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X Preface

Thank you for using this product. This manual provides information about the SV-X5 series drives and motors.
Incorrect use and handling will not fully utilize the product's performance and may lead to accidents and a shortened
product life. Please read this manual carefully and use the product correctly.

I About the instruction manual
+ Although the contents of this instruction manual are as complete as possible, please feel free to contact us in case
of any doubt about the contents.

* Please note the following information in the instruction manual of the equipment to which this product is applied.

+ There is danger due to high voltage.
- There is danger due to residual voltage at the terminals and inside the machine after switching off the power supply.
Partial high temperature

Dismantling is strictly prohibited.

» The specifications and functions of this product are subject to change or addition without prior notice due to
performance upgrades.

» Please contact us in advance for information on the safety specifications of the device equipped with this product.

» To prolong the service life of the motor and drive, use them under proper operating conditions. For details, refer to
the instruction manual.

* The instruction manuals contain the latest product information as much as possible and are subject to change.
Please contact us if a new version of the instruction manual is needed.

* Reproduction of this manual in part or whole is prohibited without permission.

I Confirmations during unpacking

* Whether the physical product matches the ordered product.
* Whether there is any damage during delivery.

* If problems are found, contact the dealer promptly.

I Safety precautions

Please always pay attention to the following safety precautions during acceptance, inspection, installation, wiring,
operation, and maintenance.

» The safety instruction levels, which may be caused by the neglect of the instruction or incorrect use of this product,
are classified and described in the following table.

DANGER & Indicates that incorrect handling may result in death or severe injury.

CAUT'ON A Indicates that incorrect handling may result in injury or property damage.

* What must not be done and what must be done are indicated by the following diagrammatic symbols.

® Indicates what must not be done.

o Indicates what must be done.



DANGER /\

Installation and wiring

Do not connect the motor directly to a commercial power.

Otherwise, it may cause fire or malfunction.

Do not place any combustibles near the servo motor and drive.

Otherwise, it may cause a fire.

Please place the drive within a protective case, and leave specified clear-

ances between the drive and control enclosure walls or other equipment.

Otherwise, it may cause an electric shock, fire, or

malfunction.

Please install the drive in a place that frees from excessive dust, water,

and oil.

Otherwise, it may cause an electric shock, fire, mal-

function, or damage.

Please install the drive and motor to incombustible, such as metal.

Otherwise, it may cause a fire.

The wiring must be done by a professional electrician.

Otherwise, it may cause an electric shock.

The FG terminal of the motor or the drive must be grounded.

Otherwise, it may cause an electric shock.

Please cut off the upper circuit breaker before wiring.

Otherwise, it may cause an electric shock, injury,

malfunction, or damage.

Please ensure a good connection of the cable with its electrified part

being well insulated.

Otherwise, it may cause an electric shock, fire, or

malfunction.

Operation and running

Do not touch the internal parts of the drive.

Otherwise, it may cause burns or an electric shock.

The cables must not be excessively damaged, stressed, loaded, or

pinched.

Otherwise, it may cause an electric shock, malfunc-

tion, or damage.

Do not touch the rotating parts of the servo motor during operation.

Otherwise, it may cause injury.

Do not use the drive in any place near water, corrosive or flammable

gases, and flammables.

Otherwise, it may cause a fire.

Do not subject the drive to any extreme vibrations and impact.

Otherwise, it may cause an electric shock, injury, or

fire.

Do not immerse the cables in oil or water during operation.

Otherwise, it may cause an electric shock, injury, or

fire.

Do not conduct wiring or perform operations with wet hands.

Otherwise, it may cause an electric shock, injury, or

fire.

Do not touch the keyway of the motor shaft with bare hands.

Otherwise, it may cause injury.

Do not touch the motor, drive, and heat spreaders since they will heat up

during operation.

Otherwise, it may cause burns or component damage.

Do not connect the motor to an external power.

Otherwise, it may cause a fire.

Other safety precautions

Please ensure equipment safety after earthquakes.

Otherwise, it may cause an electric shock, injury, or

fire.

Ensure a correct installation and setting to prevent fire or personal injury

during earthquakes.

Otherwise, it may cause injury, electric shock, fire,

malfunction, or damage.

