(2080h) 0 Set the UVW phase sequence with phase A leading.
1 Set the UVW phase sequence with phase B leading.
—— Reserved parameter (Do not change).
L > Selection for Calculable Velocity and Frequency Division Reference
0 Calculate the frequency division output setting when the maximum
speed is fixed.
: Calculate the maximum speed when the frequency division output
setting is fixed.
Application
op 0000H ~
Function 11114 — 0000H After restart Setup —
Selections 81
Bit 3 Bit 2 Bit 1Bit 0
n.00 O MH O
|—> Phase-C Pulse Output Selection Reference
0 Output phase-C pulses only in the forward direction.
1 Output phase-C pulses in both the forward and reverse directions.
Pn081
(2081h) > Frequency Division Phase C Output Switch Reference
0 Turn on
1 Turn off '.U
o
-
)
L > Reserved parameter (Do not change). g
o
-
- —
> Hall Polarity Reference @
0 High level is effective.
1 Low level is effective.
Pn100
Speed Loop Gain | 10 ~ 20000 | 0.1Hz 400 Immediately Tuning 7.6
(2100h)
Speed Loo
Pn101 P . P ) i
Integral Time 15 ~ 51200 | 0.01ms 2000 Immediately Tuning 7.6
(2101h)
Constant
Pn102
Position Loop Gain| 10 ~ 20000 0.1/s 400 Immediately Tuning 7.6
(2102h)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Pn103 | Moment of Inertia
) 0 ~ 20000 1% 100 Immediately Tuning 7.6
(2103h) Ratio
Pn104 | 2nd Speed Loop
10 ~ 20000 | 0.1Hz 400 Immediately Tuning 79
(2104h) Gain
2nd Speed Loop
Pn105
Integral Time 15 ~ 51200 | 0.01Tms 2000 Immediately Tuning 79
(2105h)
Constant
Pn106 | 2nd Position Loop
) 10 ~ 20000 0.1/s 400 Immediately Tuning 79
(2106h) Gain
Pn109
Feedforward 0 ~ 100 1% 0 Immediately Tuning 7.10
(2109h)
Pn10A | Feedforward Filter
0 ~ 6400 0.01ms 0 Immediately Tuning 7.10
(210Ah) | Time Constant
Gain Application
0000H~5334H - 0000H - - -
Selections

Bit 3Bit 2Bit 1Bit 0

n.[1 1 [
. When | Classifica-
Phase-C Pulse Output Selection . Reference
enabled tion
0 Use the internal torque command as
condition (level setting: Pn10C)
: Use the speed command as the condition
(level setting: Pn10D)
5 Use the acceleration reference as condition Immediately]  Setup 795
(level setting: Pn10E)
Pn10B 5 Use the position deviation as the condition
(level setting: Pn10F).
4 Do not use mode switching
. When | Classifica-
» Phase-C Pulse Output Selection . Reference
enabled tion
0 Pl control
After restart]  Setup —
1 |-P control
—> Reserved parameter (Do not change.) S
S
3
—> Reserved parameter (Do not change.) gc-
@
—
=
~+
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Mode Switching
Pn10C ) )
Level for Torque 0 ~ 800 1% 200 Immediately Tuning
(210Ch)
Command
Mode Switching
Pn10D _ !
Level for Speed 0 ~ 10000 rem 0 Immediately Tuning
(210Dh)
Command
795
Mode Switching
Pn10E ) )
Level for 0 ~ 30000 rpm/s 0 Immediately Tuning
(210Eh) :
Acceleration
Mode Switching 1
Pn10F . _ i
Level for Position | 0 ~ 10000 |command 0 Immediately Tuning
(210Fh) o i
Deviation unit
Pn11F Position Integral ] )
0 ~ 50000 0.Tms 0 Immediately Tuning —
(211Fh) | Time Constant
Pn121 Friction _ _
10 ~ 1000 1% 100 Immediately Tuning 7.9
(2121h) |Compensation Gain
Pn122 2nd Friction
10 ~ 1000 1% 100 Immediately Tuning
(2122h) |Compensation Gain
Friction
Pn123 ) ) )
Compensation 0 ~ 100 1% 0 Immediately Tuning
(2123h) -
Coefficient
Friction
792
Pn124 Compensation -10000 _ )
0.1Hz 0 Immediately Tuning
(2124h) Frequency ~ 10000
Correction
Friction
Pn125 ) ) _ )
Compensation Gain| 1 ~ 1000 1% 100 Immediately Tuning
(2125h) )
Correction
Pn131 Gain Switching ) ‘
] 0 ~ 65535 Tms 0 Immediately Tuning
(2131h) Time 1
Pn132 Gain Switching
} 0 ~ 65535 Tms 0 Immediately Tuning
(2132h) Time 2 o
Pn135 Gain Switching
) ) 0 ~ 65535 Tms 0 Immediately Tuning
(2135h) | Waiting Time 1
Pn136 Gain Switching ) A
0 ~ 65535 Tms 0 Immediately Tuning
(2136h) | Waiting Time 2
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Automatic
Gain Switching 0000H =~ — 0000H Immediately Tuning 791
Selections 1 0052H
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ [ i
Gain Switching Selection Reference
0 Use manual gain switching.——By external input signal (/G-SEL)
1 Reserved setting (Do not use.)
se automatic gain switching pattern 1 701
5 The gain settings 1 switch automatically to 2 when switching
condition A'is satisfied. The gain settings 2 switch automatically to 1
when switching condition A is not satisfied.
Pn139
(2139h) —> Gain Switching Condition A Reference
0 Positioning Completion Output (/COIN) ON
1 Positioning Completion Output (/COIN) OFF
2 Near Output signal (/NEAR) ON
3 Near Output signal  (/NEAR) OFF 791
. Position command filter output is 0 and command pulse input is
OFF.
5 Position command pulse input is ON.
— > Reserved parameter (Do not change.)
> Reserved parameter (Do not change.)
Pn13D ) ) )
Current Gain Level | 100 ~ 2000 1% 2000 Immediately Tuning 794

(213Dh)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Model Following
0000H ~
Control-Related 1121 — 0100H Immediately Tuning —
Selections
Bit 3Bit 2Bit 1Bit 0
n.01 0
|_> Model Following Control Selection Reference
0 Do not use model following control
1 Use model following control.
Vibration Suppression Selection Reference
> 0 Do not perform vibration suppression
Pn140 1 Perform vibration suppression for a specific frequency. —
(2140h) 2 Perform vibration suppression for two specific frequencies.
—> Vibration Suppression Adjustment Selection Reference
0 Auto-tuning without auxiliary functions. 74
1 Auto-tuning with auxiliary functions. '
L > Speed Feedforward (VFF)/Torque Feedforward (TFF) Selection Reference
0 Do not use model following control and speed/torque feedforward
together. 28
: Use model following control and speed/torque feedforward togeth- '
er
Pn141 Model Following
10 ~ 20000 0.1/s 500 Immediately Tuning 7.9
(2141h) Control Gain
Model Following
Pn142
Control Gain 500 ~ 2000 0.1% 1000 Immediately Tuning 7.9
(2142h) ]
Correction
Model Following
Pn143 ! .
Control Offset ( 0 ~ 10000 0.1% 1000 Immediately Tuning 7.6
(2142h)
Forward
Model Following
Pn144 Control Offset (
0 ~ 10000 0.1% 1000 Immediately Tuning 7.6
(2144h) Reverse
Direction)
Vibration
Pn145 : i i
Suppression 1 10 ~ 2500 0.1Hz 500 Immediately Tuning 7.6
(2145h)
Frequency A
Vibration
Pn146
Suppression 1 10 ~ 2500 0.1Hz 700 Immediately Tuning 7.6
(2146h)
Frequency B
Model Following
Pn147 Control Speed
0 ~ 10000 0.1% 1000 Immediately Tuning 7.6
(2147n) Feedforward
Compensatio
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
2nd Model
Pn148
Following Control | 10 ~ 20000 0.1/s 500 Immediately Tuning 79
(2148h) i
Gain
2nd Model
Pn149
Following Control | 500 ~ 2000 0.1% 1000 Immediately Tuning 7.9
(2149h) _ :
Gain Correction
Vibration
Pn14A ) ) )
Suppression 2 10 ~ 2000 0.1Hz 800 Immediately Tuning —
(214Ah)
Frequency
Vibration
Pn14B _ _ i
Suppression 2 10 ~ 1000 1% 100 Immediately Tuning —
(214Bh) )
Correction
Control-Related 0000H ~
— 0011H After restart Tuning —
Selections 0011H
Bit 3Bit 2Bit 1Bit 0
n.[1 0[] i
Model Following Control Type Selection Reference
0 Use model following control type 1
1 Use model following control type 2.
Pn14F
(214Fh) —> Tuning-less Type Selection Reference
0 Use tuning-less type 1.
1 Use tuning-less type 2.
— > Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
Anti-Resonance
0000H ~
Control-Related — 0010H Immediately Tuning —
0011H
Selections
Bit 3 Bit 2Bit 1Bit 0
n.01 [ i’
Model Following Control Type Selection Reference
0 Use model following control type 1 5
Pn160 1 Use model following control type 2.
(2160h)
—p Tuning-less Type Selection Reference
0 Use tuning-less type 1. _
1 Use tuning-less type 2. '
L > Reserved parameter (Do not change.)
L » Reserved parameter (Do not change.)
Pn161 Anti-Resonance
10 ~ 20000 | 0.1Hz 1000 Immediately Tuning 7.7
(2161h) Frequency
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Pn162 Anti-Resonance
1~ 1000 1% 100 Immediately Tuning 7.7
(2162h) | Gain Correction
Pn163 Anti-Resonance
0 ~ 300 1% 0 Immediately Tuning 7.7
(2163h) Damping Gain
Anti-Resonance
Pn164
Filter Time Constant-1000 ~ 1000 0.0Tms 0 Immediately Tuning 7.7
(2164h) ,
1 Correction
Anti-Resonance
Pn165
Filter Time Constant-1000 ~ 1000 0.0Tms 0 Immediately Tuning 7.7
(2165h) _
2 Correction
Tuning-less
0000H ~
FunctionRelated — 1400H — — —
2411H
Selections
Bit 3 Bit 2 Bit 1Bit 0
n.[1 [ [
. . . Classifica-
Tuning-less Selection Effective ; Reference
ion
0 Disable tuning-less function
After restart|  Setup 7.2
1 Enable tuning-less function
> Speed Control Method Effective | o0 | Ref
eed Control Metho ective eference
P tion
Fmii7AY 0 Use for speed control
(2170h)
: Use for speed control and use host After restart|  Setup —
controller for position control
L . Classifica-
Rigidity Level Effective . Reference
—> tion
0~4 |Setthe rigidity level Immediately|  Setup 7.2
. . Classifica-
Tuning-less Load Level Effective ; Reference
> ion
Set the load level for the tuning-less Immedi-
0~2 : Setup 7.2
function ately .
-
o
-
)
Reserved (Do not 3
0000H ~0011H — 0010H After restart — — D)
change) a
@
Bit 3 Bit 2 Bit 1Bit 0 g
~+
n.01 0
|—> Reserved parameter (Do not change.)
Pn190
kLD, > Reserved parameter (Do not change.)
> Reserved parameter (Do not change.)
—>
Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Pn205 . o
Multiturn Limit 0 ~ 65535 Trev 65535 After restart Setup —
(2205h)
Position Control 0000H ~
— 0010H After restart Setup —
Function Selections 22710H
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ i
Reserved parameter (Do not change.)
—p Position Control Option Reference
0 N/A
1 Use V-REF as a speed feed-forward input
Pn207
(2207h) E—— Reserved parameter (Do not change.)
S /COIN (Positioning Completion Output) Signal Output Timing Reference
0 Output when the absolute value of the position deviation is the
same or less than the setting of Pn522
Output when the absolute value of the position error is the same or
1 less than the setting of Pn522 and the reference after the position 5115
command filter is 0.
) Output when the absolute value of the position error is the same
or less than the setting of Pn522 and the command input is O
Number of External
Pn20A
Encoder Scale 4 ~ 65535 | 1P/Rev 32768 After restart Setup 10.2
(220Ah) )
Pitches
Pn212 |Number of Encoder 16
1P/Rev 2048 After restart Setup 511.6
(2212h) Output Pulses |~ 1073741824
Position Command
Acceleration /
Pn216 ) ] 0 ~ 65535 0.1ms 0 Immediately Setup
Deceleration Time
Constant
Average Position 6.10 .
Pn217 Command 0 ~ 10000 0.Tms 0 Immediately Setup S
Movement Time g
Command Pulse @
Pn218 o 1~ 100 x 1 1 Immediately Setup o
Input Multiplier =
—
=
~+
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Fully-closed 0000H ~
— 0000H After restart Setup 10.2
Control Selections 0003H
Bit 3 Bit 2Bit 1Bit 0
n.C1 0101 [
L} Reserved parameter (Do not change.)
Pn22A Reserved parameter (Do not change.)
(222Ah)
L Reserved parameter (Do not change.)
L > Fully-closed Control Speed Feedback Selection Reference
0 Use motor encoder speed. 102
1 Use external encoder speed '
Mini. time interval
for Position
Pn240 0 ~ 2000 ms 0 Immediately Setup —
deviation clear
signal input
Threshold for
Judging the Thrust )
Pn268 . i . 0 ~ 3000 0.1% 0 Immediately Setup —
during Homing with
Hard Limit Switches
Pn281 Encoder Output 1 edge/
] 1 ~ 4096 ] 20 After restart Setup —
(2281h) Resolution pitch
Number of pulses 1 edge/
Pn284 ) ) 0 ~ 65535 ) 0 After restart Setup
for grating pitch pitch
Pn304 Jogging Speed 0 ~ 10000 500 [ diatel Set 8.4
oggin ee ~ rpm mmediate etu .
(2304h) gging op p Yy p
Pn305 Soft Start
0 ~ 10000 Tms 0 Immediately Setup
(2305h) | Acceleration Time 49
Pn306 Soft Start ‘
0 ~ 10000 Tms 0 Immediately Setup
(2306h) | Deceleration Time
Deceleration Time .
Pn30A when the Main 0 ~ 10000 ms 100 Immediately Setup 549 >
o
Circuit Loses Power 3
Holding Time after g'-
Pn30B the Main Circuit 0 ~ 1000 ms 0 Immediately Setup 549 ;
Loses Power &
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Vibration Detection| 0000H ~
— 0000H Immediately Setup 8.15
Selection 0002H
Bit 3Bit 2Bit 1Bit 0
n.00 OO
|—> Vibration Detection Selection Reference
0 Do not detect vibration
Pn310 1 Output a warning (A.911) if vibration is detected. 8.15
(2310h) 2 Output an alarm (A.520) if vibration is detected.
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
Pn311 |Vibration Detection
50 ~ 500 1% 100 Immediately Tuning
(2311h) Sensitivity .
Pn312 |Vibration Detection '
0 ~ 5000 rem 50 Immediately Tuning
(2312h) Level
Deceleration Time
Pn31A ;
for Decelerateto | 0 ~ 65535 | 0.0Tms 100 Immediately Setup —
(231Ah)
Stop
Moment of Inertia
Pn324 i )
Calculation 0 ~ 20000 1% 300 Immediately Setup —
(2324h) i
Starting Level
1st StageTlst Torque
Pn401
Command Filter | 0 ~ 65535 | 0.01Tms 100 Immediately Tuning —
(2401h) )
Time Constant
Pn404 | Forward External
o 0 ~ 800 1% 100 Immediately Setup
(2404h) Torque Limit
Pn405 Reverse External
0 ~ 800 1% 100 Immediately Setup
(2405h) Torque Limit
Pn406 Emergency Stop
0 ~ 800 1% 800 Immediately Setup —
(2406h) Torque
Pn407 |Speed Limit during
0 ~ 10000 rpm 10000 Immediately Setup —

(2407h) | Torque Control

L]
o
[
=
[+})
3
(0]
~+
(1]
=
L
(%]
~+

318



PRM No. Name Setting range|  Unit Default When enabled Classification Reference

Torque-Related 0000H ~

Function Selections 1111H

Bit 3 Bit 2Bit 1Bit 0

n.;1 1 H
Classifica-
Notch Filter Selection 1 Effective Reference

tion

— 0000H — Setup —

0 Disable first stage notch filter

Immediately|  Setup —

1 Enable first stage notch filter

. Classifica-
5 Speed Control Method Effective - Reference
i

Use the smaller of the maximum motor
0 speed and the setting of Pn407 as the
Pn408 speed limit.

After restart]  Setup —
(2408h) Use the smaller of the overspeed alarm

1 detection speed and the setting of Pn407

as the speed limit

. . . Classifica-
Tuning-less Selection Effective " Reference
L > ion
0 Disable second stage notch filter
Immediately|  Setup —
1 Enable second stage notch filter
. Classifica-
Speed Control Method Effective " Reference
—> ion
0 Disable friction compensation
Immediately|  Setup 7.6
1 Enable friction compensation.
Pn409 | First Stage Notch
50 ~ 5000 THz 5000 Immediately Tuning
(2409h) | Filter Frequency
Pn40A | First Stage Notch
50 ~ 1000 0.01 70 Immediately Tuning
(240Ah) Filter Q Value
Pn40B | First Stage Notch
0 ~ 1000 0.001 0 Immediately Tuning .
(240Bh) Filter Depth o
o
Pn40C | 2nd Stage Notch o
50 ~ 5000 THz 5000 Immediately Tuning 3
(240Ch) | Filter Frequency o
Pn40D | 2nd Stage Notch o
50 ~ 1000 0.01 70 Immediately Tuning 7.6 —
(240Dh) Filter Q Value @
Pn40E | 2 nd Stage Notch ) )
0 ~ 1000 0.001 0 Immediately Tuning
(240Eh) Filter Depth
2nd Stage Second
Pn40OF
Torque Command | 100 ~ 5000 THz 5000 Immediately Tuning
(240Fh) )
Filter Frequency
2nd Stage2nd
Pn410 . ;
Torque Command | 50 ~ 100 0.01 50 Immediately Tuning
(2410h) _
Filter Q Value
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1st Stage Second
Pn412
Torque Command | 0 ~ 65535 | 0.01ms 100 Immediately Tuning
(2412h) | !
Filter Time Constant —
T-REF Filter Time
Pn415 0 ~ 65535 | 0.01ms 0 Immediately Setup
Constant
Torque
Compensation |0000H-1112H — 0000H Immediately — —
Switch
Bit 3 Bit 2Bit 1Bit 0
n.[1 [ [
Pulsation Compensation Switch Reference
0 Turn off
Pn423 1 Turn on —
(2423h) 2 Pulsation identification
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
Torque Limit at
Pn424 o )
Main Circuit Voltage, 0 ~ 100 1% 50 Immediately Setup —
(2424h)
Drop
Release Time for
Pn425 Torque Limit at
0 ~ 1000 Tms 100 Immediately Setup —
(2425h) |Main Circuit Voltage
Drop
Sweep Torque
Pn456 b or : '
Command 1~ 800 1% 15 Immediately Tuning —
(2456h) ,
Amplitude
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Notch Filter
0000H -
Adjustment — 0101H Immediately Tuning 7.6
. 0101H
Selections

Bit 3 Bit 2Bit 1Bit 0

n.0] O

|_> Notch Filter Adjustment Selection 1 Reference
0 Auto-tuning without auxiliary functions. 28
Pn460 1 Auto-tuning with auxiliary functions. '
(2460h)
— Reserved parameter (Do not change.)
—> Notch Filter Adjustment Selection 2 Reference
0 Auto-tuning without auxiliary functions.
1 Auto-tuning with auxiliary functions.
—> Reserved parameter (Do not change.)

Forward
Coulomb Friction
Pn471 i 0-1000 0.1% 0 Immediately — —
Compensation

Torque

Reverse
Coulomb Friction
Pn472 ) 0-1000 0.1% 0 Immediately —
Compensation

Torque

Viscous Friction

Pn473 Compensation 0-3000 0.1% 0 Immediately —
Torque
Friction

Pn474 | Compensation Set 0-100 0.rpm 0 Immediately — —
Speed

Pn476 Gravity -1000-1000 0.1% 0 Immediately Setup 6.3

Compensation
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Friction
Identification 0000 ~1112H — 0000 Immediately Setup —
Switch

Bit 3Bit 2Bit 1Bit 0

n.[] 1 [

Friction Identification Enable Reference
0 Disabled
1 Enabled
> Friction Identification Mode Selection Reference
Pn477 0 Forward and reverse coulomb friction identification B
1 Automatic identification mode 1 for quadrant pattern compensation
2 Automatic identification mode 2 for quadrant pattern compensation
—> Adjustment Quantity Selection for Friction Identification Reference
0 Automatically adjust according to the identified quantity.
1 Adjust according to the set values of Pn47B/Pn47C.
—> Torque Selection for Friction Identification Reference
0 Torque selection mode 1
1 Torque selection mode 1
Filtering Time

for Forward
Pn478 0-12800 0.1ms 0 Immediately — —
Coulomb Friction

Compensation

Filtering Time
for Reverse
Pn479 0-12800 0.1ms 0 Immediately — —
Coulomb Friction

Compensation

Detection Speed
Pn47A for Friction 0-100 rpm 0 Immediately — —

Identification

Self-adjustment

Quantity of i
Pn47B 0-50 0.1% 0 Immediately — —
Torque for Friction

Identification
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Self-adjustment
Quantity of Filtering )
Pn47C 0-300 0.0Tms 0 Immediately — —
Time for Friction

Identification

Compensation
Pn47D | Torque for Sliding 0-1000 0.1% 0 Immediately — —

Friction

Filtering Time for
Pn47E Sliding Friction 0-12800 0.01ms 0 Immediately — —

Compensation
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Pn481 | Polarity Detection
10-20000 0.1Hz 400 Immediately Setup —
(2481h) | Speed Loop Gain
Polarity Detection
Speed Loop
Pn482 15-51200 | 0.0Tms 3000 Immediately Setup —
Integral Time
Constant
Polarity Detection
Command
Pn486 0-100 ms 25 Immediately Setup —
Acceleration/
Deceleration Time
Polarity Detection
Pn487 Constant Speed 0-300 ms 0 Immediately Setup —
Time
Polarity Detection
Pn488 | Command Waiting 50-500 ms 100 Immediately Setup —
Time
Polarity Detection
Pn490 0-20000 % 100 Immediately Setup —
Load Level
Polarity Detection
Pn493 0-1000 rem 50 Immediately Setup —
Command Speed
Polarity Detection
Pn494 1-65535 | 0.001rev 250 Immediately Setup —
Range
Polarity Detection
Pn495 | Confirmation Force 0-200 % 100 Immediately Setup —
Command
Polarity Detection
Pn498 Allowable Error 0-30 deg 10 Immediately Setup —
Range
Pn502 |Rotation Detection
1 ~ 10000 rpm 20 Immediately Setup —
(2502h) Level
Speed Coincidence
Pn503 i ) )
Detection Signal 0 ~ 100 rem 10 Immediately Setup —
(2503h) !
Output Width
Brake Command-
Pn506
Servo OFF Delay 0 ~ 100 10ms 0 Immediately Setup
(2506h) !
Time
Pn507 Brake Command
0 ~ 10000 rpm 10 Immediately Setup 544
(2507h) [Output Speed Level
Servo OFF-Brake
Pn508
Command Waiting| 10 ~ 100 10ms 50 Immediately Setup
(2508h) !
Time
Momentary Power
Pn509 _ _
Interruption Hold | 20 ~ 50000 — 20 Immediately Setup 54.6
(2509h) Ti
ime
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Input Signal 0000H ~
Selections 1 — — 2881H After restart Setup 55
Bit 3Bit 2Bit 1Bit 0
n.00 00
|—> Input Signal Allocation Mode Reference
0 Use the sequence input signal terminals with the default allocations
1 Change the sequence input signal allocations. >
—> Reserved parameter (Do not change.)
- > Reserved parameter (Do not change.)
- > P-OT (Forward Drive Prohibit) Signal Allocation Reference
0 When SI0 (CN1 - 40) input signal is ON (at low level)], itisin a
drivable state for forward rotation.
: When SIT(CN1-41) input signal is ON (at low level), it is in a drivable
state for forward rotation.
Pn50A 5 When SI2(CN1-42) input signal is ON (at low level), it is in a drivable
state for forward rotation.
3 When SI3(CN1-43) input signal is ON (at low level), it is in a drivable
state for forward rotation.
A When SI4(CN1-44) input signal is ON (at low level), it is in a drivable
state for forward rotation.
7 The signal is always fixed as "Forward rotation driving prohibited".
8 The signal is always fixed as "Forward rotation driving permitted". >3
5 When SIO(CN1-40) input signal is OFF (at high level), itisin a
drivable state for forward rotation.
A WhenSI1(CN1-41) input signal is OFF (at high level), itisin a
drivable state for forward rotation.
5 When SI2(CN1-42) input signal is OFF (at high level), it isin a
drivable state for forward rotation.
c When SI3(CN1-43) input signal is OFF (at high level), itisin a
drivable state for forward rotation.
5 When SI4(CN1-44) input signal is OFF (at high level), itisin a

drivable state for forward rotation.
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Bit 3 Bit 2Bit 1Bit 0

n.01 [
Reserved parameter (Do not change.)

PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Input Signal 0000H ~
— 8883H After restart Setup —
Selections 2 FFFFH
Bit 3Bit 2Bit 1Bit 0
n.[1 [ [
N-OT (Reverse Drive Prohibit) Signal Allocation Reference
0 When SIO(CN1-40) input signal is ON (at low level), it is in a drivable
state for reverse rotation.
: When SIT(CN1-41) input signal is ON (at low level), it is in a drivable
state for reverse rotation.
5 When SI2(CN1-42) input signal is ON (at low level), it is in a drivable
state for reverse rotation.
3 When SI3(CN1-43) input signal is ON (at low level), it is in a drivable
state for reverse rotation.
. When SI4(CN1-44) input signal is ON (at low level), it is in a drivable
state for reverse rotation.
7 The signal is always fixed as "Reverse rotation driving prohibited"”. "
Pn50B 8 The signal is always fixed as "Reverse rotation driving permitted". .
(2508Bh) 9 When SIO(CN1-40) input signal is OFF (at high level), itisin a
drivable state for reverse rotation.
A When SIT(CN1-41) input signal is OFF (at high level), itisin a
drivable state for reverse rotation.
5 When SI2(CN1-42) input signal is OFF (at high level), itisin a
drivable state for reverse rotation.
c When SI3(CN1-43) input signal is OFF (at high level), itis in a
drivable state for reverse rotation.
5 When SI4(CN1-44) input signal is OFF (at high level), itisin a
drivable state for reverse rotation.
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.) .
-
o
Input Signal 0000H ~ )
— 8888H After restart Setup — 3
Selections 3 FFFFH o
0]
-
—
=
~+

Pn50C
—> Reserved parameter (Do not change.)
L » Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
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Input Signal 0000H ~
Selections 4 FFFFH

Bit 3Bit 2Bit 1Bit 0

— 8888H After restart Setup —

n.01 [ i’
Reserved parameter (Do not change.)
—> /HomeSwitch Signal Allocation Reference
I 0 Active when SIO(CN1-40) input signal is ON(at low level)
8 Set the signal to be“Inactive” —
9 Active when SIO(CN1-40) input signal is OFF(at high level)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
Output Signal 0000H ~
— 0000H After restart Setup —
Selections 1 4444H
Bit 3Bit 2Bit 1Bit 0
n.00 OO
|_> /COIN (Positioning Completion Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
1 Output the signal from the CN1-25, 26 output terminal
2 Output the signal from the CN1-27, 28 output terminal —
3 Output the signal from the CN1-29, 30 output terminal
Pn50E 4 Output the signal from the CN1-37, 38 output terminal
(250Eh)
—> /V-CMP (Speed Coincidence Detection Output) Signal Allocation Reference
0~4 ‘Same as the /COIN (Positioning Completion) signal allocations. —
—> /TGON (Rotation Detection Output) Signal Allocation Reference
0~4 ‘Same as the /COIN (Positioning Completion) signal allocations —

—> /S-RDY (Servo Ready) Signal Allocation Reference

0~4 ‘Same as the /COIN (Positioning Completion) signal allocations. —

L]
o
(V]
=
V)
3
D
+
1]
=
r
n
~+
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Output Signal 0000H ~
— 0100H After restart Setup —
Selections 2 4444H
Bit 3Bit 2Bit 1Bit 0
n.00 00
| N /CLT (Torque Limit Detection Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
1 Output the signal from the CN1-25, 26 output terminal
2 Output the signal from the CN1-27, 28 output terminal —
3 Output the signal from the CN1-29, 30 output terminal
Pn50F 4 Output the signal from the CN1-37, 38 output terminal
(250Fh)
> /VLT (Speed Limit Detection) Signal Allocation Reference
0~4 ‘Same as the /CLT (Torque Limit Detection Output) signal allocations. —
> /BK (Brake Output) Signal Allocation Reference
0~4 ‘Same as the /CLT (Torque Limit Detection Output) signal allocations. —
L » /WARN (Warning Output) Signal Allocation Reference
0~4 ‘Same as the /CLT (Torque Limit Detection Output) signal allocations —
Output Signal 0000H ~
— 0000H After restart Setup —
Selections 3 0444H
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ i’
/NEAR (Near Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
1 Output the signal from the CN1-25, 26 output terminal
Pn510 2 Output the signal from the CN1-27, 28 output terminal —
(2510h) 3 Output the signal from the CN1-29, 30 output terminal
4 Output the signal from the CN1-37, 38 output terminal
—> Reserved parameter (Do not change.)
o
> Reserved parameter (Do not change.) 3
3
2
> Reserved parameter (Do not change.) o
—
=
~+
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Input Signal 0000H ~
Selection 5 FFFFH
Bit 3Bit 2Bit 1Bit 0

n.[] ][]

— 6213H After restart Setup —

Origin Return Deceleration LS Signal Allocation (/DEC) Reference
0 Active when SIO(CN1-40) input signal is ON(at low level)

1 Active when SIT(CN1-41) input signal is ON(at low level
Active when SI2(CN1-42) input signal is ON(

(

(

at low level

)
( )
Active when SI3(CN1-43) input signal is ON(at low level)
( )

Active when SI4(CN1-44) input signal is ON(at low level

The signal is always enabled.

The signal is always inactive.

Active when SIO(CN1-40) input signal is OFF(at high level

( )
Active when SIT(CN1-41) input signal is OFF(at high level)
Active when SI2(CN1-42) input signal is OFF(at high level)
) ( )
) ( )

Pn511

Active when SI3(CN1-43) input signal is OFF(at high level
(2511h)

Active when SI4(CN1-44) input signal is OFF(at high level

OO W|[> |00 (N[~ lwWw N

—> External Probe 1 Signal Allocation  (/EXT1) Reference
1 Active when SI4(CN1-41) input signal is “Edge trigger”

Active when SI4(CN1-41) input signal is “Rising-edge trigger”

O|>»| &

( )
Active when SI4(CN1-41) input signal is “Edge trigger”inversion
( )

Active when SI4(CN1-41) input signal is “Falling-edge trigger”

—> External Probe 2 Signal Allocation (/EXT2) Reference
Active when SI5(CN1-44) input signal is “Edge trigger”

Active when SI5(CN1-44) input signal is “Rising-edge trigger”

m | 0| o | N

( )
Active when SI5(CN1-44) input signal is “Edge trigger”inversion
Active when SI5(CN1-44) input signal is “Falling-edge trigger”

—> Reserved parameter (Do not change.)

L]
o
(V]
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Output Signal 0000H ~
Inverse Settings 1111 — 0000H After restart Setup —
Bit 3Bit 2Bit 1Bit 0
n.[1 [0 [
Output Signal Inversion for CN1-25, 26 terminal Reference
0 The signal is not inverted
1 The signal is inverted B
— > Output Signal Inversion for CN1-27, 28 terminal Reference
Pn512 0 The signal is not inverted
(2512h) . . -
1 The signal is inverted
o Output Signal Inversion for CN1-29,30 terminal Reference
0 The signal is not inverted
1 The signal is inverted B
—> Output Signal Inversion for CN1-37, 38 terminal Reference
0 The signal is not inverted

The signal is inverted
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PRM No.

Name Setting range

Unit

Default When enabled Classification

Reference

Pn513

Output Signal 0000H ~
Selection 4 LihhH

0000H After restart

Setup

6.2

Bit 3Bit 2Bit 1Bit 0

n.[] [0 [

1st Position Output Comparison

Reference

Inactive (Do not use the signal output above)

Output the signals above from CN1-25, 26 terminal

Output the signals above from CN1-27, 28 terminal

Output the signals above from CN1-29, 30 terminal

NN

Output the signals above from CN1-37, 38 terminal

6.2

2nd Position Output Comparison

Reference

Inactive (Do not use the signal output above)

Output the signals above from CN1-25, 26 terminal

Output the signals above from CN1-27, 28 terminal

Output the signals above from CN1-29, 30 terminal

Nlw N

Output the signals above from CN1-37, 38 terminal

6.2

3rd Position Output Comparison

Reference

Inactive (Do not use the signal output above)

Output the signals above from CN1-25, 26 terminal

Output the signals above from CN1-27, 28 terminal

Output the signals above from CN1-29, 30 terminal

Nl w N

Output the signals above from CN1-37, 38 terminal

6.2

4th Position Output Comparison

Reference

Inactive (Do not use the signal output above)

Output the signals above from CN1-25, 26 terminal

Output the signals above from CN1-27, 28 terminal

Output the signals above from CN1-29, 30 terminal

NN

Output the signals above from CN1-37, 38 terminal

6.2
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Input Signal 0000H ~
Selactions & — — 8888H After restart Setup —
Bit 3Bit 2Bit 1Bit 0
n.0 O MO
L} Reserved parameter (Do not change.)
Reserved parameter (Do not change.)
o Reserved parameter (Do not change.)
—> E-Stop Signal Allocation Reference
Pn515 0 Active when SIO(CN1-40) input signal is ON(at low level)
1 Active when SIT(CN1-41) input signal is ON(at low level)
2 Active when SI2(CN1-42) input signal is ON(at low level)
3 Active when SI3(CN1-43) input signal is ON(at low level)
4 Active when SI4(CN1-44) input signal is ON(at low level)
7 The signal is always enabled.
8 The signal is always inactive. B
9 Active when SIO(CN1-40) input signal is OFF(at high level)
A Active when SIT(CN1-41) input signal is OFF(at high level)
B Active when SI2(CN1-42) input signal is OFF(at high level)
C Active when SI3(CN1-43) input signal is OFF(at high level)
D Active when SI4(CN1-44) input signal is OFF(at high level)

ST
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
ECAT Force Output| 0000H ~
— 0000H After restart Setup 6.4
Function 4444H
Bit 3 Bit 2 Bit 1Bit 0
n.01 0 [
Force Output Function 0 Reference
0 Inactive (Do not use the signal output above)
1 Output the signals above from CN1-25, 26 terminal
2 Output the signals above from CN1-27, 28 terminal 6.4
3 Output the signals above from CN1-29, 30 terminal
4 Output the signals above from CN1-37, 38 terminal
L » Force Output Function 1 Reference
0 Inactive (Do not use the signal output above)
1 Output the signals above from CN1-25, 26 terminal
2 Output the signals above from CN1-27, 28 terminal 6.4
Pn517 3 Output the signals above from CN1-29, 30 terminal
4 Output the signals above from CN1-37, 38 terminal
—_— Force Output Function 2 Reference
0 Inactive (Do not use the signal output above)
1 Output the signals above from CN1-25, 26 terminal
2 Output the signals above from CN1-27, 28 terminal 6.4
3 Output the signals above from CN1-29, 30 terminal
4 Output the signals above from CN1-37, 38 terminal
—_— Force Output Function 3 Reference
0 Inactive (Do not use the signal output above)
1 Output the signals above from CN1-25, 26 terminal
2 Output the signals above from CN1-27, 28 terminal 6.4
3 Output the signals above from CN1-29, 30 terminal
4 Output the signals above from CN1-37, 38 terminal
Pn518 |Reserved (Donot| 0000H ~
— 0000H After restart Setup —
(2518h) change) 0003H
Motor-Load :
Pn51B | Position Deviation 0 ~
command 1000 Immediately Setup —
(251Bh) |Overflow Detection| 1073741824 .
uni
Level
Position Deviation
Pn51E
Overflow Warning | 10 ~ 100 1% 100 Immediately Setup —
(251Eh)
Level
Position Deviation 1
Pn520 1~ )
Overflow Alarm command 524288000 Immediately Setup 7.1
(2520h) Level 1073741823 "
eve uni

s
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
1
Pn522 Positioning 1~
command 5872 Immediately Setup 5115
(2522h) | Completed Width | 1073741824 .
uni
1
Pn524 1~
Near Signal Width command 1073741824 Immediately Setup —
(2524h) 1073741824 _
unit
Position Deviation 1
Pn526 1~
Overflow Alarm command 524288000 Immediately Setup 7.1
(2526h) 1073741823 ]
Level at Servo ON unit
Position Deviation
Pn528 _ ,
Overflow Warning | 10 ~ 100 1% 100 Immediately Setup 7.1
(2528h)
Level at Servo ON
Pn529 | Speed Limit Level
0 ~ 10000 rpm 10000 Immediately Setup 7.1
(2529h) at Servo ON
Multiplier per
Pn52A plerp
Fullyclosed 0 ~ 100 1% 20 Immediately Tuning 10.2
(252Ah) i
Rotation
Pn52B | Overload Warning
1~ 100 1% 20 Immediately Setup 547
(252Bh) Level
Base Current
Pn52C _
Derating at Motor | 10 ~ 100 1% 100 After restart Setup 547
(252Ch) _
Overload Detection
Default single-
phase power
supply
Pn52D . 10-100 1% 50 After restart Setup —
(The default value is
100 for 220V 1KW
and below.)
Monitor Display at ]
Pn52F 0000 ~ OFFF — OFFF Immediately Setup —

Startup
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Program Jogging 0000H ~ )
- 0000H Immediately Setup 8.5
Relate Selections 0005H
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ [
Force Output Function 0
0 (Waiting time Pn535 — Forward by travel distance Pn531) x Number of movements
Pn536
: (Waiting time Pn535 — Reverse by travel distance Pn531) x Number of movements
Pn536
(Waiting time Pn535 — Forward by travel distance Pn531) x Number of movements
5 Pn536
(Waiting time Pn535 — Reverse by travel distance Pn531) x Number of movements
Pn530 Pn536
(2530h) (Waiting time Pn535 — Reverse by travel distance Pn531) x Number of movements
3 Pn536
(Waiting time Pn535 — Forward by travel distance Pn531) x Number of movements
Pn536
. (Waiting time Pn535 — Forward by travel distance Pn531 — Waiting time Pn535 —
Reverse by travel distance Pn531) x Number of movements Pn536
5 (Waiting time Pn535 — Reverse by travel distance Pn531 — Waiting time Pn535 —
Forward by travel distance Pn531) x Number of movements Pn536
SR Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
1
Pn531 Program Jogging 1~
command 32768 Immediately Setup
(2531h) | Travel Distance | 1073741824 .
uni
Pn533 | Program Jogging
1 ~ 10000 rpm 500 Immediately Setup
(2533h) | Movement Speed .
. A
Program Joggin ]
Pn534 J _gg J _ o
Acceleration/ 2 ~ 10000 Tms 100 Immediately Setup 8.5 3
(2534h) _ I
Deceleration =4
@
Pn535 | Program Joggin
9 - gg 9 0 ~ 10000 Tms 100 Immediately Setup E
(2535h) Waiting Time b
Program Joggin
Pn536 9 99ne )
Number of 0 ~ 1000 1 time 1 Immediately Setup
(2536h)
Movements
Pn550 | Analog Monitor 17 | -10000 ~
0.1v 0 Immediately Setup
(2550h) | Offset Voltage 10000
Pn551 | Analog Monitor2 | -10000 ~ )
0.1v 0 Immediately Setup 7.1
(2551h) Offset Voltage 10000
Pn552 | Analog Monitor 1 | -10000 ~
o 0.01 1% 100 Immediately Setup
(2552h) Magnification 10000
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Pn553 | Analog Monitor 2 | -10000 ~
o 001 & 100 Immediately Setup 71
(2553h) Magnification 10000
Pn560 | Residual Vibration
1 ~ 3000 0.1% 400 Immediately Setup 7.8
(2560h) | Detection Width
Pn561 Overshoot
) 0 ~ 100 1% 100 Immediately Setup 7.3
(2561h) | Detection Level
Reserved (Do not| 0000H ~
- 0000H Immediately Setup —
change) 0001H

Bit 3Bit 2Bit 1Bit 0

n.[1 [

Reserved parameter (Do not change.)
Pn587
(2587h) Reserved parameter (Do not change.)
L > Reserved parameter (Do not change.)
- > Reserved parameter (Do not change.)
Depends on
Pn600 Regenerative _
) o model oW 0 Immediately Setup 548
(2600h) | Resistor Capacity "
0-65536
Pn601 | Reserved (Do not
0-65535 — 0 Immediately Setup —

(2601h) change)

Note: *1. Generally set to "0". When installing an external regenerative resistor, set the capacity (W) of the regenerative resistor.

*2. The upper limit value is the maximum output capacity (W) of the applicable servo drive.

0000H -
Encoder Selection — 0000H After restart — —
111H
Bit 3Bit 2Bit 1Bit 0
n.I 00O
|_> Encoder Selection 1 Reference
0 Use CN2 as the first encoder input and CN4 as the second encoder °
) A
input. B 3
: Use CN4 as the first encoder input and CN2 as the second encoder 3
I
i +
Pn602 Input. ®
L
7
—p Reserved parameter (Do not change.) -
—> Motor Parameter Source Selection Reference
0 Use electronic label function
1 Use other servo motors.
> Reserved parameter (Do not change.)
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First Encoder 0000H -
] i — 0000H After restart Setup —
Configuration FF67H
Bit 3Bit 2Bit 1Bit 0
n.[1 [ [
1st Encoder Selection Reference
0 HCFA
1 BISS
2 YAS
3 ABZ
4 AB
5 SinCOS
6 Resolver encoder
Pné05 7 Reserved parameter (Do not change.)
(2605h)
—> Encoder Speed Selection Reference
0 2.5M
1 ™
2 2M
3 3M —
4 4M
5 5M
6 8M
> Encoder Resolution Reference
Represented by 2n bits, such as 23 bit-encoder, just enter H17 directly —
0000H -
Encoder data
C8C8H — 0000H After restart Setup —
length
Bit 3Bit 2Bit 1Bit 0
n.[1 [ [
Pn606
(2606h) Data length of the second encoder Reference .
0~1 ‘Data length — g
)
3
> Data length of the first encoder Reference '_;E"
2~3 ‘Data length — r
(%]
~+
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Second Encoder 0000H ~
Configuration —_—— — 0000H After restart Setup —
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ [
2nd Encoder Selection Reference
0 HCFA
1 BISS
2 YAS
3 |ABZ 102
4 AB
5 SinCOS
Pn607
(2607h) —> Encoder Speed Selection Reference
0 2.5M
1 ™
2 2M
3 3M -
4 4M
5 5M
6 8M
> Encoder Resolution Reference
Represented by 2" bits, such as 23 bit-encoder, just enter H17 directly —
Basic Function 0000H ~
Selection 609 FFFFH B 0000 Afterrestart B B
Bit 3 Bit 2 Bit 1Bit 0
n.01 [ [
Bit0, 1, 2: Reserved (Do not change) , Bit3: Use hall as the start angle (used in incremental
motor)
Pn609
bit4: F26 Torque command and feedback excessive deviation alarm (Default: 0, closed) bit5: .
— > Gravity compensation (Default: 0, closed), bit6: Reserved (Do notchange) , bit7: Delay S
disabled selection (Default: 0, off) g
)
Reserved parameter (Do not change.) ;
&

s/
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Frequency Division
q Y 0000H -
Output Pulse Js 0000H After restart — —
01FFH

Setting

Bit 3Bit 2Bit 1Bit 0

n.[] 1 [

Pn60A Z pulse width setting: 00 - FF represents a width of 0 - 255 s (If the set value is less than the
pulse width of phase A and B, the actual pulse width of phase A and B shall prevail).
> AB reverse direction setting Reference
0 A before B
1 B before A
Reserved(Do not
Pné60B 0-655535 — 0 After restart — —
change)
Line Count of Sine-
Pné60C 0-65535 Pulse 0 After restart — —
Cosine/AB Encoder
Alarm Delay
Pné60D 0~200 2ms 0 After restart — —
Disabled count
Torque Overload
Pné60E 0-65535 % 0 After restart — —
Threshold Setting
User Torque
Pn60F 0-65535 10ms 0 After restart — —
Overload Time
Position
Comparison Output 0-3 — 0 After restart — —
Function
Position Comparison Output Function Reference
Pn610
0 OFF
1 Forward comparison 4o
2 Reverse comparison ‘
3 Two-way comparison
-1073741824
Pn611 |1st Setting Position ~ Pulse 0 Immediately — 6.2
1073741823
-1073741824
2nd Setting
Pné13 N ~ Pulse 0 Immediately — 6.2
Position
1073741823
-1073741824
Pné615 |3rd Setting Position ~ Pulse 0 Immediately — 6.2
1073741823
-1073741824
Pné17 |4th Setting Position ~ Pulse 0 Immediately — 6.2
1073741823
Active Time of the
Pn619 |1st Setting Position| 0-65535 ms 0 Immediately — 6.2
Output Signal
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Active Time of the
Pn61A |2nd Setting Position|  0-65535 ms 0 Immediately — 6.2
Output Signal
Active Time of the
Pné1B |3rd Setting Position|  0-65535 ms 0 Immediately — 6.2
Output Signal
Active Time of the
Pné61C |4th Setting Position|  0-65535 ms 0 Immediately — 6.2
Output Signal
Basic Function
) 0000H-1121H — 0000H After restart Setup —
Selection 61D
Bit 3 Bit 2 Bit 1Bit 0
n. 0 HH
|_> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
Pn61D
—> The usage method of soft start acceleration and deceleration time Reference
0 Actual time = Target speed x Soft start acceleration and deceleration
time / Maximum speed
: Actual time = Target speed x Soft start acceleration and deceleration B
time / 1000
—> Reserved parameter (Do not change.)
Basic Function 0000H -
Selection &1F — — 0000H After restart Setup —
Bit 3Bit 2Bit 1Bit 0
n. EI I:I I:I I:I Bit0: Torque overload function switch
L Bit1: Main circuit power-off deceleration function switch
Bit2: Reserved parameter (Do not change.)
Bit3: Reserved parameter (Do not change.)
Bit4: Instant activation function of electronic gear ratio
Bit5: Reserved parameter (Do not change.)
— > Bité: Reserved parameter (Do not change.)
Pn61F Bit7: Reserved parameter (Do not change.)
Bit8: Hall signal input selection for the adapter board
Bit9: Reserved parameter (Do not change.)
—> Bit10: Reserved parameter (Do not change.)
Bit11: Reserved parameter (Do not change.)
Bit12: Brake alarm switch
Bit13: Motor temperature alarm switch
>

Bit14: Reserved parameter (Do not change.)

Bit15: Abnormality detection function switch
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Pn621 |Reserved (Donot| 0000H -
- 0000H After restart — —
(2621h) change) 0011H
Pn622 | Reserved (Do not
1-30000 rpm/s 10000 Immediately — —
(2622h) change)
Pn623 | Reserved (Do not
1-30000 rom/s 10000 Immediately — —
(2623h) change)
Pn624 | Reserved (Do not
1-10000 rem 10 Immediately — —
(2624h) change)
Pn625 | Reserved (Do not
0-10000 10ms 100 Immediately — —
(2625h) change)
Pn626 |Reserved (Do not Command
1 ~ 65535 100 Immediately — —
(2626h) change) unit
Pn628 | Reserved (Do not
1-10000 rem 10 Immediately — —
(2628h) change)
Resistance Value 220V: 1000
of External mQ (The default values are
Pné30 . 1000-65535 ) i After restart — 548
Regenerative 380V: different for different
Resistor 10mQ power segments)
Motor Temperature B
Pn632 80-150 C 120 After restart Setup —
Alarm
Gravity
0000H -
Compensation — 0000H Immediately — 6.3
0002H
Function Switch
Bit 3Bit 2Bit 1Bit 0
n.00 00O
|_> Gravity Compensation Storage Options Reference
0 Do not update automatically
Pné31 1 Update automatically, not stored when power off 6.3
2 Update automatically, stored when power off
> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.) °
o
o
—> Reserved parameter (Do not change.) 3
2
0]
-
—
=
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Black Box Function 0000H -

— 0011H After restart — 5141
Configuration FFFFH
Bit 3 Bit 2Bit 1Bit 0
n.[1 [ [
Black Box Function Configuration Reference
0 Turn off the black box function.
: Turn on the black box function and trigger it with any alarm or
warning. 5141
) Turn on the black box function and trigger it with the alarm set in
Pn640 PN641.
—> Black Box Latching Alarm Code Setting Reference
0 Latch the data of the previous ten times before the alarm.
1 Latch the data of five times before and five times after the alarm. 5142
2 Latch the data of the ten times after the alarm.
—> Reserved parameter (Do not change.)
L > Reserved parameter (Do not change.)

Black Box Latching|  0000H -
Pné41 — 0000H After restart — —
Alarm Code Setting FFFFH

Threshold of Motor
Pné51 Phase Reversal 10-90 % 30 Immediately — —

Detection Sensitivit

Average Number
of Times of
Pné52 Motor Phase 2-200 Time 32 Immediately — —
Reversal Detection

Sensitivity

Hall Polarity
Pn662 0-11 — 0 After restart — —
Selection

Online Inertia

Pn66F 0-65535 min 0 After restart — — i
Update Time >
]
Online Inertia g
0-3 — 0 After restart — — a
Identification o+
0]
-
r
Online Inertia Identification Reference a
Pn670 0 Turn off online identification.
1 Turn on online identification with slow change.
2 Turn on online identification with general change.
3 Turn on online identification with rapid change.
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Selection of
Adaptive Notch )
Filter Function 07 B 0 immediately B B
Mode
Selection of Adaptive Notch Filter Function Mode Reference
0 The adaptive filter will no longer be updated.
1 One adaptive filter is effective (the 3rd group of notch filters).
5 Two adaptive filters are effective (the 3rd and 4th groups of notch
Pné671 filters).
3 Only test the resonance points.
Clear the adaptive notch filters and restore the values of the 3rd and
‘ 4th groups of notch filters to the factory default settings. B
c Type A vibration suppression and the 3rd and 4th groups of adap-
tive filters are invalid and restored to the factory default settings.
5 Type A vibration suppression and the 3rd and 4th groups of adap-
tive filters are effective.
7 Type A vibration suppression (Pn672/Pné75) is effective.
Frequency of the
Third Channel 50-4000 THZ 4000 Immediately — —
Notch Filter
Pn672
Set the center frequency of the notch filter, which is the mechanical resonance frequency.
When setting it to 4000 Hz, it is invalid.
Width Grade of
the Third Channel 0-20 — 2 Immediately — —
Notch Filter
Pn673
Set the width grade of the notch filter. Usually, it is appropriate to keep the default value. The
width grade of the notch filter is the ratio of the notch filter width to the center frequency of
the notch filter.
Depth Grade of E
the Third Channel 0-99 — 0 Immediately — — %
Notch Filter o
o
r
Pné674 The depth grade of the notch filter refers to the ratio relationship between the input and A

output at the center frequency of the notch filter. The larger this parameter is, the smaller the
notch depth and the weaker the suppression of mechanical vibration. However, setting it too

large may cause system instability, so please pay attention when using it.
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Frequency of the
Fourth Channel 50-4000 HZ 4000 Immediately — —
Notch Filter
Pné75
Set the center frequency of the notch filter, which is the mechanical resonance frequency.
When setting it to 4000 Hz, it is invalid.
Width Grade of the
Fourth Channel 0-20 — 2 Immediately — —
Notch Filte
Pné676
Set the width grade of the notch filter. Usually, it is appropriate to keep the default value. The
width grade of the notch filter is the ratio of the notch filter width to the center frequency of
the notch filter.
Depth Grade of
the Fourth Channel 0-99 0 Immediately — —
Notch Filter
Pn677 The depth grade of the notch filter refers to the ratio relationship between the input and
output at the center frequency of the notch filter. The larger this parameter is, the smaller the
notch depth and the weaker the suppression of mechanical vibration. However, setting it too
large may cause system instability, so please pay attention when using it.
High-Speed
Position
0000H -
Comparison Output 0000H After restart — —
FFFFH
Function (Fly-by
Shooting)
Bit 3 Bit 2 Bit 1Bit 0
n.[1 [ [
Bit1: Feedback position source
0 - First encoder
1 - Second encoder .
Pn680 -
o
o
Bit7: DOO output polarity 3
’ 0 - Unchanged, 1 - Inverted o
o
r
Bit8: DO1 output polarity 2
> 0 - Unchanged, 1 - Inverted
Bit15: Enable control
—> 0 - Disabled, 1 - Enabled
Output delay ]
Pné681 . -12-12 us 0 Immediately - —
compensation
Pné82 |Output pulse width|  0-65535 0.1ms 0 Immediately — —
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-2147483648-
Position
Pn683 - - 0 Immediately — —
Comparison 0
2147483647
-2147483648-
Position
Pné85 - — 0 Immediately — —
Comparison 1
2147483647
-2147483648-
Position
Pn687 - — 0 Immediately — —
Comparison 2
2147483647
-2147483648-
Position
Pné89 - — 0 Immediately — —
Comparison 3
2147483647
-2147483648-
Position
Pn68B - — 0 Immediately — —
Comparison 4
2147483647
-2147483648-
Position
Pné8D - — 0 Immediately — —
Comparison 5
2147483647
-2147483648-
Position
Pné68F . - — 0 Immediately — —
Comparison 6
2147483647
-2147483648-
Position
Pné91 - — 0 Immediately — —
Comparison 7
2147483647
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 0
Bit 3 Bit 2 Bit 1Bit 0
n. I:I l:l I:I Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn693 ) , : :
Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)

Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Configuration
0000H -
of Position — 0000H Immediately — —
' FFFFH
Comparison 1

Bit 3Bit 2Bit 1Bit 0

n.[] 1 [

Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)

Bit2: Reverse crossing (0: Invalid 1: Valid)

9
Pnso4 Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)
> Reserved parameter (Do not change.)
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 2
Bit 3Bit 2Bit 1Bit 0
n. I:I l:l I:I Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn695 ) . : !
Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)
> Reserved parameter (Do not change.)
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 3
Bit 3Bit 2Bit 1Bit 0
n. I:I l:l I:I Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn696