Please provide an external emergency stop circuit to ensure that opera-

tion can be stopped and power switched off immediately.

Otherwise, it may cause injury, electric shock, fire,

malfunction, or damage.

Maintenance and inspection

As there’s dangerous and high-voltage inside the drive, before wiring or
inspection, turn off the power and wait for 5 minutes or more until the

charge lamp turns off. Do not disassemble the drive.

Otherwise, it may cause an electric shock.




CAUTION A\

Installation and wiring

Please install the servo motor and drive following the combinations

specified in this instruction.

Otherwise, it may cause fire or malfunction.

Do not touch the connector terminals directly.

Otherwise, it may cause an electric shock or

malfunction.

Do not block the intake and let any foreign materials enter into the

equipment.

Otherwise, it may cause an electric shock or fire.

The test operation must be done with the motor being fixed but
separated from the mechanical system. Only after confirming the

operation can the motor be installed to the mechanical system.

Otherwise, it may cause injury.

The servo motor must be installed following the specified directions and

methods.

Otherwise, it may cause injury and malfunction.

Ensure a proper installation in accordance with the weight and rated

output of the equipment.

Otherwise, it may cause injury and malfunction.

Operation and running

Do not stand or put any heavy objects on the equipment.

Otherwise, it may cause an electric shock, injury,

malfunction, or damage.

Do not make extreme gain adjustments or changes, which will result in

unstable running.

Otherwise, it may cause malfunction or damage.

Keep it away from the direct sunlight.

Otherwise, it may cause malfunction.

Do not subject the motor and its axis to heavy impact.

Otherwise, it may cause malfunction.

The electromagnetic brake on the motor is designed to hold its shaft

and should not be used for ordinary braking.

Otherwise, it may cause injury and malfunction.

When power is restored after an instantaneous power outage, keep
away from the machine because it may be restarted suddenly. Set the

machine so that it is secured against personal injury if restarted.

Otherwise, it may cause injury.

Do not use any malfunctioning or damaged motor or drive.

Otherwise, it may cause an electronic shock, fire, or

injury.

Please confirm that the power supply specification is normal.

Otherwise, it may cause malfunction.

Holding brake is not a safety stopper used for ensuring machine safety.

To ensure safety, install a stopper on the machine side.

Otherwise, it may cause injury.

When any alarm has occurred, eliminate its cause, ensure safety, and
deactivate the alarm before restarting the operation.

Otherwise, it may cause injury.

The brake relay and the emergency stop relay must be connected in

series.

Otherwise, it may cause injury or malfunction.

Transportation and storage

Do not subject the equipment to rain, droplets, toxic gas, or fluid.

Otherwise, it may cause malfunction.

Do not carry the motor by the cables or shaft during transportation.

Otherwise, it may cause injury and malfunction.

Do not drop or overturn the motor during transportation and installation.

Otherwise, it may cause injury and malfunction.

For long-term storage, please contact HCFA via the contact information

listed in this manual.

Otherwise, it may cause malfunction.

Please store in a storage place that complies with the storage environ-

ment specified in this manual.

Otherwise, it may cause malfunction.

Other safety precautions

Please insulate the battery with adhesive tape and dispose of it following the law of each country (area).

When disposing of the equipment, treat it as an industrial waste.




Maintenance and inspection

Please contact HCFA for further instructions on removal, installation, and

repair.

® Otherwise, it may cause malfunction.

Do not turn on and off the main circuit power switch too frequently. Otherwise, it may cause malfunction.

Do not touch the heat sink and regenerative resistor of the motor and
drive because their temperatures may be high while power is on or for  |Otherwise, it may cause burns or electric shock.

some time after power-off.

0 When the drive becomes faulty, switch off the control circuit and main o )
Otherwise, it may cause a fire.

power.
If the equipment is to be stored for a long time, please switch off the Otherwise, it may cause injury caused by the malfunc-
main power. tion of the equipment.

Maintenance and inspection

< Warranty period>

@® The term of warranty for the product is eighteen (18) months from the date of manufacture. However, for the motor with a brake, the
warranty period does not exceed the maximum period that the shaft can accelerate or decelerate.