Bit3: Forward crossing (0: Invalid 1: Valid)

Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)

Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Configuration
0000H -
of Position — 0000H Immediately — —
' FFFFH
Comparison 4

Bit 3Bit 2Bit 1Bit 0

n.[] 1 [

Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)

Bit2: Reverse crossing (0: Invalid 1: Valid)

9
Pneg7 Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)
> Reserved parameter (Do not change.)
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 5
Bit 3Bit 2Bit 1Bit 0
n. I:I l:l I:I Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn698 ) . : !
Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)
> Reserved parameter (Do not change.)
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 6
Bit 3Bit 2Bit 1Bit 0
n. I:I l:l I:I Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn699

Bit3: Forward crossing (0: Invalid 1: Valid)

Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)

Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Configuration
0000H -
of Position — 0000H Immediately — —
FFFFH
Comparison 7
Bit 3 Bit 2 Bit 1Bit 0
n. EI I:I l:l Bit0: DOO output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit1: DO1 output (0: No output 1: Output from terminals CN1-27 and CN1-28)
Bit2: Reverse crossing (0: Invalid 1: Valid)
Pn69A ) . ) )
Bit3: Forward crossing (0: Invalid 1: Valid)
Bit4: Output mode (0: Pulse mode 1: Reserved)
Bit7: Comparison switch (0: Off 1: On)
> Reserved parameter (Do not change.)
Position
Comparison 0-7 — 0 Immediately — —
Resolution
Position Comparison Resolution Value (Currently only valid for HCFA
Reference
and YAS encoders)
0 24bit
Pn69B 1 23bit
2 22bit
3 27bit
4 20bit
5 19bit
6 18bit
7 17bit
-2147483648-
Pn69C Origin offset - — 0 Immediately — —
2147483647
Taking the current
position as the 0-1 — 0 Immediately — — '.U
origin g
3
Pn69E
Taking the current position as the origin Reference '__ﬂf
. : —
0 0: Invalid B ,@..
1 1: Valid [when triggered by the rising edgel]
Manual BK control
in non-enabled 0-1 — 0 Immediately — —
state
Pn6A8 :
Manual BK control in non-enabled state Reference
0 Close
1 Open
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Pn6A9 Collision Detection 0-300 % 0 Immediately —
Torque
Pn6AA Collision betection 0-5000 ms 0 Immediately — —
Time
Advanced Auto-
Tuning One-Key 0-20 — 0 Immediately — —
Control (Fn202)
Advanced Auto-Tuning One-Key Control (Fn202) Reference
0 Tuning invalid
1 Inertia self-estimation, medium rigidity structure interpolation mode
5 Inertia self-estimation, medium rigidity structure quick positioning
mode
Pn6B0 3 Inertia self-estimation, medium rigidity structure standard mode
4 Inertia self-estimation, low rigidity structure interpolation mode
5 Inertia self-estimation, low rigidity structure quick positioning mode —
6 Inertia self-estimation, low rigidity structure standard mode
7 Inertia self-estimation, high rigidity structure interpolation mode
g Inertia self-estimation, high rigidity structure quick positioning
mode
9 Inertia self-estimation, high rigidity structure standard mode
11-19 | Without inertia self-estimation, the mode setting is the same as 1~9.
Advanced Auto-
Tuning One-Key 0-20 — 0 Immediately — —
Control (Fn201)
Advanced Auto-Tuning One-Key Control (Fn202) Reference
0 Tuning invalid
1 Inertia self-estimation, medium rigidity structure interpolation mode
5 Inertia self-estimation, medium rigidity structure quick positioning
mode
Pn6B1 3 Inertia self-estimation, medium rigidity structure standard mode
4 Inertia self-estimation, low rigidity structure interpolation mode
5 Inertia self-estimation, low rigidity structure quick positioning mode —
6 Inertia self-estimation, low rigidity structure standard mode
7 Inertia self-estimation, high rigidity structure interpolation mode
g Inertia self-estimation, high rigidity structure quick positioning
mode
9 Inertia self-estimation, high rigidity structure standard mode
11-19 | Without inertia self-estimation, the mode setting is the same as 1~9.
Advanced Auto-
PnéB2 Tuning Traveling |-32768-32767 — 30 Immediately —

Distance
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Advanced Auto-
Tuning Initial Gain 0-5 — 2 Immediately — —
Level
Advanced Auto-Tuning Initial Gain Level Reference
0 No setting, subject to Pn100
Pn6B3
1 Level 1
2 Level 2 (Default recommendation)
3 Level 3
4 Level 4
5 Level 5
Advanced Auto-
Tuning Initial Inertia 0-3 — 2 Immediately — —
Level
Advanced Auto-Tuning Initial Inertia Level Reference
Pné6B4
0 No setting, subject to Pn324
1 Low inertia
2 Medium inertia (Default recommendation)
3 High inertia
Advanced Auto-
Tuning Initial
T 0-9 — 4 Immediately — —
Positioning
Accuracy
Advanced Auto-Tuning Initial Positioning Accuracy Reference
0 No setting, subject to Pn522
1 Level 1
Pn6B5 2 Level 2
3 Level 3
4 Level 4 (Default recommendation)
5 Level 5 )
o
6 |Level 6 o
3
7 Level 7 D)
o
8 Level 8 =
r
9 Level 9 @
Percentage of the
Saved Results of
Pné6Bé 1-100 — 70 Immediately — —
Advanced Auto-
Tuning Gain
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Advanced
Auto-Tuning
0000H-0001H — 0001H Immediately — -
Configuration
Function
Pn6B7 - - - -
Advanced Auto-Tuning Configuration Function Reference
0 Undefined
: When the tuning is started, the relevant functions of automatic —
adjustment are forcibly initialized.
Pn700 Error Code 0-65535 — 0 — — —
Pn701 Control Word 0-65535 — 0 Immediately — —
Pn702 Status Word 0-65535 — 0 — — —
Quick-stop Mode
Pn703 0-7 — 2 Immediately — —
Selection
Pn704 Close Option 0-1 — 0 Immediately — —
Operation Disabled _
Pn705 ) 0-1 — 1 Immediately — —
Option
Pause Mode
Pn706 0-4 — 1 Immediately — —
Selection
Failure Response
Pn707 i 0-0 — 0 Immediately — —
Option
Pn708 Mode Selection 0-10 — 0 Immediately - —
Operation Mode
Pn709 . 0-10 — 0 — — —
Display
-2147483648-
Pn70A |Position Command cnt 0 Immediately — —
2147483647
-2147483648-
Pn70C | Position Feedback cnt 0 Immediately - -
2147483647
-2147483648-
Pn70E | Position Feedback cnt 0 — — —
2147483647
Excessive Position |-2147483648~
Pn710 cnt 0 Immediately — —
Deviation Threshold| 2147483647
Position Deviation °
Pn712 0-65535 ms 0 Immediately — — R
Time Window 3
Position Reached |-2147483648- 3
Pn713 cnt 50 Immediately — — o
Threshold 2147483647 ®
Position Reached r
Pn715 0-65535 ms 0 Immediately — — o
Time Window
User Speed -2147483648- ]
Pn716 cnt/s 0 Immediately — —
Command 2147483647
-2147483648-
Pn718 Speed Feedback cnt/s 0 — — —
2147483647
Speed Reached
Pn71A 0-65535 cnt/s 10 Immediately — —
Threshold
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Speed Reached
Pn71B 0-65535 ms 0 Immediately — —
Time Window
Pn71C Target Torque  |-32768-32767| 0.1% 0 Immediately — —
Pn71D | Maximum Torque 0-65535 0.1% 8000 Immediately — —
Pn71E Target Torque  |-32768-32767| 0.1% 0 Immediately — —
-2147483648-
Pn71F |Motor Rated Torque mN 0 Immediately — —
2147483647
Pn721 Torque Feedback |-32768-32767| 0.1% 0 — — —
-2147483648-
Pn722 Target Position cnt 0 Immediately — —
2147483647
-2147483648-
Pn724 Origin Offset cnt 0 Immediately — —
2147483647
Minimum Software
-2147483648-
Pn726 | Absolute Position cnt -2147483648 Immediately — —
2147483647
Limit
Maximum Software
-2147483648-
Pn728 | Absolute Position cnt 2147483647 Immediately — —
2147483647
Limit
Pn72A | Command Polarity 0-1 - 0 Immediately — —
Maximum Profile |-2147483648-
Pn72B cnt/s 2147483647 Immediately — —
Velocity 2147483647
Maximum Motor |-2147483648-
Pn72D cnt/s 10000 Immediately — —
Speed 2147483647
-2147483648-
Pn72F Profile Velocity cnt/s 0 Immediately — —
2147483647
-2147483648-
Pn731 |Profile Acceleration cnt/sh2 10485760 Immediately — —
2147483647
-2147483648-
Pn733 |Profile Deceleration cnt/sh2 10485760 Immediately — —
2147483647
Quick-stop -2147483648-
Pn735 cnt/sh2 10485760 Immediately — —
Deceleration 2147483647
Motor Operation
Pn737 -32768-32767 - 0 Immediately — —
Curve Type
-2147483648-
Pn738 Torque Slope - 1000 Immediately — —
2147483647
Return-to-zero
Pn73A 0-35 - 0 Immediately — —
Mode
Deceleration Point
-2147483648-
Pn73B Search Signal - 10485760 Immediately — —
2147483647
Speed
Origin Search  |-2147483648-
Pn73D - 524288 Immediately — —
Signal Speed 2147483647
Return-to-zero |-2147483648-
Pn73F cnt/sh2 10485760 Immediately — —
Acceleration 2147483647
-2147483648-
Pn741 Position Offset cnt 0 Immediately — —
2147483647
-2147483648-
Pn743 Speed Offset cnt/s 0 Immediately — —
2147483647
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
-2147483648-
Pn745 Torque Offset 0.1% 0 Immediately — —
2147483647
Pn747 Probe Function 0-65535 - 0 Immediately — —
Pn748 Probe Status 0-65535 - 0 — — —
Probe 1 Rising-
-2147483648-
Pn749 edge Position - 0 — — —
2147483647
Feedback
Probe 2 Rising-
-2147483648-
Pn74B edge Position - 0 — — —
2147483647
Feedback
Interpolation Sub-
Pn74D -3-0 - 0 Immediately — —
mode Selection
Interpolation Data |-2147483648- ]
Pn74E - 0 Immediately — —
Record 2147483647
Positive Maximum
Pn752 0-65535 - 8000 Immediately — —
Torque Limit
Negative Maximum )
Pn753 0-65535 - 8000 Immediately — —
Torque Limit
-2147483648-
Pn754 | Position Deviation - 0 — — —
2147483647
-2147483648-
Pn756 |Position Command - 0 Immediately — —
2147483647
-2147483648-
Pn758 Digital Input - 0 — — —
2147483647
-2147483648-
Pn75A Physical Output - 0 Immediately — —
2147483647
Physical Output |-2147483648-
Pn75C - 0 Immediately — —
Enabled 2147483647
-2147483648-
Pn75E Target Speed cnt/s 0 Immediately — —
2147483647
Support Servo  |-2147483648- )
Pn760 - 896 Immediately — —
Operation Mode | 2147483647
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
Function
Conversion 0000-FFFFH — 0000H After restart — —
Selection 0
Bit 3Bit 2Bit 1Bit 0
n.A1 0 A [
L Soft Limit Selection Reference
0 Disable soft limit
6.5
1 Enabled soft limit
> Modulus Function Selection Reference
Pn781 0 Disable modulus function »
1 Enable modulus function '
> Unit Conversion Selection Reference
0 Disabled
1 Convert to rpm
> Origin-return Power Failure Save Selection Reference
0 Disable origin-return power failure save selection 104
1 Enable origin-return power failure save selection o
Frame-loss
Pn782 |Judgment Window| 0-65535 - 0 Immediately — —
Value
Sync Error Counting
Pn785 o 2-50 - 9 Immediately — —
Limit
Station Address
Pn786 ] 0-65535 - 0 After restart — —
Setting
Function
0000H -
Conversion N 0000H After restart — —
FFFFH
Selection 1
Bit 3 Bit 2Bit 1Bit 0
n..1 1 H .
-
o
Overtravel Selection Reference g
0 Disable overtravel selection g.-
1 Enable overtravel selection for different controllers ;
)
gt L » Master Type Selection Reference
0 Codesys and other platform
1 Omron platform
L » DDR Motor Function Reference
0 Disabled
1 Enabled
—> Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference

Modulus Function
Pn78A Position Upper  |0-4294967296 - 0 After restart — —
Limit Setting

Eelectronic
Pn78C GearRatio 1-1073747823 - 1 After restart — —

Numerator

Electronic Gear
Pn78E 1-1073747823 - 1 After restart — —
Ratio Denominator

EtherCAT Function
Convertion 0000H-FFFFH — 0000H Immediately — —

Selection 0

Bit 3 Bit 2Bit 1Bit 0

n.0] ]

|—> 2nd Encoder Feedback Reference
0 Disable 2nd encoder feedback
1 Enable positive feedback to the 2nd encoder 10.7
2 Enable negative feedback to the 2nd encoder
—> 2nd Encoder Single-turn Feedback Reference
Y 0 Disable 2nd encoder single-turn feedback
1 Enable 2nd encoder single-turn feedback B
L Node Address Function Selection Reference
0 Controller
1 Servo B
—> Parameter Write into EEPROM Selection Reference
0 Write parameters to EEPROM (excluding 60 groups)
1 Do not write all parameters to EEPROM 515
2 Write all parameters to EEPROM

L]
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference

EtherCAT Function
Convertion 0000H-FFFFH — 0000H After restart — —

Selection 1

Bit 3Bit 2Bit 1Bit 0

n.0] 1

L DO Disconnection Output Logic Selection Reference
0 DO disconnection hold
1 DO disconnection without output
L Velocity Command Interpolation Function Reference
/] 0 Do not use the velocity command interpolation function
1 Use the velocity command interpolation function
L > F28 Alarm Function Reference
0 Turn off the F28 alarm function
1 Turn on the F28 alarm function
—> Frame Loss Compensation Function Reference
0 Turn off the frame loss compensation function
1 Turn on the frame loss compensation function
EtherCAT Function
Convertion 0000H-FFFFH — 0000H Immediately — —
Selection 2
Bit 3Bit 2Bit 1Bit 0
n.[0 000
L Reserved parameter (Do not change.)
Pn792

Reserved parameter (Do not change.)

> Reserved parameter (Do not change.)

> Reserved parameter (Do not change.)
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PRM No. Name Setting range|  Unit Default When enabled Classification Reference
EtherCAT Function
Convertion 0000H-FFFFH — 0000H Immediately — —
Selection 3
Bit 3Bit 2Bit 1Bit 0
n. I:I I:I I:l D Set the Current Position as the Origin Reference
| 0 Not to use
1 Use
Pn793
Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
—> Reserved parameter (Do not change.)
UN Monitoring
Selection 1
Pn798 0000H-0FFFH — 0000H Immediately — —
Corresponds to
0x279C Output
UN Monitoring
Selection 2
Pn799 0000H-0FFFH — 0000H Immediately — —
Corresponds to
0x279D Output
UN Monitoring
Selection 3
Pn79A 0000H-0FFFH — 0000H Immediately — —
Corresponds to
0x279E Output
UN Monitoring
Selection 4
Pn79B 0000H-0FFFH — 0000H Immediately — —
Corresponds to
0x279F Output
Encoder
Pn7A0 |Temperature Alarm 70-100 Degree 90 Immediately — —
Value Setting
-
)
o
12.3 Parameter List for Object Dictionary 1000H 3
o
-
. Data L
Index | PRM No. Parameter name Unit ; Data range Default | When to set | When enabled Q
ype
1009h — Hardware Version Number — UINT64 — — — —
T00ANh — Software Version Number — UINT64 — — — —

12.4 Parameter List for Object Dictionary 2000H

Data
Index | PRM No. Parameter name Unit ¢ Data range Default | When to set |When enabled
ype
2000h | Pn000 Basic Function Selections 0 — UINT 0-179 0 Set at stop After restart
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200Th | Pn0O1 Application Function Selections 1 — UINT 0-4386 1 Set at stop After restart
2002h | Pn002 Application Function Selections 2 — UINT 0-16659 17 Set at stop After restart
2006h | Pn006 Application Function Selections 6 — UINT 0-95 2 Set at stop Immediately
2007h| Pn007 Application Function Selections 7 — UINT 0-95 0 Set at stop After restart
2008h| Pn008 | Application Function Selections 8 — UINT 0-28961 16384 Set at stop After restart
2009h | Pn009 | Application Function Selections 9 — UINT 0-273 16 Set at stop After restart
200Ah| PnOOA | Application Function Selections A — UINT 0-4676 0 Set at stop After restart
200Bh| Pn0OOB | Application Function Selections B — UINT 0-4369 0 Set at stop After restart
200Ch| Pn0O0C | Application Function Selections C — UINT 0-273 0 Set at stop After restart
200Dh| Pn0OOD | Application Function Selections D — UINT 0-4113 0 Set at stop After restart
200Eh | PnOOE | Application Function Selections E — UINT 0-1 0 Set at stop After restart
200Fh | PnOOF Application Function Selections F — UINT 0-8209 0 Set at stop After restart
2010h | Pn0O10 Reserved (Do not change) — UINT 0-4369 0 Set at stop After restart
2021h — Reserved (Do not change) — UINT 0-4369 1 Set at stop After restart
2022h — Reserved (Do not change) — UINT 0-4369 0 Set at stop After restart
2040h — Reserved (Do not change) — UINT 0-4369 0 Set at stop After restart
2080h | Pn080 | Application Function Selections 80 — UINT 0-10421 0 Set at stop After restart
2081h| Pn081 | Application Function Selections 81 — UINT 0-4369 0 Set at stop After restart
2100h | Pn100 Speed Loop Gain 0.1hz UINT 10-20000 400 Set at operation| Immediately
210Th| Pn101 | Speed Loop Integral Time Constant | 0.01Tms UINT 15-51200 2000 Set at operation| Immediately
2102h | Pn102 Position Loop Gain 0.1/s UINT 10-20000 400 Set at operation| Immediately
2103h| Pn103 Moment of Inertia Ratio % UINT 0-20000 100 Set at operation| Immediately
2104h | Pn104 Second Speed Loop Gain 0.1hz UINT 10-20000 400 Set at operation| Immediately
Second Speed Loop Integral Time
2105h| Pn105 0.0Tms UINT 15-51200 2000 Set at operation| Immediately
Constant
2106h | Pn106 Second Position Loop Gain 0.1/s UINT 10-20000 400 Set at operation| Immediately
2109h | Pn109 Feedforward % UINT 0-100 0 Set at operation| Immediately
210Ah| Pn10A | Feedforward Filter Time Constant | 0.0Tms UINT 0-6400 0 Set at operation| Immediately
210Bh| Pn10B Gain Application Selections — UINT 0-21300 0 Set at operation| Immediately
Mode Switching Level
210Ch| Pn10C % UINT 0-800 200 Set at operation| Immediately
for Torque Command
Mode Switching Level
210Dh| Pn10D rem UINT 0-10000 0 Set at operation| Immediately
for Speed Command
Mode Switching Level
210Eh| Pn10E rom/s UINT 0-30000 0 Set at operation| Immediately
for Acceleration
Mode Switching Level Command
210Fh| Pn10F UINT 0-10000 0 Set at operation| Immediately
for Position Deviation unit
211Fh | Pn11F Position Integral Time Constant 0.1ms UINT 0-50000 0 Set at operation| Immediately
2127h| Pn121 Friction Compensation Gain % UINT 10-1000 100 Set at operation| Immediately
2122h| Pn122 | Second Friction Compensation Gain % UINT 10-1000 100 Set at operation| Immediately
2123h| Pn123 | Friction Compensation Coefficient % UINT 0-100 0 Set at operation| Immediately
Friction Compensation ) )
2124h| Pn124 i 0.1HZ INT | -~10000-10000 0 Set at operation| Immediately
Frequency Correction
Friction Compensation
2125h| Pn125 ] ) % UINT 1-1000 100 Set at operation| Immediately
Gain Correction
2131h| Pn131 Gain Switching Time 1 ms UINT 0-65535 0 Set at operation| Immediately
2132h| Pn132 Gain Switching Time2 ms UINT 0-65535 0 Set at operation| Immediately
2135h| Pn135 Gain Switching Waiting Time 1 ms UINT 0-65535 0 Set at operation| Immediately
2136h| Pn136 Gain Switching Waiting Time 2 ms UINT 0-65535 0 Set at operation| Immediately
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Automatic Gain Switching Selections

213%h| Pn139 : — UINT | 0000H-0052H 0000H  |Set at operation| Immediately
213Dh| Pn122 Current Gain Level % UINT 100-2000 2000 Set at operation| Immediately
213Fh — Error Code UINT | 0-4294967295 0 — —
Model Following Control-Related
2140h| Pn140 — UINT | 0000H-1121H 0100H  |Set at operation| Immediately
Selections
2141h | Pn141 Model Following Control Gain 0.1/s UINT 10-20000 500 Set at operation| Immediately
Model Following Control Gain
2142h | Pn142 ) 0.001 UINT 500-2000 1000 Set at operation| Immediately
Correction
Model Following Control Bias in the
2143h| Pn143 0.001 UINT 0-10000 1000 Set at operation| Immediately
Forward Direction
Model Following Control Bias in the
21440 | Pnl144 Reverse 0.001 UINT 0-10000 1000 Set at operation| Immediately
Direction
Vibration Suppression 1
2145h | Pn145 0.1HZ UINT 10-2500 500 Set at operation| Immediately
Frequency A
Vibration Suppression 1
2146h | Pn146 0.1HZ UINT 10-2500 700 Set at operation| Immediately
Frequency B
Model Following Control Speed
2147h | Pn147 Feedforward 0.001 UINT 0-10000 1000 Set at operation| Immediately
Compensation
Second Model Following Control
2148h| Pn148 Gai 0.1/s UINT 10-20000 500 Set at operation| Immediately
ain
Second Model Following Control
2149h | Pn149 0.001 UINT 50-2000 1000 Set at operation| Immediately
Gain Correction
Vibration Suppression 2
214Ah| Pn14A 0.1HZ UINT 10-2000 800 Set at operation| Immediately
Frequency
Vibration Suppression 2
214Bh| Pn14B % UINT 10-1000 100 Set at operation| Immediately
Correction
214Fh | Pn14F Control-Related Selections — UINT 0-17 17 Set at stop After restart
Anti-Resonance Control-Related
2160h| Pn160 — UINT 0-17 17 Set at operation| Immediately
Selections
2161h| Pn161 Anti-Resonance Frequency 0.1HZ UINT 10-20000 1000 Set at operation| Immediately
2162h| Pn162 Anti-Resonance Gain Correction % UINT 1-1000 100 Set at operation| Immediately
2163h| Pn163 Anti-Resonance Damping Gain % UINT 0-300 0 Set at operation| Immediately
Anti-Resonance Filter
2164h | Pn164 0.0Tms INT -1000-1000 0 Set at operation| Immediately
Time Constant 1 Correction
Anti-Resonance Filter
2165h | Pn165 0.01ms INT -1000-1000 0 Set at operation| Immediately
Time Constant 2 Correction
2166h — Reserved (Do not change) — UINT 0-1000 0 Set at operation| Immediately
Tuning-less FunctionRelated
2170h| Pn170 — UINT 0-9233 5120 Set at stop After restart
Selections
Mode Switching Level
2181h — Tmm/s UINT 0-10000 0 Set at operation| Immediately
for Speed Command
2190h | Pn190 Reserved (Do not change) — UINT 0-17 16 Set at operation| Immediately
Position Control Command Form
2200h | Pn200 — UINT 0-4662 256 Set at stop After restart
Selections
2205h | Pn205 Multiturn Limit Rev UINT 0-65535 65535 Set at stop After restart
2207h| Pn207 |Position Control Function Selections — UINT 0-8720 16 Set at stop After restart
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Number of External 1 scale
220Ah| Pn20A UDINT 4-1048576 32768 Set at stop After restart
Encoder Scale Pitches pitch/Rev
Electronic Gear Ratio
220Eh| Pn20E 1 UDINT | 1-1073741824 1 Set at stop After restart
(Numerator)
Electronic Gear Ratio
2210h| Pn210 1 UDINT | 1-1073741824 1 Set at stop After restart
(Denominator)
Number of Encoder
2212h| Pn212 P/Rev UDINT |16-1073741824 2048 Set at stop After restart
Output Pulses
Position Command
2216h| Pn216 Acceleration/Deceleration Time 0.1ms UINT 0-65535 0 Set at operation| Immediately
Constant
Average Position Command )
2217h | Pn217 0.1ms UINT 0-10000 0 Set at operation| Immediately
Movement Time
2218h| Pn218 Command Pulse Input Multiplier ms UINT 0-2000 1 Set at operation| Immediately
222Ah| Pn22A Fully-closed Control Selections — UINT 0-3 0 Set at stop After restart
2233h — Reserved (Do not change) — UINT 0-65535 0 Set at stop After restart
Mini. time interval for Position
2240h | Pn240 ms UINT 0-2000 0 Set at stop After restart
deviation clear signal input
1 edge/
2281h| Pn281 Encoder Output Resolution itch UINT 1-4096 20 Set at stop After restart
pitc
2282h — Reserved (Do not change) 0.07um | UDINT 0-6553600 0 Set at stop After restart
Number of Pulses corresponding to | 1 pulse /
2284h| Pn284 UINT 0-65535 0 Set at stop After restart
the Grating Pitch pitch
22D0 | Pn2D0 Reserved (Do not change) — UDINT | 0-16777216 0 Set at stop After restart
2304h | Pn304 Jogging Speed rem UINT 0-10000 500 Set at operation| Immediately
2305h | Pn305 Soft Start Acceleration Time ms UINT 0-10000 0 Set at operation| Immediately
2306h | Pn306 Soft Start Deceleration Time ms UINT 0-10000 0 Set at operation| Immediately
Deceleration Time at Zero-speed
230Ah — <t ms UINT 0-10000 0 Set at operation| Immediately
op
230Bh — Holding Time at Zero-speed Stop ms UINT 0-1000 0 Set at operation| Immediately
230Ch — Reserved (Do not change) — UINT 0-65535 0 Set at stop After restart
2310h| Pn310 Vibration Detection Selections — UINT 0-2 0 Set at operation| Immediately
2311h| Pn311 Vibration Detection Sensitivity % UINT 0-500 100 Set at operation| Immediately
2312h| Pn312 Vibration Detection Level rem UINT 0-5000 50 Set at operation| Immediately
Moment of Inertia Calculation
2324h| Pn324 % UINT 0-20000 300 Set at operation| Immediately
Starting Level
First Stage First Torque Command
2401h | Pn401 0.01ms UINT 0-65535 100 Set at operation| Immediately
Filter Time Constant
2404h | Pn404 Forward External Torque Limit % UINT 0-800 100 Set at operation| Immediately
Reverse External Torque ) )
2405h| Pn405 Limit % UINT 0-800 100 Set at operation| Immediately
imi
2406h | Pn406 Emergency Stop Torque % UINT 0-800 800 Set at operation| Immediately
Speed Limit during
2407h | Pn407 rem UINT 0-10000 10000 | Set at operation| Immediately
Torque Control
2408h| Pn408 | Torque-Related Function Selections — UINT 0-4369 0 Set at operation| Immediately
2409h| Pn409 | First Stage Notch Filter Frequency HZ UINT 50-5000 5000 Set at operation| Immediately
240Ah| Pn40A First Stage Notch Filter Q Value 0.01 UINT 50-1000 70 Set at operation| Immediately
240Bh| Pn40B First Stage Notch Filter Depth 0.001 UINT 0-1000 0 Set at operation| Immediately
240Ch| Pn40C |Second Stage Notch Filter Frequency HZ UINT 50-5000 5000 Set at operation| Immediately
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240Dh| Pn40D | Second Stage Notch Filter Q Value 0.01 UINT 50-1000 70 Set at operation| Immediately
240Eh | Pn40OE Second Stage Notch Filter Depth 0.001 UINT 0-1000 0 Set at operation| Immediately
Second Stage Second
240Fh | Pn40OF Torque Command Filter HZ UINT 100-5000 5000 Set at operation| Immediately
Frequency
2410h | Pn410 Second Stage Second 0.01 UINT 50-100 50 Set at operation| Immediately
Torque Commmand Filter Q Value
First Stage Second
2412h| Pn412 Torque Command Filter 0.0Tms UINT 0-65535 100 Set at operation| Immediately
Time Constant
2415h | Pn415 T-REF Filter Time Constant 0.01ms UINT 0-65535 0 Set at operation| Immediately
2416h — Reserved (Do not change) — UINT 0-65535 5000 Set at operation| Immediately
2417h — Reserved (Do not change) 0.1Hz UINT 50-5000 70 Set at operation| Immediately
2418h — Reserved (Do not change) 0.01 UINT 0-1000 0 Set at operation| Immediately
2419h — Reserved (Do not change) 0.001 UINT 0-65535 5000 Set at operation| Immediately
241Ah — Reserved (Do not change) THz UINT 50-5000 70 Set at operation| Immediately
241Bh — Reserved (Do not change) 0.01 UINT 50-1000 0 Set at operation| Immediately
241Ch — Reserved (Do not change) 0.001 UINT 0-65535 5000 Set at operation| Immediately
241Dh — Reserved (Do not change) THz UINT 50-5000 70 Set at operation| Immediately
241Eh — Reserved (Do not change) 0.01 UINT 0-1000 0 Set at operation| Immediately
241Fh — Reserved (Do not change) 0.001 UINT 0-1000 0 Set at operation| Immediately
2423h| Pn423 Reserved (Do not change) — UINT 0-4369 0 Set at operation| Immediately
24240 Pn424 Torque Limit at g]rzi; Cireuit Voltage % UINT 0-100 50 Set at operation| Immediately
2425h | Pn425 Release Time for Torque Limit at Main ms UINT 0-1000 100 Set at operation| Immediately
Circuit Voltage Drop
2426h — Reserved (Do not change) 0.1ms UINT 0-5100 0 Set at operation| Immediately
2427h — Reserved (Do not change) rem UINT 0-10000 0 Set at operation| Immediately
2456h | Pn456 | Sweep Torque Command Amplitude % UINT 1-800 15 Set at operation| Immediately
2460h | Pn460 Notch Filter Adjustment — UINT 0-257 257 Set at operation| Immediately
Selections
2476h| Pn476 Gravity Compensation 0.10% INT -100-1000 0 Set at operation| Immediately
Torque
2480h — Reserved (Do not change) Tmm/s UINT 0-10000 10000 | Set at operation| Immediately
2481h| Pn481 Polarity Detection 0.1HZ UINT 10-20000 400 Set at operation| Immediately
Speed Loop Gain
Polarity Detection
2482h | Pn482 Speed Loop Integral 0.0Tms UINT 15-51200 3000 Set at operation| Immediately
Time Constant
2483h — Reserved (Do not change) 1% UINT 0-800 30 Set at operation| Immediately
2484h — Reserved (Do not change) 1% UINT 0-800 30 Set at operation| Immediately
2485h — Reserved (Do not change) Tmm/s UINT 0-100 20 Set at operation| Immediately
Polarity Detection Reference
2486h | Pn486 Acceleration/ ms UINT 0-100 25 Set at operation| Immediately
Deceleration Time
2487h| Pn487 Polarity Detecti:inmgonstant Speed ms UINT 0-300 0 Set at operation| Immediately
2488h| Pn488 Polarity Detection Reference Waiting ms UINT 50-500 100 Set at operation| Immediately

Time
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Polarity Detection

248Eh — Tmm UINT 1-65535 10 Set at operation| Immediately
Range
Polarity Detection Load
2490h | Pn490 L evel % UINT 0-20000 100 Set at operation| Immediately
eve
2493h | Pn493 | Polarity Detection Command Speed rem UINT 0-1000 50 Set at stop After restart
2494h | Pn494 | Polarity Detection Movable Range | 0.001rev | UINT 1-65535 250 Set at stop After restart
Polarity Detection Confirmation Force
2495h | Pn495 % UINT 0-200 100 Set at operation| Immediately
Command
Polarity Detection Allowable Error ) ]
2498h | Pn498 deg UINT 0-30 10 Set at operation| Immediately
Range
249Fh — Reserved (Do not change) Tmm/s UINT 0-10000 0 Set at operation| Immediately
2502h | Pn502 Rotation Detection Level rpm UINT 1-10000 20 Set at operation| Immediately
Speed Coincidence Detection Signal
2503h| Pn503 Output rpm UINT 0-100 10 Set at operation| Immediately
Width
Brake Command-Servo
2506h | Pn506 10ms UINT 0-50 0 Set at operation| Immediately
OFF Delay Time
2507h| Pn507 |Brake Command Output Speed Level|  rpm UINT 0-10000 100 Set at operation| Immediately
Servo OFF-Brake Command Waiting
2508h | Pn508 T 10ms UINT 10-100 50 Set at operation| Immediately
ime
Momentary Power Interruption Hold
2509h | Pnb509 . Tms UINT 20-50000 20 Set at operation| Immediately
ime
250Ah| Pn50A Input Signal Selections 1 — UINT 0-65521 10369 Set at stop After restart
250Bh| Pn50B Input Signal Selections 2 — UINT 0-65535 34947 Set at stop After restart
250Ch| Pn50C Input Signal Selections 3 — UINT 0-65535 34947 Set at stop After restart
250Dh| Pn50D Input Signal Selections 4 — UINT 0-65535 34947 Set at stop After restart
250Eh | Pn50E Output Signal Selections1 — UINT 0-17476 0 Set at stop After restart
250Fh | Pn50F Output Signal Selections?2 — UINT 0-17476 256 Set at stop After restart
2570h| Pn510 Output Signal Selections 3 — UINT 0-17476 0 Set at stop After restart
2511h| Pn511 Output Signal Selections5 — UINT 0-65535 6213H Set at stop After restart
Output Signal Inverse
2512h| Pn512 ) — UINT 0-4369 0 Set at stop After restart
Settings
2513h| Pnb513 Output Signal Selections 4 — UINT 0-4369 0 Set at stop After restart
2515h | Pn515 Output Signal Selections 6 — UINT 0-65535 34952 Set at stop After restart
2517h| Pn517 ECAT Forced Output Function — UINT 0-17476 0 Set at stop After restart
2518h| Pn518 Reserved (Do not change) — UINT 0-4 0 Set at stop After restart
Motor-Load Position Deviation ~ |Command
251Bh| Pn51B UDINT | 0-1073741824 1000 Set at operation| Immediately
Overflow Detection Level unit
Position Deviation Overflow Warning ) }
251Eh| Pn51E Level % UINT 10-100 100 Set at operation| Immediately
eve
Position Deviation Overflow Alarm |Command
2520h | Pnb520 UDINT | 1-107374182 | 5242880 |Set at operation| Immediately
Level unit
Positioning Completed Command
2522h| Pnb22 UDINT | 0-1073741824 50 Set at operation| Immediately
Width unit
Command
2524h| Pnb24 Near Signal Width " UDINT | 1-107374182 1073741824 Set at operation| Immediately
uni
Position Deviation Overflow Alarm |Command
2526h| Pnb26 UDINT | 1-107374182 | 5242880 |Set at operation| Immediately
Level at Servo ON unit
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Position Deviation Overflow Warning

2528h| Pnb28 % UINT 10-100 100 Set at operation| Immediately
Level at Servo ON
2529h| Pn529 Speed Limit Level at Servo ON rpm UINT 0-10000 10000 Set at operation| Immediately
252Ah| Pnb2A | Multiplier per Fullyclosed Rotation % UINT 0-100 20 Set at operation| Immediately
252Bh| Pn52B Overload Warning Level % UINT 1-100 20 Set at operation| Immediately
Base Current Derating at Motor
252Ch| Pn52C % UINT 10-100 100 Set at stop After restart
Overload Detection
252Dh| Pn52D Reserved (Do not change) % UINT 10--100 50 Set at stop After restart
252Fh | Pnb2F Reserved (Do not change) — UINT 0-4095 4095 Set at operation| Immediately
2530h| Pn530 | Program JoggingRelated Selections — UINT 0-5 0 Set at operation| Immediately
Program Jogging Travel Command ) ]
2531h| Pn531 ) ) UDINT | 1-107374182 32768 | Set at operation| Immediately
Distance unit
2533h| Pnb33 | Program Jogging Movement Speed rem UINT 1-10000 500 Set at operation| Immediately
Program Jogging Acceleration/
2534h| Pnb35 ms UINT 2-10000 100 Set at operation| Immediately
Deceleration Time
2535h| Pn535 Program Jogging Waiting Time ms UINT 0-10000 100 Set at operation| Immediately
Program Jogging Number of
2536h| Pnb36 1 time UINT 0-1000 1 Set at operation| Immediately
Movements
2548h — Reserved (Do not change) — UINT 0-65535 0 Set at operation| Immediately
Analog Monitor 1 Offset
2550h | Pnb550 0.1v INT -10000-10000 0 Set at operation| Immediately
Voltage
Analog Monitor 2 Offset
2551h| Pnb51 0.1V INT -10000-10000 0 Set at operation| Immediately
Voltage
2552h| Pnb52 Analog Monitor 1 Magnification x 0.01 INT -10000-10000 100 Set at operation| Immediately
2553h| Pnb553 Analog Monitor 2 Magnification % 0.01 INT -10000-10000 100 Set at operation| Immediately
255Ah — Reserved (Do not change) Tmin UINT 0-1440 0 Set at operation| Immediately
Residual Vibration
2560h | Pn560 ) 0.001 UINT 1-3000 400 Set at operation| Immediately
Detection Width
Overshoot Detection
2561h| Pn561 Level % UINT 0-100 100 Set at operation| Immediately
eve
25871h — Reserved (Do not change) Tmm/s UINT 1-10000 20 Set at operation| Immediately
2582h — Reserved (Do not change) Tmm/s UINT 0-100 10 Set at operation| Immediately
2583h — Reserved (Do not change) Tmm/s UINT 0-10000 10 Set at operation| Immediately
2584h — Reserved (Do not change) Tmm/s UINT 0-10000 10000 | Set at operation| Immediately
2585h — Reserved (Do not change) Tmm/s UINT 1-10000 50 Set at operation| Immediately
2586h — Reserved (Do not change) — UINT 0-100 0 Set at operation| Immediately
2587h| Pn587 Reserved (Do not change) — UINT 0-1 0 Set at operation| Immediately
Regenerative Resistor ) )
2600h | Pn600 } 0w UINT 0-65535 0 Set at operation| Immediately
Capacity
260Th | Pné01 Reserved (Do not change) — UINT 0-65535 0 Set at stop After restart
2602h | Pné02 Encoder Selection — UINT 0-4373 0 Set at stop After restart
2605h | Pn605 The First Encoder Configuration — UINT 0-1023 0 Set at stop After restart
2606h | Pn606 Encoder Data Length — UINT 0-51400 0 Set at stop After restart
2607h| Pné07 | The Second Encoder Configuration — UINT 0-5 0 Set at stop After restart
2609h | Pn609 Reserved (Do not change) — UINT 0-65535 0 Set at stop After restart
260Ah| Pn60A Z-pulse width setting — UINT 0-511 0 Set at stop After restart
260Bh| Pné0B Reserved (Do not change) — UINT 0-65535 0 Set at stop After restart
Line Count of Sine-Cosine/AB
260Ch| Pné60C Pulse UINT 0-65535 0 Set at stop After restart

Encoder
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260Dh| Pn60D Delay Disabled Count 2ms UINT 0-50 0 Set at stop After restart
260Eh | Pn60E | Torque Overload Threshold Setting % UINT 0-65535 0 Set at stop After restart
260Fh | Pn60F User Torque Overload Time 10ms UINT 0-65535 0 Set at stop After restart
2610h| Pné10 Position Comparison Output — UINT 0-3 0 Set at stop After restart
-1073741824-
2611h| Pné11 st Setting Position Pulse DINT 0 Set at operation| Immediately
1073741823
-1073741824-
2613h| Pné13 2nd Setting Position Pulse DINT 0 Set at operation| Immediately
1073741823
-1073741824-
2615h | Pné615 3rd Setting Position Pulse DINT 0 Set at operation| Immediately
1073741823
-1073741824-
2617h| Pné17 4th Setting Position Pulse DINT 0 Set at operation| Immediately
1073741823
Active Time of the 1st Setting
2619h | Pn619 ms UINT 0-65535 0 Set at operation| Immediately
Position Output Signa
Active Time of the 2nd Setting
261Ah| Pn61A ms UINT 0-65535 0 Set at operation| Immediately
Position Output Signal
Active Time of the 3rd Setting
261Bh| Pn61B ms UINT 0-65535 0 Set at operation| Immediately
Position Output Signal
Active Time of the 4th Setting
261Ch| Pné1C ms UINT 0-65535 0 Set at operation| Immediately
Position Output Signal
261Fh| Pné1F Selections — UINT 0-65535 0 Set at stop After restart
2621h| Pné21 Reserved (Do not change) — UINT 0-17 0 Set at stop After restart
2622h| Pné22 Reserved (Do not change) — UINT 1-30000 10000 Set at operation| Immediately
2623h| Pn623 Reserved (Do not change) rom/s UINT 1-30000 10000 | Set at operation| Immediately
2624h | Pné24 Reserved (Do not change) rem UINT 1-10000 100 Set at operation| Immediately
2625h | Pn625 Reserved (Do not change) 10ms UINT 0-10000 100 Set at operation| Immediately
Command
2626h| Pn626 Reserved (Do not change) " DINT | 0-1073741824 100 Set at operation| Immediately
uni
2628h| Pné28 Reserved (Do not change) rpm UINT 1-10000 10 Set at operation| Immediately
2781h| Pn781 Function Conversion Selection 0 — UINT 0-65535 0 Set at operation| Immediately
2782h| Pn782 |Frame-loss Judgment Window Value — UINT 0-65535 0 Set at operation| Immediately
10F1h — Sync Frame Count Limit — UINT 2-20 9 Set at operation| Immediately
2786h| Pn786 Station Address Setting — UINT 0-255 1 Set at operation| Immediately
2787h| Pn787 Function Conversion Selection 1 — UINT 0-65535 0 Set at operation| Immediately
278%h — Read Encoder Resolution — UDINT | 0-4294967296 | 8388608 — —
Modulus Function Position Upper
278Ah| Pn78A — UDINT | 0-4294967296 0 Set at stop After restart
Limit Setting
EtherCAT Function Convertion
2790h | Pn790 — UINT 0-65535 0 Set at stop After restart
Selection 0
EtherCAT Function Convertion
2791h| Pn791 — UINT 0-65535 0 Set at stop After restart
Selection 1
EtherCAT Function Convertion
2792h| Pn792 — UINT 0-65535 0 Set at stop Immediately
Selection 2
EtherCAT Function Convertion
2793h| Pn793 — UINT 0-65535 0 Set at stop Immediately
Selection 3
-2147483648
2794h — Second Encoder Feedback Value Pulse DINT 0 — —
~2147483647
Single-Turn Value of the First
2798h — — UDINT | 0-4294967296 | 8388608 — —

Encoder
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279Bh| Un200 Read Encoder Temperature C UINT — — — —

27abh — Read Analog Input 1 — INT -32768-32767 — — —

27a6h — Read Analog Input 2 — INT -32768-32767 — — —

12.5 Parameter List for Object Dictionary 6000H

Index Sub-index | Type Name Data type | Access type | Mapping type Unit
603Fh VAR Error Code UINT ro T —
6040h VAR Control Word UINT rw R —
6041h VAR Status Word UINT ro T —
605Ah VAR Quick-stop Option Code INT rw R —
605Dh VAR Halt Option Code INT rw R —
6060h VAR Modes of Operation SINT rw R —
6061h VAR Modes of Operation Display SINT ro T —
6062h VAR Position Demand Value DINT ro T User command unit
6063h VAR Motor Position Feedback DINT ro T Encoder unit
6064h VAR User Position Feedback DINT ro T User command unit
6065h VAR Fxcessive User Position UDINT rw R User command unit
Deviation Threshold
6067h VAR Position Reach Threshold UDINT rw R User command unit
6068h VAR Position Arrival Time UINT rw R ms
606Ch VAR User Actual Speed Feedback DINT ro T User command
606Dh VAR Speed Reach Threshold UINT rw R User command
606Eh VAR Speed Arrival Time UINT w R ms
6071h VAR Target Torque INT w R 0.1%
6072h VAR Max. Torque UINT rw R 0.1%
6074h VAR Torque Demand Value INT ro T 0.1%
6076h VAR Motor Rated Torque UDINT ro T —
6077h VAR Actual Torque Feedback INT ro T 0.1%
607Ah VAR Target Position Value DINT rw R User command
607Ch VAR Homing Offset DINT rw R User command
0 ARRAY Soft Limit:Maximum Number of| UINT o N _
Sub-indexes .
607Dh 1 ARRAY Soft Limit: Minimum Position DINT rw R User command E
Limit g
5 ARRAY Soft Limit: Maximum Position OINT - R User command %
Limit ;
607Eh VAR Command Polarity USINT rw R — o
607Fh VAR Maximum Profile Velocity UDINT rw T User command
6080h VAR Maximum Motor Speed UDINT rw T rpm
6081h VAR Profile Velocity UDINT rw R User command /s
6083h VAR Profile Acceleration DINT rw R User command /s’
6084h VAR Profile Deceleration UDINT rw R User command /s”
6085h VAR Quick-stop Deceleration UDINT rw R User command /s’
6086h VAR Motion Profile Type INT rw R —
6087h VAR Torque Slope UDINT rw R 0.1%/s
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Electronic Gear Ratio:

ARRAY | Maximum Number of Sub- UINT ro R —
indexes
6091h Electronic Gear Ratio:
ARRAY UDINT rw R —
Numerator
Electronic Gear Ratio:
ARRAY UDINT rw R —
Denominator
6098h VAR Homing Mode SINT rw R —
Homing Speed: Maximum
ARRAY UINT ro N User command /s
Number of Sub-indexes
Search Deceleration Point
609%9h ARRAY | ) UDINT rw R User command /s
Signal Speed in Homing Mode
Search Origin Switch Signal
ARRAY UDINT rw R User command /s
Speed in Homing Mode
609Ah VAR Homing Acceleration UDINT rw R User command /s’
60B0Oh VAR Position Offset DINT rw R User command
60B1h VAR Speed Offset DINT rw R User command /s
60B2h VAR Torque Offset INT rw R 0.1%
60B8h VAR Probe Function UINT rw R —
60B%h VAR Probe Status Word UINT ro T —
Probe 1 Rising Edge Position
60BAh VAR DINT ro T —
Feedback
Probe 1 Falling Edge Position
60BBh VAR DINT ro T —
Feedback
Probe 2 Rising Edge Position
60BCh VAR DINT ro T —
Feedback
Probe 2 Falling Edge Position
60BDh VAR DINT ro T —
Feedback
Probe 1 Rising Edge Count
60D5h VAR UINT ro T —
Value
Probe 1 Falling Edge Count
60D6h VAR UINT ro T —
Value
Probe 2 Rising Edge Count
60D7h VAR UINT ro T —
Value
Probe 2 Falling Edge Count
60D8h VAR UINT ro T —
Value
60EON VAR [Forward Maximum Torque Limit  UINT rw R 0.1%
Negative Maximum Torque
60E1h VAR i UINT rw R 0.1%
Limit
60F4h VAR User Position Deviation DINT ro T User command
Motor Position Command
60FCh VAR DINT ro T User command
Feedback
60FDh VAR DI Input Status UDINT ro T —
DO Output: Maximum Number
ARRAY UINT ro N —
of Sub-indexes
60FEh
ARRAY Forced DO Output Status UDINT rw —
ARRAY Bit Mask UDINT rw —
60FFh VAR Target Speed UDINT rw User command /s
Supported Servo Operation
6502h VAR UDINT ro T —

Mode
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12.6 6000H Object Dictionary Description

Object 213F,: Servo Drive Error Code

Object description Object entry description

Attributes Value Attributes Value

Index 213F, Sub-index 00,

Name Error Code Access properties ro

Data structure Variable PDO mapping type TXPDO

Data type Uint32 Data range 0~4294967295
Operation mode — Default setting 0

Display the error code of the servo drive, which is consistent with the d error code displayed on the panel

Object 603F,: Error Code

Object description Object entry description

Attributes Value Attributes Value
Index 603F, Sub-index 00,
Name Error Code Access properties ro

Data structure Variable PDO mapping type TXPDO
Data type Uint16 Data range 0~65535
Operation mode ALL Default setting 0

Display protocol error codes

Note: This is not the fault code of the servo drive. Pls refer to 213Fh for the servo drive error code.

Object 6040,: Control Word

Object description Object entry description

Attributes Value Attributes Value
Index 6040, Sub-index 00,
Name Control Word Access properties rw

Data structure Variable PDO mapping type RxPDO
Data type Uint16 Data range 0~65535
Operation mode ALL Default setting 0

Used to enable, clear the alarm, start the given command in each mode, etc.

bit Definition

0 Servo ready 0: Invalid 1: Valid

1 Main circuit voltage 0: Invalid 1: Valid

2 Quick-stop

3 Servo operation 0: Invalid 1: Valid

4 Related to opeation control mode

5 Related to opeation control mode

6 Related to opeation control mode

. Fault reset Rising edge is valid (When set to 1, other

control commands are invalid)

8 Pause 0: Invalid 1: Valid

9~15 Reserved
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Object 6041,: Status Word

Object description Object entry description
Attributes Value Attributes Value
Index 6041, Sub-index 00,
Name Status Word Access properties ro
Data structure Variable PDO mapping type TXPDO
Data type Uint16 Data range 0~65535
Operation mode ALL Default setting 0
bit Definition
0 No error 0: Invalid 1: Valid.The servo can be enabled at valid.
1 Waiting for the servo to be enabled  |0: Invalid 1: ValidThe servo can be enabled at valid.
2 Servo running status 0: Not running 1: Running. The servo have been enabled at valid.
3 |Servo fault 0: Error occur 1: No error
4 Main circuit voltage 0+ Not econnected )
1: Connected. The servo can be enabled at valid.
5 Quick-stop 0: Invalid 1: Valid
6 |Servo ready 0: Invalid 1: Valid. The servo can be enabled at valid.
7 Warning 0: Nowaning 1: Warning occurs
8 For manufactor’s use N/A
9 Remote control 0: Invalid 1: Valid. Control word is effective at valid.
60400010h bit8 (Pause) =0,
10 |position arrival 0: Position not arrival. 1: Position arrival;
60400010h bit8 (Pause) =1,
0: In deceleration. 1: Speed is 0
11 |Software internal position overlimit 0: Soft limit not reached. 1: Soft limit reached.
12 |Related to opeation control mode 0: Not follow target position.T: Follow target position.
13 |Related to opeation control mode 0: No position deviation alarm. 1: Position deviation alarm occurs
14 |For manufactor’s use N/A
0: Invalid.1: Homing completed
15 |Homing completed For the absolute system, after Pn781.3=1, the value of bit15 will be

stored after homing returns successfully (power-off hold)

Note: Each bit of the status word must be combined with other bits to form a certain control command. The following are the basic status

words (X represents any value)

Not ready to switch: XXXX XXXX X0XX 0000

Switch on disable:  XXXX XXXX X0XX 0000

Ready to switch on: XXXX XXXX X01X 0001

Switch on: XXXX XXXX X01X 0011

Quick stop active: XXXX XXXX X00X 0111

Operation enable: XXXX XXXX X01X 0111

Fault: XXXX XXXX X0XX 1000

Fault reaction active: XXXX XXXX X0XX 1111
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Object 605A,: Quick-stop Option Code

Object description

Object entry description

Value Attributes Value Value
Index 605A, Sub-index 00,
Name Quick-stop Option Code Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Sint16 Data range 0~7
Operation mode ALL Default setting 2

When Control word 6040hbit2=0, the quick-stop mode is determined by 605Ah

Setting value

Stop method

0

Coast to stop

Stop with a ramp according to the deceleration value of 6084 and keep the free running

state

Stop with a ramp according to the emergency stop deceleration value of 6085 and keep

the free running state

Stop with the maximum torque and keep the free running state

Not defined

Stop with a ramp according to the deceleration value of 6084 and keep the position

locked

Stop with a ramp according to the emergency stop deceleration value of 6085 and keep

the position locked

Stop with the maximum torque and keep the position locked

Object 605D,,: Halt Option Code

Object description Object entry description

Value Attributes Value Value
Index 605D, Sub-index 00,
Name Halt Option Code Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Sint16 Data range 0~4
Operation mode ALL Default setting 1

After the control word 6040hbit8 pause function is valid, the pause effect is determined by 605Dh.

Setting value

Stop method

0

Not supported.