< Warranty coverage >

® This warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and conditions and
instructions that are stated in the instruction. However, even during the warranty period, the repair cost will be charged to customers in the
following cases.

@ A failure caused by improper storing or handling, repair, and modification.

@ A failure caused by drops or damages during transportation.

® A failure caused by using without following the product specifications.

® A failure caused by external factors such as inevitable accidents, including without limitation fire, earthquake, thunder and lightning,
flooding and wind hazard, salty damage, and abnormal fluctuation of voltage.

® A failure caused by the intrusion of water, oil, metal sheet, and other foreign materials.

@ The warranty coverage is only for the product itself. HCFA bears no joint responsibility and makes no compensation for any further damag-

es caused by product malfunction.
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1.1 About the drive

|1.1.1 Drive model

>

Drive nameplate

MODEL: SV-X5EB075A-A0-00
INPUT: Single-phase AC220~240V 50/60Hz

OUTPUT: 220V

S/N: 10124200101
P/N: 10002410132000000000

HCF3a =

SNERIHERRIARE, RESRIME,
Read manual carefully and follow the directions.

B PRSI 505K, BAEHT
SHf, BRI
f5 o Disconnect all power and wait 15 min.before serving.
WARNING May cause electric shock.

2 o]

@ BB BRGNBR.

= - Do not touch heat sink May cause burn.
iR

CAUTION
FEHOIG F R,
Use proper grounding techniques.

[Surrounding air temperature 0-55°C |
[1P20 |

uoI3e[|eISuUl pUB UOIDS[3S ‘UOIIONPOIIUL [OPOIN

MADE IN CHINA ce g

SV-X5EB 075 A-AQ-0

075 A-A0-00000
N

| Software customized symbol |

| Product series |

—I Hardware customized symbol |

Product classification
Symbol Type
E Standard type Product power —|Product iteration serial numberl
= With STO Symbol Power
010 100W Control power supply
020 200w Symbol Type
Product type Zj: jzgx A AC
Symbol Type 100 | 1000W
B EtherCAT 150 1500W Voltage specifications
200 | 2000w Symbol Type
250 | 2500W A 220V
300 3000W T 380V
500 5000W
750 7500W

Note: 5KW-7.5KW is still under research and development, and will be launched later.

12



|1.1.2 Part names

Drive diagram (100W~400W)

Drive diagram (750W~1000W)

-

13
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I 1.1.3 Comprehensive parameters

Input power| power supply

Three-phase 323 ~ 440V50/60Hz

supply | Control power

Single-phase 323 ~ 440V50/60Hz

supply

W(mm) 80
Dimension H(mm) 174

D(mm) 184

Ambient temperature

Operating ambient temperature: 0~55°C
Storage ambient temperature: -20~65°C

Ambient humidity

Ambient humidity for operation and storage:

20~85%RH or less (no condensation)

Altitude

Below 1000m above sea level

Vibration

5.8m/s (0.6G) or less, 10~60Hz (no continuous operation allowed at frequency of resonance)

Support protocol

EtherCAT

Supported service

CoE(PDO, SDO)

Synchronization mode

DC_ synchronous

Duplex mode Full duplex
Baud rate 100M bit/s
Physical layer T00BASE-TX

Transmission distance

Two nodes with a distance of not more than 100 meters

Slave number

Less than 128 is recommended for actual network use.

Configuration file

ESI or XML

PDO number

Five sets of TxPDO numbers, five sets of RxPDO numbers

14

Item Specifications
SV-X5EB O OO A-A0-00 010 020 040 075 100 150 200 250 >
Rated power (W) 100W 200W 400W 750W 1000W 1500 W 2000 W 2500W

Rated current (Arms) 12 2 3 45 6 10 125 15.6 é
Maximum output current o
3.6 6 9 135 18 30 375 375 Q.
(Arms) o
Main circuit Single-phase/three-phase 200 ~ 240V =
Single-phase 200 ~ 240V 50/60Hz o)
Input power| power supply 50/60Hz a
c
supply | Control power S
Main power supply Single-phase 200 ~ 240V 50/60Hz o
supply >
W(mm) 35 52 80 @
Dimension | H(mm) 174 174 174 8
D(mm) 152 152 184 <)
o)
P =)
ltem Specifications o
SV-X5EB O OO T-A0-00 200 300 500 750 g'_
Rated power (W) 2000W 3000W 5000W 7500W %
Rated current (Arms) 9 12 - - g'
S