1

Decelerate by 6084h deceleration time, then keep position locked

2

Decelerate by 6085h deceleration time, then keep position locked

For 6084 deceleration, in homing mode, use the deceleration time set by 609A to decelerate; in torque mode, it will use the deceleration time

set by 6087 to decelerate
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Object 6060,: Modes of Operation

Object description Object entry description

Value Attributes Value Value
Index 6060, Sub-index 00,
Name Modes of Operation Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Uint16 Data range 0~10
Operation mode ALL Default setting 0

Select the control mode to run

368



Setting value Definition Notes
0 Reserved Reserved
1 Profile positionn mode (PP) Refer to“5.7 Profile Position Mode (PP) ~
2 Velocity mode Not supported
3 Profile velocity mode (PV) Refer to “5.8 Profile Velocity Mode (PV) ~
4 Profile torque mode (PT) Refer to “5.9 Profile Torque Mode (PT) ~
5 Reserved Reserved
6 Homing mode (HM) Refer to “5.10 Homing Mode (HM) "~
7 Interpolated position mode(IP) Not supported
8 Cyclic synchronous position mode (CSP) |Refer to “5.11 Cyclic synchronous Position Mode (CSP) ”
9 Cyclic synchronous velocity mode (CSV)  |Refer to “5.12 Cyclic Synchronous Velocity Mode (CSV) ~
10 Cyclic synchronous torque mode (CST) Refer to “5.13 Cyclic Synchronous Torque Mode (CST) ”

Object 6061,: Modes of Operation Display

Object description

Object entry description

Value Attributes Value Value
Index 6061, Sub-index 00,
Name Modes of Operation Display Access properties ro
Data structure Variable PDO mapping type TXPDO
Data type Uint16 Data range 0~10
Operation mode ALL Default setting 0
Displays the control mode of servo drive
Setting value Definition Notes
0 Reserved Reserved
1 Profile positionn mode (PP) Refer t0“5.7 Profile Position Mode (PP) ~
2 Velocity mode Not supported
3 Profile velocity mode (PV) Refer to “5.8 Profile Velocity Mode (PV) ~
4 Profile torque mode (PT) Refer to “5.9 Profile Torque Mode (PT) ”
5 Reserved Reserved
6 Homing mode (HM) Refer to “5.10 Homing Mode (HM) ~
7 Interpolated position mode(IP) Not supported
8 Cyclic synchronous position mode (CSP) |Refer to “5.11 Cyclic synchronous Position Mode (CSP) ~
9 Cyclic synchronous velocity mode (CSV)  |Refer to “5.12 Cyclic Synchronous Velocity Mode (CSV) ~
10 Cyclic synchronous torque mode (CST) Refer to “5.13 Cyclic Synchronous Torque Mode (CST) ~

Object 6062,: Position Demand Value

Object description Object entry description

Value Attributes Value Value

Index 6062, Sub-index 00h,

Name Position Demand Value Access properties ro

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode PP. HM. CSP Default setting 0

Display real-time position commands (User Unit)
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Object 6063,: Motor Position Feedback

Object description Object entry description
Value Attributes Value Value
Index 6063, Sub-index 00,
Name Motor Position Feedback Access properties ro
Data structure Variable PDO mapping type TxPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 0
Display motor real-time absolute position feedback
Object 6064,: User Position Feedback
Object description Object entry description
Value Attributes Value Value
Index 6064, Sub-index 00,
Name User Position Feedback Access properties ro
Data structure Variable PDO mapping type TXPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 0
Display the real-time user absolute position feedback
Object 6065,: Excessive User Position Deviation Threshold
Object description Object entry description
Value Attributes Value Value
Index 6065y, Sub-index 00,
Name Excessive User Position Deviation Access properties -
Threshold
Data structure Variable PDO mapping type RxPDO
Data type Uint32 Data range 0-4294967295
Operation mode PP/CSP/HM Default setting 0

When the difference between user position command 6062h and user position feedback 6064h exceeds +6065h, an excessive position

deviation fault occurs

Object 6067,: Position Reach Threshold

Object description Object entry description

Value Attributes Value Value .
Index 6067, Sub-index 00, o
Name Position Reach Threshold Access properties rw g
Data structure Variable PDO mapping type RxPDO g"
Data type Sint32 Data range 0-4294967295 E
Operation mode PP/CSP/HM Default setting 50 ~

When the difference between the user position command 6062h and the user’s actual position feedback 6064h is within +6067h, and the time

reaches 6068h, the position is considered to be reached. In the Profile position mode, the status word 6041h bit10=1.

In Profile position mode, when the servo is enabled, this bit becomes valid.

Object 6068,,: Position Arrival Time

Object description Object entry description

Value Attributes Value Value
Index 6068, Sub-index 00,
Name Position Arrival Time Access properties rw
Data structure Variable PDO mapping type RxPDO
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Data type Uint16

Data range

0~65535

Operation mode PP/CSP/HM

Default setting

0

When the difference between the user position command 6062h and the user’s actual position feedback 6064h is within +6067h, and the time

reaches 6068h, the position is considered to be reached. In the Profile position mode, the status word 6041h bit10=1.

In Profile position mode, when the servo is enabled, this bit becomes valid.

Object 606C,: User Actual Speed Feedback

Object description Object entry description

Value Attributes Value Value
Index 606C;, Sub-index 00,
Name User Actual Speed Feedback Access properties ro

Data structure Variable PDO mapping type TXPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 0
Display the user's actual speed feedback.

Object 606D,: Speed Reach Threshold

Object description Object entry description

Value Attributes Value Value
Index 606D, Sub-index 00,
Name Speed Reach Threshold Access properties rw

Data structure Variable PDO mapping type RxPDO
Data type Uint16 Data range 0~65535
Operation mode PV/CSV Default setting 0

When the difference between the target speed 60FFh and the user’s actual speed 606Ch is within £606Dh,

speed is considered to be reached. In the Profile velocity mode, the status word 6041h bit10=1.

In Profile velocity mode, when the servo is enabled, this bit becomes valid.

and the time reaches 606Eh, the

Object 606E,: Speed Arrival Time

Object description Object entry description

Value Attributes Value Value
Index 606E, Sub-index 00,
Name Speed Arrival Time Access properties rw

Data structure Variable PDO mapping type RxPDO
Data type Uint16 Data range 0~65535
Operation mode PV/ICSV Default setting 0

When the difference between the target speed 60FFh and the user’s actual speed feedback 606Ch is within £606Dh, and the time reaches

606Eh, the speed is considered to be reached. In the Profile speed mode, the status word 6041h bit10=1.

In Profile velocity mode, when the servo is enabled, this bit becomes valid.

Object 6071,: Torque Target Value

Object description Object entry description

Value Attributes Value Value

Index 6071, Sub-index 00,

Name Torque Target Value Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint16 Data range -32768~32767
Operation mode PT/CST Default setting 0

Torque reference in PT/CST mode, Unit: 0.1%.

100% corresponds to the rated torque of the motor.
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Object 6072,: Max. Torque

Object description

Object entry description

Value Attributes Value Value
Index 6072, Sub-index 00,
Name Maximum Torque Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Uint16 Data range 0~65535
Operation mode ALL Default setting 8000
Maximum Torque command, Unit: 0.1%.

Set the maximum torque of the motor.

Object 6074,: Torque Demand Value

Object description Object entry description

Value Attributes Value Value
Index 6074, Sub-index 00,
Name Torque Demand Value Access properties rw
Data structure Variable PDO mapping type RxPDO

Data type Sint16 Data range -32768~32767
Operation mode ALL Default setting 0

Display the real-time user defined torque value, 100% corresponds to the rated torque of the motor.

Object 6077,: Actual Torque Feedback

Object description Object entry description

Value Attributes Value Value

Index 6077, Sub-index 00,

Name Actual Torque Feedback Access properties ro

Data structure Variable PDO mapping type TXPDO

Data type Sint16 Data range -32768~32767
Operation mode ALL Default setting 0

Display the real-time servo internal torque feedback. 100% corresponds to the rated torque of the motor

Object 607A,: Target Position Value

Object description Object entry description

Value Attributes Value Value

Index 607A, Sub-index 00,

Name Target Position Value Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode PP/CSP Default setting 0

Set the servo target position in Profile position mode and Cyclic synchronous position mode;

For an absolute command, after the positioning is completed, the user's absolute position 6064h = 607Ah;

For a relative command, after the positioning is completed, the user displacement increment = 607Ah.

Object 607C,: Homing Offset

Object description Object entry description

Value Attributes Value Value

Index 607C, Sub-index 00,

Name Homing Offset Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
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Operation mode HM Default setting 0

After the homing return completed, the stop position of the motor is the mechanical origin. By setting 607Ch, the relationship between the
mechanical origin and the mechanical zero can be set: Mechanical origin = Mechanical zero-point + 607C (homing offset; when 607C=0, the
mechanical origin and the mechanical Zero-point coincidence.

Making homing offset valid: After power-on and homing return completed, the status word 6041h bit15=1;

In the homing mode, the host controller should first select the homing method (6098h), and set the homing speed (6099-1h 6099-2h), and the
homing acceleration (609Ah). After the homing trigger signal is given, the mechanical origin and the mechanical zero point will be set. Position,
speed and torque control are completed inside the servo drive;

You can also use the zero return mode 35, take the current position as the mechanical origin, and after triggering the zero return (6040h
control word: 0xOF — 0x1F), the user's current position 6064h= 607C (Note: the motor shaft does not actually rotate);

Mechanical origin: A fixed position on the machine, corresponding to the origin switch, limit switch, motor Z signal, etc. Mechanical Zero-point:

The absolute 0 position.

Object 607D;,: Soft Limit

Object description Object entry description

Value Attributes Value Value

Index 607D, Sub-index 00,

Name Soft Limit: Number of Sub-indexes |Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Uint8 Data range 0~512
Operation mode ALL Default setting 2

Object description Object entry description

Value Attributes Value Value

Index 607D, Sub-index 01,

Name Soft Limit: Minimum Position Limit |Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting -2147483648

Soft limit function:

Bit0 of Pn781 is the software limit selections:
0: Disabled;

1: Enabled;

Set the minimum value of the software absolute position limit, -2147483648 means that the minimum software absolute position limit =

(607D-01h) has no limit in negative direction.

Object description Object entry description E
Value Attributes Value Value %
Index 607D, Sub-index 02, g"
Name Soft Limit: Maximum Position Limit | Access properties Rw E
Data structure / PDO mapping type RxPDO A
Data type Sint32 Data range -2147483648~2147483647

Operation mode ALL Default setting -2147483648

Soft limit function:

Bit0 of Pn781 is the software limit selections:

0: Disabled;

1: Enabled;

Set the minimum value of the software absolute position limit. 2147483647 means that the maximum software absolute position limit =
(607D-02h) is unlimited in positive direction.
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Object 607E,: Command Polarity

Object description Object entry description

Value Attributes Value Value
Index 607E, Sub-index 00,
Name Command Polarity Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Uint8 Data range 0~1
Operation mode ALL Default setting 0

To set the polarity of torque command, torque feedback, position command, position feedback, speed command, speed feedback, external
limit signal 60FDh-00h bit1 (POT), 60FDh-01h bit2 (NOT), it is necessary to set the servo state machine when the transition machine is set to 0
again by Init-PreOP-SafeOP-OP.

When using, the speed, position, and torque polarity should all be 0 (Bit5~7 are all 0) or set to 224 (Bit5~7 are all 1)

Bit Definition
0 Reserved
1 Reserved
2 Reserved
3 Reserved
4 Reserved
6 Set the torque command 6071h/60B2hx(-1), torque feedback
6074h/6077hx(-1), and the motor turns in the reverse direction
6 Set the speed command 60FFh/60B1hx(-1), speed feedback
606Bh/606Bhx(-1), and the motor turns in the reverse direction
; Set the position command 607Ah/60B0Ohx(-1), positiion feedback

6062h/6064hx(-1), and the motor turns in the reverse direction

Object 607F,: Maximum Profile Velocity

Object description Object entry description

Value Attributes Value Value

Index 607F, Sub-index 00,

Name Maximum Profile Velocity Access properties w

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 2147483647

Set the user's maximum running speed, which mainly plays the role of limiting protection.

Object 6080,: Maximum Motor Speed

Object description

Object entry description

Value Attributes Value Value
Index 6080, Sub-index 00,
Name Maximum Motor Speed Access properties rw
Data structure Variable PDO mapping type TXPDO

Data type

Sint32

Data range

-2147483648~2147483647

Operation mode

ALL

Default setting

10000

Set the maximum motor running speed and also the maximum speed limit in CST mode

Object 6081,: Profile Velocity

Object description

Object entry description

Value

Attributes

Value

Value
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Index 6081, Sub-index 00,

Name Profile Velocity Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode PP Default setting 0

The speed of the constant speed operation of the displacement command in the profile position mode.

Object 6083,: Profile Acceleration

Object description Object entry description

Value Attributes Value Value

Index 6083, Sub-index 00,

Name Profile Acceleration Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Uint32 Data range -2147483648~2147483647
Operation mode PP/PV Default setting 10485760

User command unit/S2

Object 6084,: Profile Deceleration

Object description

Object entry description

Value Attributes Value Value

Index 6084, Sub-index 00,

Name Profile Deceleration Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Uint32 Data range -2147483648~2147483647
Operation mode PP/PV/CSP/CSV Default setting 10485760

User command unit /S2

Object 6085,: Quick-stop Deceleration

Object description Object entry description

Value Attributes Value Value
Index 6085, Sub-index 00,
Name Quick-stop Deceleration Access properties rw
Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode PP/PV/CSP/CSV Default setting 10485760

User command unit /S2

Object 6087,: Torque Slope

Object description Object entry description

Value Attributes Value Value

Index 6087, Sub-index 00,

Name Torque Slope Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode PT/CST Default setting 1000

Torque command acceleration in profile torque mode, its meaning is: torque command increment per second (Unit: 1%o /s)

Object 6091,: Electronic Gear Ratio

Object description

Object entry description

Value

Attributes

Value

Value
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Index 6091, Sub-index 00,
Name Electronic Gear Ratio: Number of Access properties Ruy
indexes

Data structure / PDO mapping type RxPDO
Data type Uint8 Data range 0~512
Operation mode ALL Default setting 2
Value Attributes Value Value
Index 6091, Sub-index 014,
Name Electronic Gear Ratio: Numerator |Access properties Rw
Data structure / PDO mapping type RxPDO

Data type Uint32 Data range 1~1073741823
Operation mode ALL Default setting 1

Value Attributes Value Value

Index 6091, Sub-index 02,

Name Electronic Gear Ratio: Denominator|Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Uint32 Data range 1~1073741823
Operation mode ALL Default setting 1

Servo electronic gear ratio = 6091h=6091h : 01 (motor revolutions)/6091h : 02 (servo drive shaft revolutions)

Object 6098;,: Homing Mode

Object description Object entry description

Value Attributes Value Value
Index 6098, Sub-index 00,
Name Homing Mode Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Sint16 Data range 0~35
Operation mode Hm Default setting 0

In the CANOpen protocol, 31 homing methods are specified according to the origin switch signal, limit switch signal and encoder Z signal.

Object 6099,: Homing Speed

Object description

Object entry description

Value Attributes Value Value

Index 6099, Sub-index 00,

Name Number of Sub-indexes Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Uint8 Data range 0~512

Operation mode HM Default setting 2

Value Attributes Value Value

Index 6099, Sub-index 01,

Name Search Deceleration Point Signal Access properties Ry
Speed in Homing Mode

Data structure / PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode HM Default setting 1048576
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Value Attributes Value Value
Index 6099, Sub-index 02,
Search Origin Switch Signal Speed )
Name ) ] Access properties Rw
in Homing Mode
Data structure / PDO mapping type RxPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode HM Default setting 524288

Object 609A,: Homing Acceleration

Object description

Object entry description

Value Attributes Value Value

Index 609A, Sub-index 00,

Name Homing Acceleration Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode HM Default setting 10485760

User command unit/S2

Object 60B0,: Position Offset

Object description Object entry description

Value Attributes Value Value

Index 60B0, Sub-index 00,

Name Position Offset Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode CSP Default setting 0

Set the position offset in synchronous cycle position mode, servo target position=607Ah+60B0h

Object 60B1,: Speed Offset

Object description Object entry description

Value Attributes Value Value

Index 60B1, Sub-index 00,

Name Speed Offset Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode CSP/CSV Default setting 0

Set the position offset in synchronous cycle speed mode, servo target speed 60FFh+60B1h

Object 60B2,: Torque Offset

Object description Object entry description

Value Attributes Value Value

Index 60B2, Sub-index 00,

Name Torque Offset Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode CSP/CSV/CST Default setting 0

Set the position offset in synchronous cycle torque mode, the servo target torque is 6071h+60B2h.
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Object 60B8,: Probe Function

Object description

Object entry description

Value

Attributes Value Value

Index

60B8,, Sub-index 00,

Name

Probe Function

Access properties rw

Data structure

Variable PDO mapping type RxPDO

Data type

Uint16 Data range 0~65535

Operation mode

Default setting 0

Bit

Description

Probe 1
0: Disabled
1: Enabled

Probe 1 trigger mode
0: Single trigger

1: Continuous trigger

Probe 1 trigger signal selection
0: Dl4 trigger
1: Zsignal trigger

Reserved

Probe 1 rising edge latch
0: Disabled
1: Enabled

Probe 1 falling edge latch
0: Disabled
1: Enabled

Reserved

Reserved

Probe 2
0: Disabled
1: Enabled

Probe 2 trigger mode
0: Single trigger

1. Continuous trigger

10

Probe 2 trigger signal selection
0: Dl4 trigger
1: Zsignal trigger

11

Reserved

12

Probe 2 rising edge latch
0: Disabled
1: Enabled

13

Probe 2 falling edge latch
0: Disabled
1: Enabled

14

Reserved

15

Reserved
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Object 60B9,: Probe Status Word

Object description Object entry description
Value Attributes Value Value
Index 60B9, Sub-index 00,
Name Probe Status Word Access properties ro
Data structure Variable PDO mapping type TXPDO
Data type Uint16 Data range 0~65535
Operation mode — Default setting 0
Bit Description
Probe 1
0 0: Disabled
1: Enabled
Probe 1 rising edge latch
1 0: Disabled
1: Enabled

Probe 1 falling edge latch
2 0: Disabled

1: Enabled
3 Reserved
4 Reserved
5 Reserved

Probe 1 trigger signal selection
6 0: Dl4 trigger
1: Zsignal trigger

Probe 1 trigger DI level selection

7 0: DI4 low level trigger
1: Dl4 high level trigger
Probe 2

8 0: Disabled
1: Enalbed

Probe 2 rising edge latch
? 0: Disabled
1: Enalbed
Probe 2 falling edge latch

10 0: Disabled S
2

1: Enabled o

nable 3

11 Reserved @
@

12 Reserved —
13 Reserved a

Probe 2 trigger signal selection
14 0: DI5 trigger
1: Zsignal trigger

Probe 2 trigger DI level selection

15 0: DI5 low level trigger

1: DI5 high level trigger
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Object 60BA,: Probe 1 Rising Edge Position Feedback

Object description Object entry description

Value Attributes Value Value

Index 60BA, Sub-index 00,

Name Probe 1 Rising Edge Position Access properties o
Feedback

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode — Default setting 0

Records the position feedback when the rising edge of probe 1 is valid (Command unit, 6064h).

Object 60BB,: Probe 1 Falling Edge Position Feedback

Object description Object entry description

Value Attributes Value Value

Index 60BB, Sub-index 00,

Name Probe 1 Falling Edge Position Access properties o
Feedback

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode — Default setting 0

Records the position feedback when the falling edge of probe 1 is valid (Command unit, 6064h).

Object 60BC,: Probe 2 Rising Edge Position Feedback

Object description Object entry description

Value Attributes Value Value

Index 60BC, Sub-index 00,

Name Probe 2 Rising Edge Position Access properties o
Feedback

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode — Default setting 0

Record s the position feedback when the rising edge of probe 2 is valid (Command unit, 6064h).

Object 60BD,,: Probe 2 Falling Edge Position Feedback

Object description Object entry description

Value Attributes Value Value

Index 60BD, Sub-index 00,

Name Probe 2 Falling Edge Position Access properties o
Feedback

Data structure Variable PDO mapping type TxXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode — Default setting 0

Records the position feedback when the falling edge of probe 2 is valid (Command unit, 6064h).

Object 60EQ,,: Forward Maximum Torque Limit

Object description Object entry description

Value Attributes Value Value

Index 60EOQ, Sub-index 00,

Name Forward Maximum Torque Limit  |Access properties rw

Data structure Variable PDO mapping type RxPDO
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Data type Uint16 Data range 0~65535

Operation mode ALL Default setting 8000

Limit the positive maximum torque limit of the servo, Unit: 0.1%.

Object 60E1,,: Negative Maximum Torque Limit

Object description Object entry description

Value Attributes Value Value

Index 60ET, Sub-index 00,

Name Negative Maximum Torque Limit  |Access properties rw

Data structure Variable PDO mapping type RxPDO

Data type Uint16 Data range 0~65535

Operation mode ALL Default setting 8000

Limit the negative maximum torque limit of the servo, Unit: 0.1%.

Object 60F4,: User Position Deviation

Object description Object entry description

Value Attributes Value Value

Index 60F4, Sub-index 00,

Name User Position Deviation Access properties ro

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode PP/HM/CSP Default setting 0

Records real-time position deviation (User position unit)

Object 60FC,: Motor Position Command Feedback

Object description Object entry description

Value Attributes Value Value

Index 60FC, Sub-index 00,

Name Motor Position Command Access properties ro
Feedback

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647

Operation mode PP/HM/CSP Default setting 0

Records the real-time position command of the motor

User position command (6062h) x Position factor (6093h) = Motor position command 60FCh (Encoder unit)

Object 60FD,: DI Input Status

Object description

Object entry description

Value Attributes Value Value

Index 60FD, Sub-index 00,

Name DI Input Status Access properties ro

Data structure Variable PDO mapping type TXPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 8329216

01111111 0001 1000 0000 0000

Display DI input status
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Bit Definition

0 Negative limit switch (DI pin 43, the defaults is 0 when no level input)
1 Positive limit switch (DI pin 42, the default is 0 when no level is input)
2 Origin switch (DI pin 40, the default is to 0 when no level is input)

3~9 Reserved (Low level by default, that is 0)

10 Z pulse (no setting required)

1M Probe 1 (Default:1)

12 Probe 2 ( Default:1)

13 Reserved (Low level by default, that is 0)

14 Reserved (Low level by default, that is 0)

15 Reserved (Low level by default, that is 0)
16 DI0 ( Default:1)
17 DIT ( Default:1
18 DI2 ( Default:1

20 Dl4 ( Default:1

)
)
19 DI3 ( Default:1)
)
)

21 DI5 ( Default:1

22 DI6 ( Default:1)

23 Reserved (Low level by default, that is 0)

24 Reserved (Low level by default, that is 0)

25~30  |Reserved (Low level by default, that is 0)

Object 60FE;: Forced DO Output

Object description Object entry description

Value Attributes Value Value

Index 60FE, Sub-index 00,

Name Number of Sub-indexes Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Uint8 Data range 0~512

Operation mode ALL Default setting 2

Value Attributes Value Value

Index 60FE, Sub-index 01,

Name Forced DO Output Status Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 0

Value Attributes Value Value

Index 60FE, Sub-index 02,

Name Bit Mask Access properties Rw

Data structure / PDO mapping type RxPDO

Data type Sint32 Data range -2147483648~2147483647
Operation mode ALL Default setting 0
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Force DO output (4 DO outputs are provided for EtherCAT servo at present )

Bit Definition

0 0, DOO not output; 1, DOO output

1 0, DO1 notoutput; 1, DOT output

2 0, DO2 not output ; 1, DO2 output

3 0, DO3 not output ; 1, DO3 output

4~15 Reserved
16~24  |Reserved

Object 60FF,: Target Speed
Object description Object entry description
Value Attributes Value Value
Index 60FF, Sub-index 00,
Name Target Speed Access properties rw
Data structure Variable PDO mapping type RxPDO
Data type Sint32 Data range -2147483648~2147483647
Operation mode PV/ICSV Default setting 0
Set profile speed/synchronous cycle speed mode, User speed command
Object 6502,: Supported Servo Operation Mode
Object description Object entry description
Value Attributes Value Value
Index 6502, Sub-index 00,
Name Supported Servo Operation Mode |Access properties ro
Data structure Variable PDO mapping type TXPDO
Data type Uint32 Data range 0~4294967295
Operation mode ALL Default setting 1005

Display the operation mode supported by the servo drive.

bit Definition

Notes

Profile positin mode (PP)

Velocity mode

Not supported

Profile velocity mode (PV)

Profile torque mode (PT)

Reserved

Homing mode (HM)

oW N

Interpolated position mode(IP)

Not supported

(CSP)

Cyclic synchronous position mode

(Csv)

Cyclic synchronous velocity mode

(CST)

Cyclic synchronous torque mode

10~31

Reserved
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13.1 Application Examples with HCFA Q-series PAC

I 13.1.1 Create a Project

1. Double click Codesys V3.5 and click [New Project], as shown in Figure 13-1.
x £ET x

@Y CODESYS V3.5 SP17 Patch 1

=) #EIE..
@ THIE..
@ MPchiTHIR..

Figure 13-1 Create a project
2. Select [Standard project] to define the name and storage path, then click [OK], as shown in Figure 13-2

BraTe X

HHC): B (T):
{4 Libraries H .
S v B B &

Empty project  HMI project Standard Standard
project project w...

‘A project containing one device, one application, and an empty implementation for PLC_PRG |

EFR(N):  |Untitied! |
v (B3 [C:Userswserbeskwnkiiizﬂﬁi v ‘E

Figure 13-2  Project classification
3. Select [HCQI-1300-D], and then select [Structured Text (ST)] in PLC_PRG (P), and click [OK], as shown in Figure 13-3.

ELRE X
L_n B IR — R E TR ZmS BN TRP AR TS :
= _ SFR (e
T
- BRI PLC_PRGRYEITMEIFH

-S| A SR EENR AR FANTERE.

& (D) HCQ1-1300-D (Zhejiang Hechuan Technology) v
PLC_PRGTE(P) | &4a{k3TaEsT) v

A

Figure 13-3 Project description
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I 13.1.2 Host Controller Communication Setting

1. The default IP address of PORT1 is 192.168.188.100, the default IP address of PORT2 is 192.168.88.100 in Q1-1300-D.
PORT2 used in this example. In the Ethernet settings, click [Properties] = [Internet Protocol Version 4 (TCP/IPv4)] — to modify
the IP address of the host controller so that it is in the same network segment as the IP address of Q1-1300-D (the IP address
set here cannot be the same as the IP address of Q1-1300-D), and finally click [OK], as shown in Figure 13-4.

W

aikzinition d il Internet BB 4 (TCR/IPv4) i x
L]
=a s aE — >
= i CMAETEE, NELEREAERS P Al S0, SEEWE o]
1Pt EREEER @ Realtek USB FE Family Cortroller AEATEACEEESY 1P 28, o
| memm FRESATR 5
= S Q)
| s =] e O BREHS 1P 138(0) —+
- il - (@) EFIERS 1P RS 6'
- 100.0 Mbps W E¥Microsoft RSN L = - ]
# TBVMware Bridge Protocol 1P M 9 192168 . B8 . 30
E}... i . - .
BB & B Microsoft RAMTASETNNSE FRME): 255.255.255. 0 T
W B8 00S SHEe IS L >
HURRD: 3
Sa O . Microsoft 8 EERE ESERI o]
M 4 Mierssoft LLDP M-U3REniae EEEE DNS EHEmiLE o
= 2 . Internet SHIEE: 6 (TCP/IPvE) v D
B - B < > (@) A FER ONS B mitE): (%]
]
2 BN Y EER) W% DNS B
nEa: 303 0
L 4 DNS BSEAx
‘) TEREMIMELY Internet NI, RMEERUSSAENT B
FEFELEE SRR ENE,
=50 ) ClmsmeEann ey
=0 |
BE
| [5) = o=

Figure 13-4 Project description
2. Double-click [Device], as shown in Figure 13-5, and click [Scan Network].

# Untitled . project - CODESYS
e W WE T8 W8 O W IR B0 BN

HDed & - 3> ML R MA@ 1S (T8 Appleation [Deviee: PLCIE) - O OF , o 8|2 73 % 0 o M w "
i * 8 %| 3 oovice x
= ) unosy - -
(1) o @ (e w
= M nCis
= 1 Application I
W puEs RSN
B e e B 3
- @ urma B —_— * 2 ®
= & MorTusk ot s
&) nc e fiaceas ] ~|  [mooszs >
B LocaDevcs L= 1P-hddress:
‘B Sofedotien Ganeral Auds Pl iocalbast
nLoie Pare
nr
P
wisnm
e
Licensed Software Matrics
HRBE
s
-

Figure 13-5  Internet connection

3. As shown in Figure 13-6, select the scanned [HCQ1-1300D] and click [OK], and then the computer is connected to the
controller.