Maximum output current

17 24 - -
(Arms)
Main circuit



Supported control mode

Profile position mode

Profile speed mode

Profile torque mode

Homing mode

Cyclic synchronous position mode
Cyclic synchronous velocity mode

Cyclic synchronous torque mode

Digital input and output

DI 5
DO: 3

USB communication

PC communication uses THCS-studio; background software.

STO function

Supported by the F model

Dynamic brake

Bulit-in

Communication network

port

Two 8-pin RJ45 network interfaces

Synchronization cycle time

500us, Tms, 2ms, 4ms, 8ms

15
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I 1.1.4 Overload detection characteristics

For the SV-X5 series drive, if the torque of the motor drive surpasses the value specified in the overload detection charac-
teristics mentioned below, the protector will trigger, resulting in an overload abnormality alarm and an emergency stop of the

>

motor.

L]
100W 200W oz
350 350 2
300 300 o
— — =)
o 250 5 250 =
[ [ o
2 200 2 200 Q
2 2 S
3 150 3 150
\\‘ﬁ‘ \\‘~‘_~_ %",
(%) 100 e (%) 100 =
50 50 @
0 0 2
1 10 100 1000 1 10 100 1000 =
o
Detection time (SEC) Detection time (SEC) =
o
=]
400W 750W o
5
350 350 7}
300 S
300 §
o 250 5 250 5
Q [ S
2 500 2 200
2 2
D 150 @ 150
\\‘ \\"—‘
(%) 100 T (%) 100 i
50 50
0 0
1 10 100 1000 1 10 100 1000
Detection time (SEC) Detection time (SEC)
350 350
300 300
— 250 ~ 250
S S
2 200 2 200
@ 150 o 150
3 N~ ][] s N
100 e 100 =
0, 0,
(%) 50 (%) 50
0 0
1 10 100 1000 1 10 100 1000
Detection time (SEC) Detection time (SEC)
350 350
300 300
— 250 — 250
o o
8 200 2 200
2 150 2 150
[ S~ | o S~ |
100 I 100 I
(%) (%)
50 50
0 0
1 10 100 1000 1 10 100 1000
Detection time (SEC) Detection time (SEC)

16



I 1.1.5 Drive dimension

100W/200W/400W
>
5
35 152 —1=30 0%
F;ﬂ . .
‘ fos = Tightening\ikr <
"U. J D4 5 torque: o
i 1.2Nm S
§:
[re) [T} o
N R g o
- - - n
g‘.
:E:’ >
| " 2
% 1] o
Rawer: | T @45 ; 2
125 125 S
5
Q
750W/1KW 2
o
®5.5 o
52 152 N\ 46.5 <% (=
; Tightenﬁé g
“ﬁ\ “‘lr torque:
LN © { 3.5Nm
N al 2 [o]
= , ) )
v ﬂ
1
) K Lh = 1ol 055 ¢
41 ' . 41 |
220V 1.5KW/2KW/2.5KW/ 380V 2KW/3KW
80 184 74.5 Lni e
— - V—Qa//Tightening
! torque:
—b 5.5
~ i : 0 3.5Nm
f
N I I3 >

P55,
_ JERSENES ! P55
L6 69

17



1.2 About the motor

I 1.2.1 Motor model

>

Motor nameplate

MODEL: SV-X6MH040A-N2LD
P: 400W P/N: 1150224105900000000

S/N: 41022143431 n MAX: 6500rpm
Mn: 1.27Nm In: 2.1A n N: 3000rpm

V: AC220~240V | P67
Ambient: 40 | Ins.class:F c €
HCFa MADE IN CHINA

Model identification

uoI3e[|eISuUl pUB UOIDS[3S ‘UOIIONPOIIUL [OPOIN

SV-X2 MA 040 A-N 2 C A - ™
1 2 3 4 5 6 7 8 Special
specifications
1 Product series 4 Design sequence
SV-X2 seriesl 20BIT A: Standard speed
A/B/C/S B/C/S: Design sequence different