HERE X

ARk
= gy Gateway-1(334..) FYTT. = A
peqi-aw0 -

Lt b
10301.5064

16C7 0002

BERE:
3.5.14.10

BEECEN:
Zhejiang Hechuan

v

e ] w#o

Figure 13-6  Connection
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I 13.1.3 Project Editting

1. Right-click [Device] and select [Add Device]. Select [EtherCAT Master SoftMotion] on the pop-up screen, and click [Add
Device], then click [Close] after adding, as shown in Figure 13-7. At this time, the EtherCAT master station has been added.

B8 0pET
MCSVEABE...
SHERHTCSY...

N TEESET.
S({IF=E MW ([Device]

R

| @ mwiew

W

o PR ) 5 OEFRRW
| FETaFaFRe | HER  2BHER> -
1 . [ 23 it A
* @ iR
= Do
+ thn Cantus
= vk Ethercat
= wREH
[ etvercar Master 35 - Smavt Software Solutirs Gmbt 3.5.170  Ether
@- [ etrercat master sotston 35 - Smart Software SciutorsGmbH | 35170 Ethe

¢
A fERbtE (RTRaES ERER) D BTnss

# = Etherhiet/ TP

W EtherCAT Master SoftMation
REW: IS - Smart Software Solitions GebH
#H: =

so|dwex3 uonesiddy .

E 4

HER S ARE— TR ENn
Device

o o

FERBOTRE, SaL ESREPERE—T BN

[

Figure 13-7  EtherCAT master station adding
2. Right-click [EtherCAT_Master_SoftMotionm] and select [Add Device]. Select [LocalEtherCATDevice] in the pop-up screen,
and click [Add Device], and click [Close] after adding, as shown in Figure 13-8.

BE SRR pewice
= 3 unsieds _ |
= (@ Device (40Q1-1300-D) BERE
el em
= € Application
) suiEs || winsEE
(5] Pic_pRG (FRG)
- @ rmn | i
& EtherCAT Task Bt
= & mainTask |
PLC_PRG PLCiRE
3 LocalDevice |
‘3 _SofiMotion General Aws Pool PGS
ou (@ EtherCAT Master_SoftMoion] I % ;
LI L]
B R
X e
= »
@ B
BT
o) ST
(2} BIE..
WAER..
‘ SEaR..

@ mwas x

£ [LocaEtherCATDevee
i

@ AR OBARED O EiaE L)
ATLTEENTES [0 -
an -

+ [ Schreder Becyic - Drves
* (13 Shenzhen WELLAUTO Technology CO., LTD - Welluta-EtherCat-677Siavel0
* [ Yaskawa Bectr Corparation, Sgma7 Series
= [ Zrepang Hechuan Technology Co. Ltd. - MOFA Couplers
# econecn
O [Bhsercrne |
8 acceinet emercar orive (Co€) Softosen
@ affirity in REC mode SofeMotion v
€ 3
Flsaftie O RTsmEsRes) []Brinss

[]

£ Localfther CATDevice:
REW: Thefang Hechusn Techndogy Co.Lid.
AN Vu

g

Deice: LocaEtherCATDevwice

R AR AR T TR RN
EtherCAT_Master_SoftMation

® MEEECTHR. SRUESRETERE—TAFES)

o ©o
o T

Figure 13-8 LocalEtherCATDevice adding
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3. Right-click [EtherCAT_Master_SoftMotionm] and select [Add Device]. Select [HCFA Y7 Servo Driver] in the pop-up screen,
click [Add Devicel, and click [Close] after adding, as shown in Figure 13-9. If there is no [HCFA Y7 Servo Driver], please add the

corresponding XML.

3

£R oA serve prver 1
¥

@mMuaRE OBARED

O EFERW)

LEE St i i )
E=

# (13 Guangzhou Kass: Inteligent Technoiogy - Servo Drmves.

= DancFACo e
= @HoATRMR

W

HER  <2BMGR> ¥

# (I nOFA Co. At - HOFACE-DRIVER
(23 atach Industrial Equupment Systems Co. Lt - Servo Orives
# [0 tn elecronic - fim elecirinc Ether CAT Devices

Wi > 2 X 3 pevia
= 3 unoteds — || v
= ( pevice (40Q1-1300-0) Ll L
- Bl rcize oA
= © Application
W smez #HSER
[E) PLc_PrG PRG)
- @ el e
& EtherCaT Task B:
= & ManTask
&) pc_prc PLORE
2 LocaDevice
3 SoftMotion Genersl Axis Podl PR
Or |3 EtherCAT Master_SoftMoton (Etiy peees
ocalEt]
(@ LocaEtherCATDevice (L = %
B e
X e
=
B E=.
a0
D S
(7
BAEE..
oEaw..

Figure 13-9  Y7S servo adding

# (3 i 104Urk Master
<

DERBnE (RFFAETEREE) [ RFonEE

= S: HOAY7 Serve Dver
|EW: HCFACo L
BN iz

WA Revson=18500000001
TRS: HCFA 7 Serve Driver

¥ : EtherCAT Slave mported from Slave XML: HCFA_Y7
_Serve_Driver1.1.8.sm Device: HCFA Y7 Servo DriveriCFA Y7 Servo Driver

£

BERTENARE TR
EtherCAT_Master_SoftMotion

& EHBONFH STLAESRILBRS—TAERS)

sa|dwex3 uonediddy .

o ©6
[

4. Right-click [HCFA Y7 Servo Driver], select [Add SoftMotion CiA402 axis], as shown in Figure 13-10.

B > B X [ veice  |[Q ZmRAME
=3 unttied1 1T
=-(f Device (HcQ1-1300-D) L
T Blncied R RS
= ) Application
D EEEs Overview
[8 pLc_PrG (PRG) o
- mmE ==
8 EtherCAT Task EtherCATY/ORAS]
= & MainTask
&) pLc_PrG EtherCATIECTIS
2 LocalDevice
"3 SoftMotion General Axis Pool s
= | Ethercat_master_softMoton (EthercaT Mag s
Eﬂ LocalEtherCATDevice (LocalEtherCATDey
= wrs HCFA_Y7_Servo_Driver (HCFA Y7 Servo
H@ SM_Drive_GenericD5P402 (SM_Driv

[##  5M_Drive_GenericDsP402 "7 EtherCAT_Master_SoftMotion X
] R E 5 EtherCAT =
EtherCAT NICIZE
B A (MAC) FF-FF-FF-FF-FF-FF M O
EE (MAC) [o0-00-00-00-0000 | ..
F HR
O EMACERRIS OF 2=z =0
4 SyPRztEti | IR
R 4000 B vs
B 20 B %
[ BF&EOER
FSED 1 S

Figure 13-10  CiA402 axis adding
5. Double-click to open [SM_Drive_GenericDSP402], as shown in Figure 13-11. Enter into [8388608] in increments to in-
dicate that 8388608 pulses per motor revolution, and enter into [10] in units in application, indicating that the terminal load

moves 10 for per motor revolution.

PR SRR
MACHHH E=2 B
SCBOFAZIEN0Z  ethd
BCB9FAZIED03  ethl

| |scaorazasnns | ecatl

Figure 13-11

1S

DSP402 axis configuration
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6. Double-click [EtherCAT Master_SoftMotionm], as shown in Figure 13-12, and click [Browse]

L v 3 X [ Device | Q@ TEME |##  SM_Drive_GenericDsP402 /'@ EtherCAT_Master_SoftMotion X
= Unttiedi MIIw
= (@ Device (HCQ1-1300-D) i M BImEESME EtherCAT. ™
= B0 rci®Big [SheE e N
<€) Application 7T EtherCAT NICIZE
i) ez Overview B A (MAC) FFFF-FF-FF-FF-FF ] i Omns
[8 pLc_rra (PrE) = B (MAC) 00-00-00-00-00-00 . Z
=@ g%eﬁ = R
EtherCAT_Task
© EtherCATH/ORAA O HMACiiFRER ® AR
= §# MainTask .
&) pLc_PrG EtherCATIECTIS 4 S ARt | >
2 LocalDevice - k)
"3 SoftMotion General Axis Pool s Fltg 4000 B s o
= | Ethercat_master_softMoton (EthercaT Mag R 2t 20 B % o
m LocalEtherCATDevice (LocalEtherCATDey CESEOEN 9_"_
= wrs HCFA_Y7_Servo_Driver (HCFA Y7 Servo . — FEEO 1 s 6
WP SM_Drive_GenericDSP402 (SM_Dri o =]
m
X
Q
3
o
D
(%2}

Figure 13-12  EtherCAT NIC setting
7. In the pop-up screen, select the MAC address in [ecat1], and click [OK], as shown in Figure 13-13.

IR ERRR

MACHSHE EZ b=
8CB9FAZ36002  ethd
SC89FAZI6D03  ethl

| |acaorAzaED04 | ecatt

T

Figure 13-13  Network adapter selection
8. In the menu bar, right-click [PLC_PRG] in MainTask, and select [Delete], as shown in Figure 13-14.

- @ EmE
& EtherCAT Task :

" LocalDevice & B

2 SoftMotion General 35l
=[] EtherCAT Master_s %

(@ LocaEthercatn| X HHi&

= -=rs HCFA_Y7_Servg B

HgP 5M_Drive_

EITRE

Figure 13-14  Delete POU of the Main Task
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9. Put [PLC_PRG] at @ to [EtherCAT Task] at @ , as shown in Figure 13-15.

=3 Untitled1 -

=[] Device (HCQ1-1300D)
=80 rciBig
Clapphcation] |
D e
[E] PLc_PRG (PRG)
- & ismE
¥ o
@ rcrre
-8 MainTask
-3 LocaDevice
‘3 SoftMotion General Axis Pool
=[] EtherCAT_Master_SoftMotion (EtherCAT Mag
[ LocalEtherCATDevice (LocalEtherCATDey
= s HCFA_Y7_Servo_Driver (HCFA Y7 Servo
Mg SM_Drive_GenericDSP402 (SM_Driy

W

so|dwex3 uonesiddy .

Figure 13-15  Adding EtherCAT POU
10. Double-click to open [PLC_PRG], edit the test code as shown in the figure, and click [Compile- Code Generation], as
shown in Figure 13-16.

X &8 W8 IS8 &= In =0 mm

e &~ @ ls e M1 R 5 | Appication Device: ALCEM] - 08 O » w X (373 %3 3 F [® (M w |2
Ead

B | o & 54 Dive a T_Master_SoftMotion [5) mcPrG x

= (3 uneteds - . PROGRAM FLC_FRG
= (i Device (1cQ1-1300-0) 2 VAR
B_s_on : BOOL:
= B rcilR —_—

4 B Movehdd : BOOL:

5| FB_MC_Power : MC_Power:
FB_MC_MoveAdditive : MC_MoveAdditive:
END_VAR

B 1]  rB_mc_Powex(
Axisi= SM_Drive GenericDSP402,
Enable:= TRUE,

bRegulatorOn
bDriveStart:
C Stazus=> ,
= () EtherCAT Master_Softotion (EtherCAT Mag bRegulatorRealState=> ,
{8 LocaEtherCATDevCe (LocaEther CATD®Y bDriveStartRealState=> ,
= we WOFA_Y7_Servo_Driver (HCFA Y7 Servol 9 Busy=> ,
WP M Drive_GenerkDSP402 (SM_Dri| . KESeknD 4

ExrorID=> );:
FB_MC_MoveRdditive(
Axis:=SM_Drive GenericDSP402 ,

Veleeiey:=10 ,
Acceleration:=l
Deceleration:=100 , |
Jerk:= ,

Done=> ,

Busy=> ,
Commandaborted=> ,
Error=> ,

EcrroriD=> );

Figure 13-16 Test code
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I 13.1.4 Controller Login

1. After compiling, click [Online-Login], as shown in Figure 13-17.

‘® Untitled1.project* - CODESYS.
Xt &8 N8 I8 &F o | & I8 =0 &%

ErrorID=> ):

FR M~ MeawalAdsedes

IS E & o~ s i]% e Alt+F8 B | Application [Dey
g il Ctrl+F8
.&i | Q!!E ML SM_Drive_GenericDSP Z
= (3 Unbtiedt L&*
= (i Device (HCQ1-1300-0) f"* 'EV .
= Bl PciBiE FRBRELEIO% o
= © Application #ETE. = >
i e M MC_MoveAdditiv o]
[8) Pic_prG PrRG) -, e}
- @ ame T o
= 3 EtherCAT Task *E QO
&) pc_prG es BenericDSP402, [= %
& ManTask k o
% Loevie Toetmst » pon . ]
on
'3 Softhotion General Axis Pool El Assign Server Applications on Download [ T
= (I EthercaT_Master_Softotion (EYECAT 7 BRegulatorRealState=> , @
() LocaEthercATDevice (LocalEtherCATDe 8 bDriveStartRealState=> , 3
= = HCFA_Y7_Servo_Driver (HCFA Y7 Servo 9 Busy=> , ko]
B 5M_Drive_GenencDSP402 (SM _Dri 1 g o
(%2}

Figure 13-17 Controller login
2. A window will pop up, as shown in Figure 13-18, click [Yes], and the PLC program will be overwritten with the latest
code.

CODESYS x
5.5 SRR RopicatonTE 4 APLC A IS st A TRAISIHEE,
B e e TS T
W L THBND BT

) EEERE

Figure 13-18 Download window

| 1315 TestRun

1. After the login completed, click [Start] to run the PLC, as shown in Figure 13-19.

® Untitled1.project* - CODESYS
X4 W8 WE IE &F X & IR =0 "

N @@ o b BB X AR R YNNG i [T # | Application Device: PLCEM - 0 H[F] w % [(3 53 02 3 (o M w2
. B (F5 =
R - 3 x (@ Device Q@ LW (8@ M Drive_GenencDSP402 @ ster_SoftMoton (5] PLC_PRG X
= [ Unbtied = Device.Apphcation.PLC_PRG
=G - .
1 Device 2128 (H0Q1-13000) L L & ol L0 2]
= B0 nci®g # 5.5_on L]
= ) Apphication [81}] # B_Moveadd BOCL
W suEs & @ FB_MC_Power MC_Power
[B) pc_pre pra) # @ FB_MC_MoveAdditive MC_MaveAdditive
- @ Enme | =
= G EtherCAT Task B  1|® FB_MC Power(
&) pc_rrc 2 Axis:= SM_Drive_GenericDSP402,
S MarTosk EnableEE:~ TR0
o 4 bRegulatoron(iEl: -5_s_on[iNEH .
5% LocsDevce : bDriveStar:GEEEE:~5_s_onENEE .
5 '3 SoftMotion General Axis Pool p ) R
= A F) etherCAT Master_SoftMotion (EtherCAT Master SoftMo - bRegulatorRealState=> ,
A § LocaEtherCATDevice (LocalEtherCATDevice) bDriveStartRealState=> ,
= A= HCFA_Y7_Servo_Driver (HCFA Y7 Servo Driver) 9 Busy=> ,
ARG M Drive_GenencDsP402 (M_Drive_Genericd| 3 EEPODY 4
ErrorID=> ):

12( @ FB_MC MoveRdditive(
Axis:=SM_Drive GenericDSP402 ,
Execuce[EE:= B MoveAddENEE,
Distancel” @ |:=i0 ,
Velociey 9 =10,
Acceleration ® =100 ,
Deceleratton @ J:=100 , |
5 Jerk:= ,

2 Done=>

Figure 13-19 Start PLC
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2. In the case of safety, please left-click the position @, and after TRUE appears, select [Write all values of ‘Device.Appli-
cation’] as shown in Figure 13-20, and the servo smotor will be enabled.

“® Untitled1 project* - CODESYS. N o x
X4 mE U= IR ®F T & IR B0 = \ g1
@ @IS o BEX ARSI N AN |E 4 T | Apphcation Deviee: PLCBE] - X W, g R |[ETz==3F o M| = |2

BE v & x (@ pevice O =emi (@ EthercaT_Master_Softvotion [E] PLCPRG X %9 SM Drive GenercDSP402 »

= 3 tnoteds 8d]  Device Application PLC_PRG

= 7 (@ Deves B t1cQ1-13000) P 2w & o= s e Z
= Sl nczd P 00 | e o [
= O Asphcation =71 # B_Moverdd 500L E;g ;;‘
i ez T e Re e s
1B cesa e T & FB_MC_MoveAdditve MC_MoveAdditive o =
- @ ErmE X Be 4 .
= 5§ EtherCAT Task g 1 FB_MC_Fower ( i e " >
&) pc_pe ! Axis:= SM_Drive_GenericDSP402, - Ee)
5 ManTask EnablefENE:= TRUE S v
O% G 4 bRegulateron EEE:=5_s_cn BENCENEVEN -2
bDrivestar: EEE: -3 = o NENCEGETEN - =
"8 softMoton General Axs Pool % Statuss 4 = > e
= 5 ({) EtherCAT_Master_SoftMotion (EtherCAT Master SoftMot " bRegulatorRealState=> , Q
5 8 LocakthercaToevice {LocaktherCATDevice) EDrivestartRealState=> |, § (=
= 5w HCFA_Y7_Servo_Driver (HCFA Y7 Servo Driver) < Busy=> , (o]
8gP SM_Drive_GenencDSPA02 (SM_Drive_GeneriD)| 19 Erzor=> , >S5
1 ErrorIb=> );
& 12|@ FB_MC MoveAdditive( m
Axis:=SM_Drive GenericDSP402 , b
ExecuteFNEE: = 5_MoverddFNEE. F ] Q
Distance M0 =10 , E )\ Device.Application I EE 3
Velocity 0|
Receleracion] 100 ] , 8 Device Application S E o
Deceleration 100 | . Y Device Application' 89l (?
iy o5 3 n
= i [110% [&@v
wm1 -2 x

}m 2] = E #E2E et []

Figure 13-20 Servo motor enabled
3. In the same way, as shown in Figure 13-21, after operating the B_Moveadd variable, the motor rotates forward one rev-
olution. So far, the test run of the servo motor is completed.

® Untitled1.project* - CODESYS
X4 W8 WE IR @MEF mE B IR =0 um

BEFE & > f RBX MGAS A 9% G- T @ Application Deviee:PICER] - R » @ N|[E=32 5 (o M| w2
(3 > 8 X | ([ vewce |Q BeMIE | [ EhercAT Master SoftMoton [E] PLC_PRG x & SM Drive_GenencDSP402
= _j Unttied! ad Device Application.PLC_PRG
= B Dewce [EHN (HCQL-13000) =i wm & wE ey E)
- Bl rcizeg # 850 BOOL
= © Appication [&fT] # B_Moveadd BOOL o,-
i meEs % # FB_MC_Power MC_Power I
|E] PLC_PRG (PRG) & % FB_MC_MoveAdditve MC_MoveAdditve
- & asmE ] — -
= 8 EtherCAT Task 2 1|® FB_MC_Power(
&) pLe_re 2 Axis:= SM_Drive_GenericDSP402,
5 ManTask 3 EnablefENEN:= TRUE
oY% L i bRegulatoronNENEN y
6% m bDrivestarcENEN:=5_s_onNENE .
3 SoftMotion General Axis Pool i i
= (] EtherCAT_Master_SoftMotion (EtherCAT Master SoftMot 5 bRegulatorRealState=s , »
@) LocaEtherCATDevice (LocalEtherCATDevice) e bDriveStartRealState=> ,
= G HCFA Y7 Servo_Driver (HCFA Y7 Servo Driver) § Busy=> , .
HgP M _Drive_GenerkDSP402 (SM_Drive_GeneriD) 1 Error=s .
11 ExrorlD=> );
5 12|® FB_MC MoveAdditive(
13 Axis:=SM_Drive GenericDSP402 ,
14 ExecutefNEE: = 5_Moverdd NSRRI |
15 Distance 0 Ji=10 , |2 -
1¢ Velocity{ 10 —
Acceleration o S Device Application B A E
Deceleracion] 100 J:=100 38! Device Application STEE
Jerk:= , T Device Application SF&E
2 Done=> ,
a Panmams | B »
=

Figure 13-21 Test run
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13.2 Application Examples with Omron PLC NJ-501-1300

I 13.2.1 Connect to Omron PLC

1. PLC connection includes USB connection and network connection. When it is USB connection, select "USB direct con-
nection" = Connect.

W

(8 sysmac Studio [al= =

# FRTEN)
@ 1T IHE(0)
& BA@..

4 EmEhat

HE
@ Ethemet-HubisE

HEI(L) ——
=L v SRR

RSP,
B SRS,

sa|dwex3 uonediddy .

Figure 13-22 USB connection
2. When connected to the network (EtherCAT network port): Set the computer IP address to the same network segment as
in the PLC: Computer-Local Connection — Properties — Internet Protocol Version 4 (TCP/Ipv4) Properties — Use the following
IP address, as shown in the figure below : The default is 192.168.250.X (X is a value from 2 to 255, and the factory default ad-
dress of Omron CPU is 192.168.250.1).

Internet HHYARZ 4 (TCP/IPv) BiE ? | 2|
i
e R

0 SEhEE IP Ak @
© ERTEAY IF Mt s):

IF k) 192 165 .250 . 10
TR 0 255 255 255 . 0
ERNRIE @)

BziEE INs BRESEHht (5
@ fERTEA IFS ARSS L E):

B vs BRE 6
&R I BEE W
CIBEHRTRE ©

Figure 13-23 Network setting
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3. Open the Sysmac studio, select "Connect to Device" — "Connection Type", select "Ethernet-Hub Connection” — "Con-
nection Settings" and enter the IP address: 192.168.250.1 — Finally click "Connect” to enter the PLC programming screen.

W

sa|dwex3 uonediddy .

Figure 13-24 PLC connection

I 13.2.2 Adding HCFA Servo Drive

1. Add the HCFA Y7 EtherCAT servo drive XML file: Click "Configuration and Settings" — double-click "EtherCAT" — right
click and select "Master Device" — display the ESI library and open "this folder" — copy the XML file of HCFA Y7 EtherCAT to
this the folder. Restart Sysmac Studio to make the XML effective.

Notes: The XML file of HCFA Y7 series will be continuously updated without your notice.
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Figure 13-25 Y7 xml file installation
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I 13.2.3 EtherCAT Parameter Setting

1. Add Y7 slave station (PLC must be online): At this time, both Pn787.0 and Pn787.1 in the parameters need to be set to
1; After reconnecting the PLC, expand "Configuration and Settings" — double-click "EtherCAT" — Right-click to select "Master
Device" = Compare and merge with the physical network configuration — Find the error message "Node address out of range"
— Click "Display dialog box for writing slave device node address" — " Slave device node address writing"pop up — Write node
address "1" = Click "Write" = Then disconnect power supply from the Y7 drive = Restart the Y7 drive and the node address
writing complete successfully.

Pr786 SiteAddressAlias - 0
0 OvertravelSwitch = 1
1 HostSetTypes = 1
2 DDRMotor Function - 0
3 pRssdn(iEmEE) - 0

B ¥7E8S_20020112007)_NIS01_1300ver1 15 _ok {1axis) - new_Controller_0 - Sysmac Studio (32bit)

B PrERERENLEATT - O X

EEMERESE TR NIRE,
RS AIEE T A EFHEIE T R,

[ MRS | HEIZEE
@ | 0: HCFA ¥7 Servo Driver Rev:0x00000001

BRSMIEET R HEIEEE =1k
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B MEET SIS AT

HEiE REE MEREMESEE

= “iiﬁ%

D s3] HCFA Y7 Servo Driver Rev:0x00000...

W

H oMigER SR amt,
LRINGTESERETIEE NS E USRS, BREEHAR, WTHTER, REMHEHRNA,

sa|dwex3 uonediddy .

B MSET SIS AT X

TR S AT,

Figure 13-26 Y7 scanning
2. Operate as the previous steps, and add Y7 slave station (PLC must be online), and reconnect the PLC, expand "Configu-
ration and Settings" — Double-click "EtherCAT" — Right-click to select "Master Device" — compare and merge with the physical
network configuration — After discovering the Y7 slave station, click "Apply Physical Network Configuration (A)" — Click "Apply".

T Sysmac Studio... [REE| WERSRE | RIEE
| B +iaE o |TEE =

..”| HCFA Y7 Servo Driver Rev] ‘ | B [1:HCFAY7Se.| -

B nmnERsns

RS RERISysmac Studio HRRESREE?
7

2

RN R E GRS ENER ST,

Figure 13-27 Y7 servo drive adding
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3. You can also modify Pn790.2=1 through the host controller, and then modify Pn786 to write the node address of the
servo:

o BERESERE - 0
1 EoiRREREET R - 0
T RETF = Z
€ +muminx .
_ {EEE: 01 >
0 s (EEE) = 2 0 S
0: {4 =2
1 MRS (E ) = 1: fafR- o
]
bl FRETE R (FEMTTE ) - n =+
3 Power0ffSaveSwitch = 0 o
>
Pn782 SyncLostWindow - 0 m
X
Pn785 10F1 Sync Error Counter Limit - 9 g
5=
@
"

o SiteAddressAlias

{EEE: 0-255
dimigE: 0

Figure 13-28 Modify the server node address by the host controller
4. Add motion axis (PLC needs to be offline): Main menu "Controller" = Offline — Expand "Motion Control Settings" — Axis
Settings = Add "Motion Control Axis".

Figure 13-29 Motion control axis adding
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5. Set motion control axis parameters
1) Servo axis adding:

Set the axis type to servo axis in the axis setting, and "Output device 1" is configured as Y7 servo drive, as shown in the fig-

ure below:

W

ICFA Y7 Servo Driver(EDOT) +
-

sa|dwex3 uonediddy .

Figure 13-30 Servo axis adding
2) Set PDO parameters:

Enable DC synchronization and select the appropriate PDO mapping parameter group: EtherCAT — Node address/network
setting — Y7 slave station EO01 — distributed clock is valid, select "Enable (DC-Synchron)" — Edit PDO mapping settings, and
select the appropriate PDO mapping group (Note that only the first group of Rx/Tx PDOs can be edited, other groups cannot)
— Select the appropriate Rx/Tx PDO parameters, and click "OK" to exit

Figure 13-31 PDO parameter configuration
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3) Mapping motion control axis PDO parameters

Y7 servo drive must manually configure PDO parameters, double-click MC_Axis000 (0), enter into the axis basic setting —
Click detailed settings — Set related parameters about output (controller to device), input (controller to device), digital input,

shown as follows.

> HRE
w E2RE

THESEHR
RS
* 1. Controlword
* 3.Target position
5. Target velocity
7. Target torque
9. Max profile Velocity
11. Modes of operation
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function

oftware Switch of Encoder's Inptt [ <5551 EE

SRR

3. Position actual value
4. Velocity actual value
. Torque actual value
. Modes of operation display
. Touch probe status
. Touch probe pos1 pos value
. Touch probe pos2 pos value
3. Error code
tatus of Encoders Input Slave:
46. Reference Position for csp
E =2 N

BitigE2

g

v RS
BEEAE

+ BAREIEEE
BN
28. Positive limit switch
Negative limit switch
Immediate Stop Input
Encoder Phase Z Detection
33. Home switch
37. External Latch Input 1
External Latch Input 2
A MCI?JE"EQJ EHEHEMIERN EAWER,
ﬂzﬁu EBASHI R,

n..ul HCFA YT Servo Driver(E00T) v

<FHE> v
<EHRS v

521 HCFA Y7 Servo Driver(E00T) v |

60FDh-00.1(1st TxPdo mapping_Digital inputs_60FD_00) v
<FHBEL>
60FDh-00.12(Tst TxPdo mapping_Digital inputs_60FD_00)

W

sa|dwex3 uonediddy .