2 Product inertia from standard speed
T
MM Medium inertia H/K Design sequence for special inertia
MMS | Medium inertia at high speed
MH High inertia 5 Holding brake
MHH Ultra -high inertia N w/o brake
MQ |Special flange/flat/small flange B w/ brake
MG Large torque at low speed 6 Power supply voltage specifications
MGS Low-cogging cutting ) AC220V

g Product power 7 Specifications
005 50w K Wire lead type/key shaft/without oil seal
010 100w L Wire lead type/key shaft/with oil seal
015 150W C
020 200W (ii)%uelsr Connector type/key shaft/with oil seal *1
040 400W D [Connector type/key shaft/without oil seal *1
075 750W J Compact (customized)
080 800W
085 850W 8 Encoder type
100 1TKW A | Multi-turn 20BIT absolute
130 1.3KW 9 Customized version
150 1.5KW o | _
180 1.8KW
200 2KW
230 2.3KW
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I 1.2.2 Motor part names

4 power cables 4 encoder cables + shield cable
(3 power cables and 1 FG cable) Battery connection when using the >
Brake cables (BRK1+BRK2) absolute encoder
Drive input UVW Power supply of the encoder
Data communication with the drive

Lead type

Motor fixing screws (recommended)
Motor Fixed hole Recommended
model diameter screws
005A. 010A 2-04.5 M4X10
020A. 040A. 060A| 4-®5.5 M5X12 Connector type
075A. 100E 4-06.5 M5X16

uoI3e[|eISuUl pUB UOIDS[3S ‘UOIIONPOIIUL [OPOIN
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I 1.2.3 Basic specifications

AC200V~240V
ltem Unit Specifications >
Voltage \ DC280V
MHO005A MHO10A MAO20A MHO020A MAO040A MHO040A :
Motor model (SV-X2 OO OO0 —**) - S S S o o o <
High inertia | High inertia | Low inertia | Highinertia | Low inertia | High inertia 8_
Mounting flange dimension mm 40 60 %
=]
w/o brake 0.33 0.45 0.9 0.87 1.28 122 =
Weight kg o
w/ brake 0.55 0.66 1.3 1.27 1.67 1.61 %
Rated output power W 50 100 200 200 400 400 g".
Rated torque N.m 0.16 0.32 0.64 0.64 1.27 127 2
)
Instantaneous maximum o
N.m 0.56 1.11 1.91 2.23 3.82 4.46 ®
torque ~+
o
Rated current Arms 1.1 11 1.7 1.4 27 2.1 =)
)
Instantaneous maximum >
Arms 55 55 65 6.9 10.2 104 Q
current 5
7]
Rated speed rmp 3000 5_"
Maximum speed rmp 6000 5000 %
o
Torque constant N.m/ Arms 0.168 0.327 0.427 05 0.488 0.67 =)
Induced voltage constant per|
. mV/(r/min) 5 10.43 145 14.61 17.8 20.85
Baic phase
specifications
Rate of w/o brake 6.7 14.4 28.9 141 60 288
change of kW/s
rated power, W/ brake 6.1 13.8 238 132 54 278
Mechanical|  wjo brake 28 217 0.728 139 0.499 1.3
time ms
constant w/ brake 3.09 2.26 0.848 1.49 0.554 135
Electrical time constant ms 1.12 1.32 6.17 39 6.36 4.21
Motor rotor|  w/o brake 10“kam? 0.038 0.071 0.16 0.29 0.28 0.56
.m
inertia w/ brake 9 0.042 0.074 0.17 0.31 0.29 0.58
Allowable Radial load N 68 68 245 245 245 245
load Axial load 58 58 98 98 98 98
Encoder 17bit serial communication (EIA422)
Application Holding brake (note: not for braking)
Use a power supply with reinforced insulation due to SELV power supply or hazardous
Power supply -
voltage.
Rated voltage \ DC24V+10%
Brake
Rated current A 0.25 0.3 0.36
specifications
Static friction torque N.m 0.38 or more 1.6 or more
Absorption time ms 35 orless 50 or more
Release time ms 20 or less
Release voltage \ DC1V or more
Ambient Rated time Continuous
Ambient operating . o )
operating 0°C ~ 40°C (with no condensation)
temperature
condition
Ambient operating humidity |20 ~ 85%RH (with no condensation)
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-20°C ~ 65°C (with no condensation)
Ambient storage temperature ) N
Maximum temperature: 80°C for 72 hours