Figure 13-32 Mapping motion axis PDO parameters

Notes: Due to the limitation of Omron background configuration, all Y7 servo axis settings need to be manually configured.
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4) Unit conversion settings:
MC_Axis000 (0) — Unit conversion setting — Set appropriate parameters, shown as follows:

The travelling distance per motor revolution: Currently HCFA generally uses a 23bit resolution encoder, which should be set
to 8388608.

W

Per Motor revolution command: Can be set according to the demand. Per motor revolution command=8388608 means
10000 PLC pulses command, the motor rotate one revolution, that is, when the command is constant at 500000, the corre-
sponding motor speed is 3000rpm.

Ly
m
S HH

¥ Hi5T
SRR O Kt @ BX @K @Mk @E
v (TSI
el RGeS B )
O FEEmE

FaplE R TR Hojrev —- (2)
BIRELTE

sa|dwex3 uonediddy .

ok EIUDINT] |

OIS TR LT ERaIRAl | s (il

4 [pulse] =

© EEEE

Figure 13-33 Unit conversion settings

5) Operation settings:

According to the actual setting, the maximum acceleration and deceleration is 0: Means the maximum acceleration and
deceleration, and the torque is 0: Means no warning. If there is no special requirement, use the default value.

v e IR
500000 520
[ Biih/s
500000 30
[ Biieh/sn2

e I v

FEHSERE) ] ms
FUSEE 10 ]

Figure 13-34 Operation setting
6) Limit setting:

Set the parameters according to the actual use.

Notes: The limit becomes valid when the homing return completed.
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Figure 13-35 Limit settiing
7) Homing return setting

This homing is customized by Omron, and has nothing to do with the built-in homing method of the servo driver. However,
when using the servo, the relevant parameters (positive and negative limit, origin switch, etc.) must be set. The external signal
can be directly connected to the servo driver, and it is not necessary to connect to the PLC. But the relevant parameters of Om-
ron homing method must be set according to the following. After setting the homing speed, origin offset, use MC_home in PLC

sa|dwex3 uonediddy .

programming to return to the origin.

Note: The origin proximity signal in Omron is the origin switch signal in HCFA Y7 servo drive.

i v PN T STl = kv L s |
AREEAAR R FE e | v |

REEHES TR

Figure 13-36 Homing return setting
Set the homing return as belows:

Table 13-1 Combination of the servo and host controller

NJ series software description Corresponding function Terminal configuration
Origin proximity signal Origin switch SI0 (PIN40)
Positive limit input P-OT SI2 (PIN42)
Negative limit input N-OT SI3 (PIN43)

According to the actual mechanical situation, select the homing method of the upper controller, and set the homing speed,

acceleration, and origin offset

Notes: Homing introduction

Function block: MC_Home and MC_HomeWithParameter:
1. The parameters of MC_Home can be set as above; MC_HomeWithParameter Parameters are set at the function block.

2. There is no difference between the two homing functions, both including 10 homing modes.

402



MC_Home MC_HomeWithParameter
fRE SN E A E Ak,

: fHE AR, T E S5 OFF
: FRENMHTEEL, T )5 A A ON

: FRENILJE S OFF

: R5E IR JE AN ON

+ fiE A RS\ OFF

: TRAE MR, TR A B RCEE B
SRVE 13 TUN

+ TRAECNIUTEELE . R (A]

s FRE RN AU Rl A
+ JR T

Figure 13-37 Homing introduction
Origin proximity input OFF: Start to find the origin signal after meeting the falling edge of the origin proximity switch.
Origin proximity input ON: Start to find the origin signal when meeting the rising edge of the origin proximity switch.
Nearby avoidance/ proximity reverse: When the homing return starts, the origin approach signal is ON, and it will run in re-

verse immediately after meeting the falling edge of the origin proximity signal;

Origin input mask/shielding distance: After the upper controller receives the origin signal (such as the edge change of the
origin approach signal), if within the set distance, the origin signal is shielded, and then the origin signal is received after the
distance;

Hold time/contact time: After the upper controller receives the origin signal (such as the edge change of the origin ap-
proach signal), it shields the origin signal within the set time, and starts to receive the origin signal after this period of time;

Zero position preset/origin preset: that is, the current position is taken as the origin, the motor does not move, and the
host controller writes the origin offset into the position command/position feedback in the host controller.

Note: All homing methods ultimately find the origin signal at low speed. If there is a high-speed running segment, the ori-
gin signal is shielded during the deceleration process from high speed to low speed.

I 13.2.4 Sync Cycle Setting

Double-click "Task Setting" to enter the setting — Select the appropriate cycle, there are 4 choices: 500 microseconds, 1
millisecond (by default), 2 milliseconds, and 4 milliseconds, and set some other parameters (if necessary), it is recommended
not to lower than Tms, the cycle time > the number of slave stations X0.Tms.

2 ‘u u

ol
" L
v

s AT |

R s Primary Task 1 ~ | N N
5

¥

i)

Figure 13-38  Sync cycle setting
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| 13.25 TestRun

1. Write PLC program (take graphic diagram as an example)

Programming — POUs — Program — Program0 — Double-click Section0 (if this part not displayed, select to insert the lad-

der diagram in Program0) to enter the programming screen.

W

Note: In order to make the running effectively, enabled command (MC_Power), motion command (such as jog command
MC_Movelog, absolute position command MC_MoveAbsolute, relative position command MC_MoveRelation, axis stop com-
mand MC_Stop, axis return command MC_Home) are necessary. For the specific usage of the command application, press F1
to check the help.

BOOL
BOOL
LREAL
MC_Power

MC Movelog
[] MC_Power1 =
MC_Power L
MC_Axis000—] Axis —— Ais|—MC_Axis000

H t Enable

sa|dwex3 uonediddy .

ErroriD—

1 Movelog1

MC_Movelog
MC_AasO00— Adis  ——
ml
*{ I
r
Commay
Vel— Velacity Error|
8388508— Acceleration EmoriD|— A 2F
8388608— Deceleration
2 MC_Reset_1
MC_Reset
MC_Axis000—] Axis Aotis | MC_Axis000
m2
H F Exacute D i i
" us

Figure 13-39 Program example
2. Project compiling(offline)

In Main menu, Project (P) = Recompile Controller (R).

TIEP)  SMEC S TR EOW). HEH

) EE REN AN
1 ' B @ a B
= REIAERRS) ShifteF7
SEHEE)  Fo
EREEHER

PRI
)

8338608 Acceleration ErmoriD|— A =

388608 Deceleration

C_Reset 1 ‘

TIC Feset
£00—{ A ———— sl NIC_Axiz000

Figure 13-40 Programming compiling
3. Download project to PLC

In Main menu, Controller (C) = Online — Transferring (A) — Transfer to Controller (T). If there is an error, there will be a red
alarm dot in the sysmac Studio. Some alarms can be cleared through the built-in function of the software: In main menu, Tools (T)
— Troubleshooting (T) = click "Reset all" in the pop-up screen
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Figure 13-42 Troubleshooting
4. Data monitoring

You can monitor the PDO parameters related to the servo slave station in "Configuration and Settings" - "I/O Mapping". You
can monitor the DI, DO, and various states of the servo slave station in the main menu — controller — "MC inspection table".

SIFHF) WRRE) MEY) EAL TEP) mRWEC  ms) TR BOW  MSnH)
1

[
v B EheiCATRAES

15t TePrdo mapi
15t TxPdo mapping
15t TePrdo mapping

Ul
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Figure 13-43 Data monitoring
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5. Project exporting

When the edited Omron PLC project needs to be used on other computers, the project needs to be exported (means to
"save as").

Method: Programming — File (F) = Export (E), select the file name, save type, save location to "Save as".

SEAE()
2202)(C) Siivif %
HRIF(S) Crl+S
BESA)... « v 1 L BNid-: ] v O EEiEmE P
BFIFTETE.(N)
SFAM.. =
S (). ah- B 0
AREELEEHM) A
HEEE(G).. * mﬁ@
FTEQ(P)... ctri+pP
B =E #
78 *
e *
EBR g
9 frafE s
B * = i
YTfRREXCARE
X6MG130A-28 » . X
S XML © = v
SEEE(N): VIR, 1129-1(Y7) NJS01_1300vert.15 ok "
H(T): Sysmac Studio V1.08ERM LI (*.smc2) v
~ BEE 0

Figure 13-44 Project exporting
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13.3 Application Examples with Beckhoff PLC_CX2020

I 13.3.1 Create a connection

1. Put the Y7 description file in the TwinCAT3 root directory: C:\TwinCAT\3.1\Config\lo\EtherCAT, right-click the TwinCAT3 to
select System — Config to switch the TwinCAT3 state to ensure that the description file is updated successfully.

W

7 || = | EtherCAT ) .
M #FE =E o >
f Lj o ELERI g - -
: ' g
EEErG = EI SRR | i =
EEE = 8
— o
€ « 4 || > HAB > OS(C) > TwinCAT » = g
~ = - =
QEFEBAI A =6 >
= Beckhoff AXSiocx 5
a5 RES o
& OneDrive Beckhoff AT2x00cxml| -c
Beckhoff ATH2woccxml =3
L Beckhoff AX2ooxml g
FERE: ] Beckhoff AXSwocxml
[ Beckhoff BKxoocxml
=BE Beckhoff CUxoowxm!
9w sxu:z (Xu_uxmll a8
A T v Beckhoff EJ100cxml XML i e

88 MRS [E=

@ About TWinCAT...

[ TwinCAT XAE (v 2017)
Tools

4 Realt
Router »

ime Settings

Figure 13-45 Saving description file
2. New TwinCAT3 solution

After completing the connection between PC (or Beckhoff controller IPC) and Y7 servo drive, click the TwinCAT3 to select
TwinCAT XAE. After opening the TwinCAT3 software, select File = New — Project, select the TwinCAT Project under the Tem-
plate on the left in the pop-up dialog box New Project, set the solution name and storage path, and click OK to complete the
creation.

@ About TwinCAT...

|: B8l TwinCAT XAE (VS 2017)

Tools ’

Router 4

E_ System 4 I

‘ 42 Realtime Settings...
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) Start Page - Microsoft Visual Studio
File | Edit View Project Debug TwinCAT TwinSAFE PLC Team Tools Test Scope Anah

| New r 13 Project.. Cirl+hiftsN_|

Open 4 File... crl+N
@ Start Page Project From Existing Code..

Close

Recent

W

- .
New Project
b Visual F# “ Sort by: [Default -
SQL Server
b Azure Data Lake

[EE] [searchcri+p) rx

E TwinCAT XAE Proje... TWinCAT Projects  1YP& TwinCAT Projects

TwinCAT XAE System Manager

L]
b Azure Stream Analytics Configuration g
b Other Project Types iR =
b TwinCAT Measuremen 8
TwinCAT PLC t
TwinCAT Projects g
A - WRTTRETR m
Not finding what you are looking for? 1hERE Q
Open Visual Studio Installer 3
el
Name: [TwincaT Project: o
Location: |C:\Users\chrissy\Documents\Visual Studio 2017\Projects - Browse... »
Solution name: TwinCAT Projectl [¥] Create directory for solution

E Add to Source Control

Figure 13-46 New project

3. Servo drive scanning
Scan 10 after switching TwinCAT3 to configuration mode.

"l TwincAT Project2 - TcXaeshel
FEH(F)  ER(E) I WEP)  EM(E) WD)  TwinCAT  TwinSAFE PLC  EMAMM) Scope TR(T) BOMW) WAIH)
B-3-2 o = & = | Release - TwinCAT RT (x64) - b PR - -~

Build 402411 {Loaded - = i B ' L@@ | TwincaTProjectz - <Local =

WIS . -0 ox
@E-o-8|s=
3 e

2] BEARTTR TwinCAT Project2”(1 4EE)
a ol TwinCAT Project2
b @l sYsTEm
& moTion

app 0 FBLONEIE(W)... ins
D EORAEG).. Shift+AltsA

Add New Folder...

L EEW) | O ERM) | Clear

WeATTRAREES [EUR P ]

Figure 13-47 Servo screen scanning
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A dialog box pops up: Not all types of devices can be found automatically, click "OK"

Microsoft Visual Studio X

HINT: Not all types of devices can be found automatically

[ 2= || ==

EtherCAT bus found, click "OK"

1 new 1O devices found >
[ADevice 2 [EtherCAT]  (EIAP [Reatek PCle GBE Famiy Contiober]] ; [ox
Cancel
Select All
Unselect All

Scan for boxes? Click “Yes”.

Microsoft Visual Studio

o Scan for boxes

When the motion control device is scanned, the system will ask whether to associate the scanned axis with the NC config-
uration, click "OK" to complete the mapping.

EtherCAT drive(s) added h 4

Append linked axis to: (®) NC - Configuration
(O CNC - Configuration

Click "Yes" to activate the Freerun debugging mode. In the debugging mode, the user can test the IO without a program.

Microsoft Visual Studio

o Activate Free Run

Z2m &(N)
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After completing the above steps, you can see that the Y7 servo drive has been successfully scanned in menu "1/0" = "De-

vices'".

RERT SEETIR SRR v ix

PRS2 P -
b @ SYSTEM - Z
b [ MOTION
b [0 PLC
[ saFeTY
E C++
& anaLYTICS

4 [Fyo

b =F Device 1 (EtherCAT)

b ~®F Device 3 (USB)

b F Device 5 (NOV-DP-RAM)
4 =¥ Device 7 (EtherCAT)

*% Image

*® |mage-Info

2 SyncUnits

sa|dwex3 uonediddy .

Inputs
W Outputs
& InfoData
@ Drive 4 (HCFA Y7 Servo Driver)
b 1st TxPdo mapping
4 [ 1st RxPdo mapping
% Control Word
- Modes of operation
%~ Target position
%~ Touch Probe Function
b [ WcState
b [ InfoData
4 §' Mappings
@’ NC-Task 1 SAF - Device 7 (EtherCAT) 1
'_,'3! test1 Instance - Device 7 (EtherCAT) 1
@’ NC-Task 1 SAF - Device 7 (EtherCAT) Info
4% NC-Task 1 SAF - test1 Instance -

[ 4

Figure 13-48 Scanning completed

I 13.3.2 EtherCAT Parameter Setting

1. Change the servo drive to work in DC mode If the default is DC and no modification is required

iv| o " .
@ii-lo-o ""E General EtherCAT DC  ProcessData Ple  Startup CoE -Online Online

BRER =R ETEER(Clrl+) P
b @l SYSTEM - Operation Mode: I DC-Synchron v ]
b k= MOTION
> [l ric Advanced Settings...
|| sAFETY
[t c++
& anaLYTICS
< @yo
4 ¥ Devices
b = Device 1 (EtherCAT)
b ~F Device 3 (USB)
»
“

% Device 5 (NOV-DP-RAM)
= Device 7 (EtherCAT)
+a
%% Image
8 |mage-Info

> 2 syncUnits
3 Inputs
» @ Outputs
b @ InfoData
4 @ Drive 4 (HCFA Y7 Servo Driver)
3 15t TxPdo mapping
4 T 15t RePdo mapping Name Online Type Size  »Addr.. In/Out User.. Linkedto
= Control Word “# Error Code 2483 UINT 20 710 Input 0
- Modes of operation # StatusWord X 3608 UINT 20 730  Input 0 nStatel, nState2
% Target position # Position actual ... X 169831800 DINT 40 750  Input © nDatalnt . In. Inputs . ...
% Touch Probe Function # Modes of oper... X 0 SINT 1.0 790  Input 0 nState5. In. Inputs . D...
b @ WeState # Touch probes.. X 0 UINT 20 800  Input 0 nState5, nState6
b & InfoData #I Touch probe p... X 0 DINT 40 820  Input © nDataln2 . In. Inputs . ..
4§’ Mappings # Following erro... X 0 DINT 40 86.0 Input 0 nDatalnT . 1In . Inputs . ...
') NC-Task 1 SAF - Device 7 (EtherCAT) 1 #I Digital inputs 0 UDINT 40 90.0 Input 0
72 test! Instance - Device 7 (EtherCAT) 1 # WeState X 0 BIT 0.1 15223 Input  © nStated, nState4

m’) NC-Task 1 SAF - Device 7 (EtherCAT) Info
TH% NC-Task 1 SAF - test1 Instance

it FIAREEE

Figure13-49 Operation mode changing
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2. Select the desired PDO mapping

Click the scanned Y7 servo drive, and find "Process Data" in the setting.

QE-|o-a|F E General EtherCAT DC  ProcessData Plc  Startup CoE-Online Online -
BRRRTS! EIER(Ctrl+) o
2 s testi"1 AE) Sync Manager: PDO List:
4 gl test1 SM Size Type Flags Index  Size  Name Flags M su Q
b @l svsTem 0 128  Mbx.. 0x1A00 23.0  1st TxPdo mapping 3 0
> [z MoTIoN 1128 Mbxin 0x1A01 29.0  2nd TxPdo mapping F 0 z
> @ ec 0x1A02 250  3rd TxPdo mapping F 0
&) sareTy 3 23 Inputs 0x1A03 250  4th TxPdo mapping E 0
Cre 0x1A04 330  5thTxPdo mapping F 0
_ ANALYTICS 0x1600 9.0 1st RxPdo mapping 2 o
“ Aﬁ"gne\/ices 0x1601 190 2nd RxPdo mapping F o °
- . 0x1602 150  3rd RxPdo mapping F 0 .
b % Device 1 (EtherCAT) >
b ¥ Device 3 (USB) PDO Assignment (0x1C12): PDO Content (0x1A00): e}
b Device 5 (NOV-DP-RAM)
4 =¥ Device 7 (EtherCAT) (£10x1600 . Index  Size  Offs  Name Type Default (h... A -o_
2% image %mzc cluded by (x1600) 0X603F.. 20 00  ErorCode UINT 5
%# image-Info [C]0x1603 (excluded by 0x1600) 0x6041.. 20 20  Status Word UINT @
b 2 SyncUnits [Cox ded by 0x1600) 0x6064.. 40 40  Position actual value DINT -
b Inputs 0x6061.. 1.0 80  Modes of operation display ~ SINT —.
> @ Outputs nvanee 20 an Tourh nraha ctatuc LN E . o
b @ InfoData >S5
> ® Drive 4 (HCFA Y7 Servo Driver) Name Online Type Size  >Addr.. InjOut User... Linked to ~
4 §' Mappings #1 Error Code 2483 UINT 20 71.0 Input 0 m
&%) NC-Task 1 SAF - Device 7 (EtherCAT) 1 ¥ StatusWord X 3608 UINT 20 730 Input 0 nStatel, nState2 »
7 test1 Instance - Device 7 (EtherCAT) 1 # Position actual ... X 169831788 DINT 4.0 75.0 Input 0 nDataln . In. Inputs . .. Q
') NC-Task 1 SAF - Device 7 (EtherCAT) Info ' Modes of oper... X 0 SINT 10 790 Input 0 nStateS. In. Inputs . D... 3
7 NC-Task 1 SAF - test1 Instance ' Touch probes.. X 0 UINT 20 800  Input 0 nStateS, nState6
&' Touch probe p... X 0 DINT 40 820 Input 0 nDataln3 . In . Inputs . .. ©
& Following erro... X 0 DINT 40 860 Input 0 nDataln1 . In . Inputs . .. a
#I Digital inputs 0 UDINT 40 900 Input 0 n
' WcState X 0 BIT 0.1 15223 Input 0 nStated, nState4 v

The operation mode of the servo drive is added by default in the first group of PDOs. Right-click " Operation Mode" and
select Clear Link(s) to clear the original link. After that, the process data needs to be linked to the operation mode in the pro-
gram.

R ERRETRE
[AY=1] '| g ‘ f'E Variable Flags Online

- Name: Modes of oper:
Type: SINT
4 [& o
4 % Devices Address: 73 (0x49)

== Device 1 (EtherCAT)

~F Device 3 (USB) Linked to... MAIN.modeofc

b

b

b " Device 5 (NOV-DP-RAM)
Fl

== Device 7 (EtherCAT) Comment:
¥ image
~ Image-Info
b 2 SyncUnits
b Inputs. ™ Change Link...
>l Outputs ¥ Clear Link(s)
b lofoData : Go To Link Variable
@ Drive4 HCFAV?SEF]
. 15t TxPdo mappin Take Name Over from linked Variable o
y
¥ Error Code Display Mode [ S
¥ Status Word Move Address...
& Position actual 5 .
F Modes of opel Online Write... Device 7 (|
F' Touch probe si Online Force... —
¥ Touch probe p Release Force
¥ Followi -
! Following erro 7 Add to Watch

Remove from Watch

1st RxPdo mappi
¢.Con

g~ Modes of opermm
%+ Touch Probe Function

b [ WcState
RS EERETEE it

Add to Scope

- NS
ERFIE k]

Figure 13-50 Select PDO mapping
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3. Set encoder parameters

Find“Motion”— ‘Axes”— ‘Axis1”—“Enc”— “Paramter”to set the encoder parameters.

‘ testl - TeXaeshell ¥ P emss -0y P |
WD WD REY WEE EWE WD) TwinCAT  TwinSAFE  PLC  ERUM)  Scope TR EOM)  WERD
-0 |B-D-L R P XD -0 -] Release - | TwinCATRT (85) -k REmo- - |- -RFReszeE-
| Buld 402411 (Losded - = 1 @|A]2 @ (W]t # | ten - Cx216208 <Ll testn A EAr gl rmola [l
Reost e, b} = 3 x
DOI’.‘I&‘-'-'@'O|’E| Gereral n(-mecompm:um Z
Lo 5 TR 8 . 2 4 3
|- |Encoder Evabuarion:
wvert Encoder Courting Direction =| 8 .
Scaling Factos Numerator £ mANC
Scaling Factor Denominatar (defoult: 1.0) F >
Position Bias Fom ©
Modulo Factor (e.g. 36040 ! Fom ©
Tolerance Window for Modula Start 00 B, RISREETRANRPRIEYTER F ~ a
Encoder Mask {maximum encoder value) osrrreE BELL 23045058, £8798388608, o Q
Encoder Sub Mask (sbsohute range maximurn value) COOEFFFF [ (=%
Reference System INCREMENTAL’ =l € o
- Limit Switches: >
Soft Position Limit Minimurn Moritoring FALSE = 8 m
Minimum Position 00 Fm b4
Soft Position Limit Maximum Monitoring FALSE =l 8 Q
Masienisn Pesition 00 Fom 3
b Device | [EtherCAT) * lbvw el
b - Device 3 (USE) + Homing: (?
b Device § (NOV-0P-RANY z -
= T ’

Figure 13-51 Encoder parameter setting
Scaling Factor indicates the distance corresponding to the encoder pulse of each position feedback

Scaling Factor Numerator Indicates the displacement of the actuator per motor revolution;
Scaling Factor Denominator Indicates the number of pulses sent by the encoder per motor revolution ;

Encoder Sub Mask (absolute range maximum value) : The encoder submask is related to the maximum feedback val-
ue. For example, for a 16-bit incremental encoder, it will change to 0O if it exceeds 65535 in the positive direction. At this time,
the NC will handle the zero-crossing problem, and the position is increasing steadily, at this time, SubMask should be set to
0xO000FFFF. Generally, set the position feedback increment per motor revolution of some other servo drive (including Y7 series)
36000. If single-turn reset is enabled, then SubMask should be set to 35999, otherwise NC may make mistakesat position ac-
cumulation.

The parameters setting are as follows. After the setting completed, select a single parameter that needs to be modified,
and update the download data one by one or directly activate the configuration to download all parameters in the “Download”.

General NC-Encoder Parameter Time Compensation Online

[ [parameter Offiine Value Online Value 7. Junit

- | Encoder Evaluation:
Invert Encoder Counting Direction FALSE =] B
Scaling Factor Numerator 60.0 F  m/INC
Scaling Factor Denominator (default: 1.0) 8388608.0 F
Position Bias 0.0 Fom
Modulo Factor (e.g. 360.0°) 360.0 F m

Tolerance Window for Modulo Start 0.0 F m

Encoder Mask (maximum encoder value) OxFFFFFFFF D
Encoder Sub Mask (absolute range maximum value) 0OxO00FFFFF D
Reference System "INCREMENTAL" L‘ E

Limit Switches:

+ Filter:

+ Homing:

+ Other Settings:

|\ Download || Upload | ExpandAll | CollapscAll | SelectAll
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A dialog box pops up that Changes are temporary and will lost after restart! Click "OK" and you can see that the offline val-
ue will be written into the online value.

Persistent Changes X

Changes are temporary and will lost after TwinCAT restart!

Ta save changes. the configuration must be saved in the
registry.

[] Do nat show dialog again Save now

Figure 13-52 Parameter download
4. Check the encoder feedback direction

After selecting "Motion" — "Axes" — "Axis1" — "Online", manually rotate the motor forward to check whether the encoder
value increases positively. If the motor rotates positively, but the feedback value decreases, you need to adjust the polarity of
the motor and encoder counting direction.

TR E:

B To-a
coRE-|o-d ‘}'E General Settings Parameter Dynamlc
BERRTEEREIEE(Curl+) p-

tpoint Positi
< @ : 1214 73165 i
> ) SYSTEM
La Distance (min/max): c(ua eloci m/s] [

" Setpoint Veloci m/s]
Pl :J NC-Task 1 SAF 0.0000 (D 000, 0. DDD) D 0008 0.0000

unctions Coupling Compensation

[B1 NC-Task 1 sve Override: [%] Total /Control Output: _[%] Error:
8 mage ‘ 0.0000 ﬂ ‘ 0.00/ 0.00 ﬂ ‘ 0 (oxo)‘
=] Tables
& objects status (log) Status (phys.) Enabling
4 Axes [ Ready NOT Moving [ Coupled Mode [ controller Set
w Ocalbroted  DMovngfw  Clinargetpos.  Dlfeed fw
b Enc [JHas Job [JMoving Bw [Jin Pos. Range [JFeed Bw
bl Drive
: Cerl Controller Kv-Factor: [m/s/m] Reference Velocity: [m/s]
> i nputs
1 4 2200 4
b M Outputs ‘ M ‘ M
b [ PLC Target Position: ml Target Velocity: [m/s]
& sareTY [o 14 o
[ed c++

& AnALYTICS = = + ++ o) —
« B sl o2 A H EH B 8l =
4 ¥ Devices
= Device 1 (EtherCAT)
b ¥ Device 3 (USB)
b 4 Device 5 (NOV-DP-RAM)
4 = Device 7 (EtherCAT)
;: Image
%2 image-Info
2 syncUnits
1 Inputs.
B Outputs
S InfoData
# Drive 4 (HCFA Y7 Servo Driver)
RS EAREER [Eeae ]

N

Co@E-lo-a|p] i ] T i O
FENRRTTRERRIRR(Ctrl+) P~
b @ SvsTEm
4 [z moTion

- Encoder Evaluation:

Invert Encoder Counting Direction

Scaling Factor Numerator

4 12 NC Task 1 SAF
(83 NC-Task 1 svB

°
E
52 Image Scaling Factor Denominator (default: 1.0) v
= rabies Position Bias Fm
13 otjects
PRt Modulo Factor (e.g. 260.0°) £ |m
o i Tolerance Window for Modulo Start 00 00 £ m
3 Encoder Mask (maximum encoder value) OXFFFFFFFE OxFFFRFTT o
5 =1 Drive
ot Encoder Sub Mask (absolute range maximum value) ox000FFFF 0x000FFFF o
b S inputs Reference System ‘INCREMENTAL' =l 'incremenTAL 3
> W outputs
> @ec
| sareTy
6 ANALYTICS + Other Setings:
<=

2 image-info,

2 syncunits
bowniosd | | Upload | | expandAll | | Collapsea | | selectal

>
> inputs

> S Outputs
>

@ InfoData
© Orhe s (ICFAVT SeroDriven
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The following figure shows the polarity adjustment of the motor, which needs to be completed at the same time as the

previous step, so as not to cause encoder count errors

CO@E-Da|f=

4 [ NC-Task 1 SAF
[ NC-Task 1 SV
5% Image
[ Tabies.
[ obgects

S e

b B Dedce 1 (EtherCAT)

b Dedice 3 (USE)

B Device S [NOV-DP-RAM)
4 5 Device 7 (EtherCAT)

®
[
3
3
Pl

E General NC-im!tnmpenuﬂinn

[emert Morar Potasiyy
Reference Velocity
at Cutput Ratio (0.0 1.0]

+ Position and Velocity Scaling:
« Torque and Acceleration Scaling:

Figure 13-53 Check feedback

W

so|dwex3 uonesiddy .

5. Modify NC manual debugging speed

Take Y7 series 750W servo drive with a rated speed of 3000rmp as the example. Users can modify the speed of manual
debugging on the NC-Online in "Motion" — "Axes" — "Axis1" — "Parameter" = "Manual Motion and Homing" .

= General Settings Dynamics Online Functions Coupling Compensation
IR EAREEE(Ctrl+)
4 et [ [Porameter Offline Value Online Value T... [nit
b_@svstem + Maximum Dynamics:
[« = morion_]
& + Default Dynamics:
o B NCTask 1 SAF _ S
B NC-Task 1 5v8 - Manual Motion and Homing: XSROnline RHIF2, F3HNSENEE
%% Image Homing Velocity (towards plc cam) 0.0 30.0 Foom/s
gﬂ:'es Homing Velocity (off plc cam) 300 200 [
& Objects
. Mis > ‘Manual Velocity (Fast 6000 ) 6000 Foms
|Manua|Ve|cci§(5\ow) 100.0 ] 1000 Foom/s
b % Enc Jog Increment (Forward) 50 50 Fm
b =1 Drive .
e ctrl Jog Increment (Backward) 50 Fom
+ Fast Axis Stop: . S
b s s Scp RIONline FAIF1, FARIIBIE AR
b M Outputs +  Limit Switches:
> @ + | Monitoring:
18 sAFETY
e +  Setpoint Generator:
&l ANALYTICS + NCI Parameter:
= .
+  Other Settings:
4 "% Devices g
b ¥ Device 1 (EtherCAT)
b~ Device 3 (USB)
b 4 Device 5 (NOV-DP-RAM)
4 == Device 7 (EtherCAT)
%% Image
%2 Image-Info
> 2 SyncUnits
» Download Upload | Expand Al Collapse Al Select All
3
3
4

Figure 13-54 Modify NC manual debugging speed

| 13.33 TestRun

1. Enable the project and commission the servo drive on the NC interface

Find the activation button on the toolbar to activate the currently configured project to the running state.

test1 - TcXaeShell
ME(F)  HE(E) ME() WEP) S£M(B) (D) TwinCAT TwinSAFE PLC  EBAM) Scope IE(T) &OW) #HEIH)

C0-0 8- 2 @ XA |9 -0 | Release  +| TWinCATRT (36) + b HimL. - ol
© Build 4024.11 (Loaded + < ﬂ H2 A in|@f,,ﬂ| test1 »| CX-21620A v o testl

BRAESREES

The system will pop up a dialog box prompting you to enter a five-digit verification code. The verification code is
case-sensitive. This is because Beckhoff's NC is charged, but a seven-day free trial is provided. Enter the verification code cor-
rectly to obtain a seven-day temporary authorization. Enter it correctly according to the prompts After the verification code
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turns from blue to green, click "OK".

Enter Security Code X

Please type the following 5 characters: ok

| mseMm | Z
‘ mseMm I Cancel

The system prompts whether to switch TwinCAT to the running mode, click OK

Microsoft Visual Studio X

sa|dwex3 uonediddy .

0 Restart TwinCAT System in Run Mode

o

After switching the running state correctly, the screen is displayed as follows:

@l et - Texseshen
REHE WIND REY) BEE DRE WD  TecAT TwinSAFE  PLC MOR(M) Scope IRMD  ROON M)
-0t E [a] = «| Relese = TwinCAT RT {xB6) - F BE.- s
Buikd 402401 (Loaded + o b |H B Lol et * | 21620 “l gl testn . |

BE- -0 k= Genevdl EtherfAT DE  ProcessData Mc  Startup Cof - Onlime Onliss MC:Online NC: Functicen,
RN EASEREC - 2.
o [ NCTaR 1 SAF “l sume Db 4 [HCFA YT Sereo Dervor) o 4
3 NCTask 1 SV
e [ O 3020004

Type: HCFA YT Seives Drbves

4 S fses Comment:

[
H
i

v @nc [ltssabled
Ml sAFETY
Cov
il anavics
« @
o "y Devices
B Device 1 (EtherCAT)
b Device 3 [LISH)
b Device 5 (NOW-DP-RAM)Y
4 B Device T [EthesCAT)
™

shddr_. WOut User . Linked 1o
710 wpe 0
70 Wpam O n5tatel, nStated

image
8 irage-info
b2 SymeUning
e EIE « telense - g
+ W Outputs

*

.

b5 191 TaPda mapping
W 15t RePdo mapping
b Wektate -
[ESLERLE L] m mwwins [[EECY wen

=

L + 8

Specify the working mode on the COE interface of the axis that needs to be debugged, select "I/O" = "Devices" to expand
the EtherCAT master station, find the Y7 drive, click to find the CoE-Oline on the right, and click to find 6060 Mode of Opera-
tion, double-click to modify the working mode to CSP, which is the given number 8.
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m test1 - TcXaeShell

P REE WMEN) mMBP) &) ER[D)  TwinCAT  TwinSAFE  PLC  EIPA(M) Scope TER(T) &OW) #E)H)

B-a-2 B %@ |0 -0 | Release - TwinCATRT (x86) - b B - 5 -
& | testt ~ CX-21620A ~ i testl E |3 |

Build 4024.11 (Loaded ~ =

BRGERRETER
@& o-a| =
BERAEFREEECul+) P~

Online NC: Online NC: Functions.

General EtherCAT DC

ProcessData Plc  Startup,

[ N Update List [J Auto Update Single Update []Show Offline Data
& ANALYTICS

- 1N Advanced.. \ | <
4 "% Devices Add to Startup... Module OD (A0EPorty [0 |

== Device 1 (EtherCAT)

b
b % Device 3 (USB) Index Name Flags  Value Unit °
[ ] Device 5 (NOV-DP-RAM) 605A  Quick stop option code  MRW.. 2 >
« ¥ Device 7 (EtherCAT) 605D Halt option code MRW... 1 5
Ja Image I 6060  Modes of operation MRW... 8 l o
28 Image-info = (=2
> 2 SyncUnits 08 5 Value Dialog X o
b i Inputs o )
p [ Outputs p Dec: ‘E ‘ [ OK ] .
AT S
7 ® Drive 4 (HCFA V7 Servo riven) ) =
] Tst TxPdo mapping Y| Rt l:l m
% Error Code 604 5
60§
& status Word cod B0 [} 1 HexEdt. 3
F Position actual value
¥ Modes of operation display Binery. [o8 J -Q
3 Touch probe status Name A @ 08 @8 OB @ @F . In/Out User .. Linked to o)
# Touch probe pos1 pos value #l Error C Input 0 2
¥ Following error actual value ! Status Word X 3633 UINT 2.0 730 Input 0 nStatel, nState2

# Digital inputs

b [ 1st RxPdo mapping

> [ Westate

b [ InfoData

4 &% Mappings
@’ NC-Task 1 SAF - Device 7 (EtherCAT) 1
¥ test1 Instance - Device 7 (EtherCAT) 1
@’ NC-Task 1 SAF - Device 7 (EtherCAT) Info
8 NC-Task 1 SAF - test1 Instance
RS ERREERRE fElINErEEsi ]

=20 | O BB0 | Clear | 4+ IntelliSense -

After setting the working mode, enter into "Motion" — "Axes" — "Axis1" — "Online" for programless debugging.

W test1 - TcXaeShell
() wIE(E)  WE(Y) IRE((P)  4AkB)  FBD/LDAL (D)  TwinCAT  TwinSAFE  PLC  HERA(M) Scope TE(T) &EHOMW) #FEIH)

colB-u-am| |9 - > EifL.. - | 5
Build 4024.11 (Loaded + = X S| test1 - < testl - |
~ 1 X | MAIN.ACT Motion [Online] test1 ® X

@e-|o-a|p-=

== Device 1 (EtherCAT)

General EtherCAT DC Process Data Plc Startup CoE - Online Online| NC: Functiol
BRI ERIREER(Crl+) P~
N Setpoint Position: [m]
b =l Drive - Ny 1214.731% ’—p—‘m”m
Iag Ctrl -
b Inputs Lag Distance (min/max): [m] Actual Velocity: [m/s] Setpoint Velocity: [m/s]
b Qutputs | 0.0000 (-0.000, 0.000}| | -0.0038] | 0.0000|
4 [Of piC Override: [%] Total/Control Output: [%] Error:
4 BE test1 100.0000 %| ‘ 0.00/ 0.00 %‘ ‘ 0(0x0)|
4 ‘—;‘I test Project -
£3 External Types Status (109} 1 status (phys) Enabling
b -4 References T IMINOT Moving [ Coupled Mode Controller Set
[ DUTs alibrated [ Moving Fw [Jin Target Pos. Feed Fw
[ GVLs [JHas Job [ Moving Bw [Jin Pos. Range Feed Bw
4 |7 POUs
4 @] MAIN (PRG) Controller Kv-Factor: [m/s/m] Reference Velocity: [m/s]
I3 ACT_Motion 1 2200 1
[ VISUs Ii M ‘ u
b % PlcTask (PlcTask) Target Positig 2 A 9 [m] Target Velocity: [m/s]
213 testl.tme |g / \ 4 ‘a |
> OF test1 Instance / \
|& SAFETY
== = + ++ ® =0
[ F1 F2 F3 F4 F8 F9
& AnaLYTICS
4 [Fio
4 “Z Devices
4

ul

b
b ~F Device 3 (USB)
> Device 5 (NOV-DP-RAM)
4 == Device 7 (EtherCAT)
%% image
% Image-Info
> 2 SyncUnits

HERFIR=

b - ERRTTE - L 1=Em0 | O 248 M0 | Clear | AL + IntelliSense
nputs =
> [ Outputs - 88

R ELREERE falilr

i
Figure 13-55 Running status
@ Select the Set on the right side of Enabling in the Online, select all in the pop-up dialog box to Status (log.) ;

Tick before ready, at this time the drive and motor have no error and are ready to execute motion control commands, man-
ual debugging with F1-F4 ;

@ F1 means reverse fast jog, F4 means forward fast jog, the speed is set in Parameter;
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® F2 means reverse slow jog, F3 means forward slow jog, the speed is set in Parameter;
® F5 means to start, F6 means to stop;
® F8 means reset, when an error occurs, you can reset it by F8.

2. Write test program

First create a new PLC project, select the "PLC" and find "Add New Project".

m test] - TcXaeShell

SHEF)  @EE WE(V) TE(P) 4RE) FBDADL  JBA(D) TwinCAT TwinSAFE  PLC  EA(M)

Bria-2 0| | 9 < © | Release  ~ TwinCATRT (x86) - b

L[] g8 | testr - | [cx-21620A

BROEZREER v X
Qe e-a|p=

IR R TS SRS TRER(Crl+;) P~

Build 4024.11 (Loaded ~ <

b = Drive -

Ing Ctrl L TwinCAT System Manager
4 Inputs v3.1 (Build 4321)
> Outputs

TwinCAT PLC Server

SAFEN| 3 SFAEIRW)... v3.1 (Bui
5] 0 FmEREwW) 3.1 (Build 1204)
o Tg mmmamo). Shiftr AL A
o
=T MIRCEEIERIGE (D)... Copyright BECKHOFF © 1996-2020
4 *LDe FERE(P) Ctrl+V http://www.beckhoff.com
b= Paste with Links
b

In the new PLC project dialog box, choose to create a new standard PLC project. This project will contain a task and a de-

fault created "Main" program. Fill in the project name, modify the save path, and click "Add"

§ RO - test] 2 x
4 B HEFIE: ER(Cul+E) P- I
e e iz Wl standard PLCProject  Plc Templates I B Plc Templates
Creates a new TwinCAT PLC project
Empty PLC Project Plc Templates ~ containing a task and a program.

|
ESMBEER, TEFEREY
2 / .
3 IEIEREFEE
SRR(N): Untitled 1] /
fE(L): |CAUsers\user\Desktop\ (18) test\test1\ - FE(B)...
L

Add motion control library, find“PLC”"—“Reference” —“Add Library”

ﬂ test] - TcXaeShell
SOEF)  HREE(E)  ME(Y) IRE(P)  &EAk(B)  BEER(D)  TwinCAT  Twir
1 8B-0a1-¢ e | | - - | Release

|3 ‘@|'Tdﬁ| test1

© Build 4024.11 (Loaded ~ < &

R RELTRETE v Rx
@&~ p=
RS EEFERERE(Cl ) p-
b ] Drive -
Ias Ctrl
b Inputs
p [ Outputs

4 O test1

4 ] test1 Project

External Types

Add library...

Placeholders...

Library repository...
Set to Effective Version

Set to Always Newest Version
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Find Tc2_MC2 on Add library, select "OK" in the lower right corner to add.

Add Library x

Enter a string for a fulltext search in all libraries.. E =
Library Company ~
+ 1 Measurement
= 3 Motien
+ 1 Camming Z
* gl ONC
+ 3 Drive
+ 1 FifoAxes .
*+ L. FlyingSaw
1 s |
+ 1 Kinematics _g
T e ©
i o
+88 Te2_MC2 Beckhoff Automation GmbH 9_)'_
8 Te2_NC Beckhoff Automation GmbH 6.
*38 Tc3_MC2_AdvancedHoming Beddoff Automaton GmbH =]
* & uFC m
+ ®1: packaging 5
+ i System v 3
- D
n

After the addition is complete, the library is referenced under "Reference”.

4 | References
D Te2_ MC2
3 Tc2_Standard
43 Tc2_System
<3 Te3_Module

Next, write a sample program. Through this program, multiple axes can be jogged by switching the variables linked on the
I/0 interfaces of the function block Jog1. It should be noted that MC_Jog itself has multiple working modes. Please refer to the
Beckhoff help system for details.

e I
| 1 PROCRAM MAINH
2 VAR
ModeOfOperation ATHQY:SINT:=::
axisl,axis?, axis3:axis_r
powerl, power2, power3:MC Power;
jogl:HC_Jog:
powsr_on: BOOL:
Jog_fu: BOOL:
Jog_bw: BOOL;
END_VAR

= powerl(

Axis:=axisl ,
Enable:spower_on ,
Enable_Positive
Enable Negative
Override:=100 ,

17
= 8 power2|

E Axis:=axis2 ,
Enable:=power_on ,
Enable_Positive
Enable Negat
Override:=10

1:

powerd |
Axis:=axisd ,
Enable:=power_on ,
Enable_Positive
Enable_Negative
Override:=100

1:

B 22 jogl{

2 kxis:=axisl ,
JogForward:=Jog_fw ,
JogBackwards:=Jog_bw ,
Mode:=2 ,
Position:=1000 ,
Velocit 0,
Acceleration:= ,

Decelerationi= ,
Jerk:= ,

Figure 13-56 Writing test programs
3. Compile and complete the variable mapping

Compile the written program. After the compilation completed, the compilation result will display. When no error occurs,
the external variables will automatically generate input and output interfaces under "Instance”.
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@ testi - Toxoeshen « B rc

a O test1
NP EAE HENV) HEP) | £EE) | EED) TwinCAT  TwinSAFE  PLC  BBAM) 4 G test1 Project
|ﬂ ERMRTEE) Culishitsg | | Release | TwinCATRT (186) (3 External Types
- b - References

RS AAER) )7 & test1 M 23 3 puTs

AERROR(C) 3 GVLs

o > [ POUs

e Ak testd (testiitest) (U) 3 ViSUs
TFTER; test (test1\test1) (E) 4 gh PlcTask (PlcTask)

=l MAIN
(5 testl.tme

W

A2 test (test1\test1)(N)

HE(T)..
REEES(0).. PlcTask Inpu.ts
b F MAIN.Axis1.NcToPlc
Check all objects [test1] <« Wl PlcTask Outputs
P INpUTS P M MAIN.Axis1.PlcToNc
I b 1 Outputs % MalN.modeofoperation

Variable mapping completed.
[

sa|dwex3 uonediddy .

Variable Flags Online Online List
p-
A oee pEnmwo ]
, o Type [MCNCTOPLE_AXiS_ReF ]
R L o [PcTaskinpus e 50 \
s @nc
4 B3 testt Address: 5 [386630 (0x5€678) User ID: o ]
& i st Project
£ External Types [linked to. ‘ToPI(.Ou(pu(s Axis 1. Axis 1. Axes . NC-Task 1 SAF ‘
b 4 References
3 DuTs B Attach Variable MAIN.Axis1.NcToPlc (Input) X
, @ons o [ Jx| shaverese
@ vius B T e
4 @ PicTask PicTask) 3 Descude e Dovicss
%6 testt.tme - ToPic » 0800 MCNCTOPLOAKE_REF 251) Dt
4 OF testl Instance ]
4 O PicTaskinputs | D StowVariable roups
Ecalope st Love
T PlcTesk Outputs ShowVarebe Types
> % MAINAYisT PcToNe Cvarsins e
S+ MAIN.modeofoperation [Metching Size
] sarery Dermpes
Ay Moo
il Anauymics o
< @i Eoren
b % Devices e
4 % Mappings DistovDisoy
% NC-Task 1 SAF - Device 7 (EtherCAT) 1 P —
2 testt Instance - Device 7 EthercAT) 1 ? b
%) NC-Task 1 SAF - Device 7 (EtherCAT) Info. 1T
72 NC-Task 1 SAF - test1 Instance =
Cancel

Figure 13-57 Variable mapping.
4. Online debugging

Activate the project and log in.

@l o5t - Toxaeshen =0 7~ 3 pre—— R
THE WRE BEY WEE  ERE @G0 TweCAT TwnSAFE PO EEAM)  Scope TR(D EOM) W) BRAET EAl
¢-o|B-u-tmdlid i L » BV - T -

& et =l et - = & 20 & OO =

RN TR 1]

B W et (1 1) “Be o moms C_fuset

4 Gl restt PEEE # paston MC_DIRECTION  MC_Postive...
bl svsTEm g
4 g moTion e
B NC-Task 1 5AF * WE maw
I » Power®
(B NC-Task 1 5VB
4% unage * Moveslens oo
- * REEXE XL
T Tables.
] Otjects # modentoperation T ] "y i
4 ~prs o W ot 3 e Vel
4 B Axis & @ MC_Mowielative_L MC_MoveRate
e e = (]
¥l Drive » ML LREAL 51886080
e Crel » Pos LREAL o
* D nputs » vl LREAL 0
¢ W Outputs = # MC_Step 1 ME_Stop w
4 @ rc AT_Masian () 1 EETORE) g
4 B restt

4 @l testt Project
3 External Types
b References
- DUTs
3 avis
4 3 POUS
4 W] MAIN (PRG)
0, ACT_Maotion
- VISUs
+ g PlcTask (PicTask)
o MAN .
ks (@ miRo |+ 2@Ee0 | O SWELO | Clear | £E + Inellisense -
4 O test instance .8
¥ T PcTaskinputs -
Ligat gy 2 LY o ampmins

Figure 13-58 Activate and run the project
For other motion control instructions, please refer directly to the instructions provided by Beckhoff.

5. Control the drive through the control word (not recommended and make a brief description, please refer to the Ether-

CAT communication specification for details)

Take working mode CSP as an example:
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1) Add the process data that needs to be used in PDO. The data that is not provided in PDO needs to be directly modified
by the user in COE or written by calling the ADSWRITE function block.
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After the addition is complete, the interface of the variable will appear on the left, and then the variable mapping can be

completed.

2) Edit external variables in the program, complete the variable mapping and activate the project.

Edit the sample program as follows:

MAIN [Online]:2 MAIN [Online]:1 MAIN:1 + X
1 PROGRAM MAIN
= 2 VAR

ErrorCode AT$I*:UINT;

4 Statusword AT%I*:UINT;

5 controlword AT$Q*:UINT:
ModeOfOperation ATSQ':SINT:=%;
Targetposition AT%Q*:DINT:
TargetVelocity ATSQ*:DINT:

END_VAR

Compiling, variable mapping and project activated, please refer to the previous section.

3) Set the control data, and realize the control of the motor directly through the program

Once logged in, follow the instructions in EtherCAT Communication Specifications.pdf

Write 8 into the working mode;

The control word is respectively written into 0-6-7-15 to enable;

After that, you can set the values according to your own needs in the target position and target speed respectively.

13.4 Application Examples with Keyence PLc KV-7500

I 13.4.1 Parameter Setting

For the parameter setting of Y7_EtherCAT servo drive, if there are multiple servo drives used, the network cables must be
inserted in strict accordance with the order of the top-in and bottom-out network ports. The parameter setting of Y7_EtherCAT

servo drive is shown in the table below:

Parameter |Default Modification |[Notes
Pn002.2 0 1 Use the absolute encoder as an increment, if in the absolute value system, no need to modify.
BR00B.2 0 : Change the power supply mode to single-phase power supply. If three-phase power supply is
used, no need to modify
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Pn50A.3 1 8 Positive limit, this test shields the limit, and it is allocated according to the actual situation

Pn50B.0 2 8 Negative limit, this test shields the limit, and it is allocated according to the actual situation

I 13.4.2 New Project

W

Open the software KV STUDIO, create a new project in [File], and select [KV-7500] from the [Supported Models] in the

pop-up window, and name the new project and select a storage position, and finally click [OK]. .
1
o
X4F | REE WMEV) BEM STUEEQ SRA) LN §
| #FEEAN).. clsN i 5
& AREO. Telt0 - |?n
XARBO THE &M EHINDE) )
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FD). . e
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KV¥-24(40)
K¥-10(16)
KV-F16

I 13.4.3 Motion Control Unit Adding

Double-click [KV-7500] under [Unit Configuration] in the project bar, open the unit editor, click on the right side of KV-
7500, find the positioning motion unit [KV-XH14EC] in [Select Unit] on the right side of the window, double-click to add and
save the units.
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I 13.4.4 Description File Adding

Expand [KV-XH16EC], open [Shaft Structure Setting], click [ESI File Registration] in the pop-up window, find the corre-

sponding description file and install.
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13.4.5 Slave Configuration

According to the actual installation sequence, drag the Y7 servo to the bottom of KV-XH16EC.
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Click the added Y7 drive, change the [Encoder Resolution] on the right to 23bit (if you use other series of driver, please
choose according to the resolution of the drive), and then open the [Slave Station Detailed Settings] of Y7, in the basic settings,
set [Vendor ID Check] to be disabled.
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BEE

Configure the required PDO parameters in [PDO Mapping], click Add, select the appropriate PDO and add the required ob-
ject dictionary according to the needs in the pop-up dialog box [PDO] and finally click [OK].
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For the PDO parameters that are not given in the PDO list, users can click [Add] if they need to use them, or select the re-
quired PDO in the pop-up PDO entry addition through the [+] on the right to add; The unnecessary PDO parameters can be
deleted through the [x] on the right side.
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After following the steps above to add PDO parameters, shown as below:
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Finally, clcik [Motion Function Setting], right-click a [Auto Assign] (automatically assign the function selected by the PDO
parameter to the address mapping area of the PLC), and click [OK] to complete the setting.
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I 13.4.6 Servo DI Assignment

In [Axis Configuration Setting], open the [Slave Station Detailed Setting] of Y7 and select [Motion Control Function Setting]
to configure the DI of Y7 servo. For the corresponding description of Y7 object dictionary 60FD, please refer to: Y7 object dic-
tionary 60FD.

[1] SRRNEEE x
[E= | EFEFE
e |[~u prmetem ]

TTE WPIRE
Ox1A00: 1st TxPdo mapping. 0x60FD:00
Ox1AD0: 1st TxPdo mapping. 0x60FD:00
Ox1AD0: 15t TxPds mapping 0xGOFD:00:
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I 13.4.7 Servo Limit Switch Configuration

Regarding the processing of the servo limit, connect the limit to the Y7 servo drive and map it to the PLC, because the
homing mode selects to the PLC homing, and the alarm processing mechanism of the final limit is placed on the PLC side, find
the left axis control setting — axis Error — Limit switch error setting, select [Set as error]:
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I 13.4.8 Coordinate Configuration Conversion

Open [Axis Control Settings] in the unit configuration, click the icon in the toolbar on the right side of the axis control set-
tings, and configure the axis 1 (Y7 axis). In the pop-up dialog box [Coordinate Transformation Calculation], fill in the parameters
according to the actual situation (such as mechanical configuration and reduction ratio, etc.), and click [Execute Calculation]
after completion, the parameters will be valid, then click [OK] to save.
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I 13.4.9 Communication Setting

The default IP address of KV-7500 is 192.168.0.10. First, we need to change the IP address of the computer to the same
network segment. After finishing, click OK.
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Get back to the software, pull down the menu bar [Monitor/Simulator], and select Communication Settings.
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Select [Ethernet] in [PC side communication port] (if KV-7500 uses other methods to connect to the computer, please se-
lect the corresponding port); open [Find connection target], according to the IP address (corresponding to the IP address set

in the previous step ), pull down the network card, and select the correct network card; click [Execute Search] to search for KV-
7500.

| mm

e PRl

cmw  Caw —
O T

o FlE Healtak USE FE Fanily Controller @
IF 192 168.10. 200
meww (o o o o |EHERRET o |

FrRiEE 285 965 2650 |

WOs(e) [ eo0 13 (P I
WOSE) [0 hiTER @) | S0
- BRREERERM AR AR SRR R
%gf; Realtek USB FE Fanily Contraller = TEHE ==t
e LD
FRER | 265.265.266.0 ""5“

wose s st (1)

I EEErERIEEM R LR (ERE)
HERPTHONTA. FENREETEA.

HRER

e kv DO R

ik LU ]

@[ 1] =

After the communication is successful, you can perform [Connection Test], click the [Ping] button on the right, and the
communication is completed successfully as shown in the figure below.
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I 13.4.10Log in and Debugging

Click [PLC Transmission Monitor Mode] in the toolbar or use the shortcut key Ctrl+F8, select all [Projects] in the pop-up
window, select [Transfer in PROGRAM Mode], click [Execute], and download the program to KV-7500 .
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After connecting and downloading the program for the first time, the CONNECT light of KV-XH16EC is off, indicating that
the communication has failed, and it is necessary to re-power on and perform communication settings and re-download the
program to KV-7500. As shown in the figure below, if the three lights are on, it means the communication is completed suc-
cessfully.
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In the monitor state, click the item column [KV-XH16EC], open the unit monitor to view the Y7 servo, click [Test Run], and
test run the servo shaft in different modes.
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