Ambient storage humidity |20 ~ 85%RH (with no condensation)

>

Operating & Storage ) ) ) o )
Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust and dirt

atmosphere

Heat resistance rating Class B

Insulation resistance DC1000V-5MQ or more

Insulation withstand voltage |AC1500V for 1 minute

Altitude Below 1000m above sea level
Vibration rating V15 (JEC2121)
Vibration resistance 49m/s” (5G)
Impact resistance 98m/s’ (10G)
Protection rating IP65/ (IP67)

- Grounded in accordance with the regulations, applicable to Class | .

- Applicable to TOvervoltage category Il

- Applicable to TPollution degree 2 |

Note Rated torque is the value shown when mounted on an L-beam approximately 2 times the size of the motor flange.

The brake connection cables have different polarities.
Red cable: Connects to +24V
Black cable: Connects to GND
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AC200V~240V
Item Unit Specifications
Voltage \ DC280V
MM1T00A MM100S
MAQ75A MHO75A MHO75A MH100A
Motor model (SV-X2 OO0 —#+*) - Medium Medium
Low inertia | High inertia | High inertia o o High inertia
inertia inertia
Mounting flange dimension mm 80 130
w/o brake 225 2.25 2.68 4.67 / 6.29
Weight kg
w/ brake 3.01 3.01 3.45 6.27 / 7.89
Rated output power W 750 750 1000 1000 1000 1000
Rated torque N.m 2.39 2.39 3.185 477 477 477
Instantaneous maximum
N.m 7.16 8.36 11.13 14.3 14.31 14.5
torque
Rated current Arms 4.2 38 57 52 8.25 52
Instantaneous maximum
Arms 17.4 18.8 30 15.6 25 15.6
current
Rated speed rmp 3000 2000
Basic
Maximum speed rmp 4500 3000 5000 3000
specifications
Torque constant N.m/ Arms 0.583 0.648 0.552 0.918 0573 0.918
Induced voltage constant per
mV/(r/min) 21.33 22.65 212 33.65 21.2 33.65
phase
Rate of change| w/o brake W 59.4 36.6 44.7 369 56 9.96
S
of rated power|  w/ brake 53.8 34.4 428 30.8 493 9.46
Mechanical w/o brake 0.518 1.26 1.19 1.76 1.31 6.52
ms
time constant w/ brake 0572 1.34 1.24 211 1.48 6.86
Electrical time constant ms 11.4 6.54 4.72 9.5 12.53 95
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Motor rotor w/o brake 10kam? 0.96 1.56 2 6.18 9.16 229
m
inertia w/ brake 9 1.07 1.66-4 2.1 7.4 10.4 241
Radial load 392 392 392 49 490 490
Allowable load N
Axial load 147 147 147 196 196 196
Encoder 17bit serial communication (EIA422)
Application Holding brake (note: not for braking)
Use a power supply with reinforced insulation due to SELV power supply or hazard-
Power supply -
ous voltage.
Rated voltage \ DC24V£10%
Brake speci-
Rated current A 0.42 0.9
fications
Static friction torque N.m 3.8 or more 14 or more
Absorption time ms 70 or less 100 or more
Release time ms 20 or less 60 or less
Release voltage \ DC1V or more
Rated time Continuous
Ambient operating . N
0°C ~ 40°C (with no condensation)
temperature
Ambient operating humidity |20 ~ 85%RH (with no condensation)
-20°C ~ 65°C (with no condensation)
Ambient storage temperature ) 3
Maximum temperature:80°C for 72 hours
Ambient storage humidity |20 ~ 85%RH (with no condensation)
i Operating & Storage
Ambient P 9 g Indoors (no direct sunlight) , free from corrosive gas, flammable gas, oil mist, dust and dirt
operating atmosphere
condition Heat resistance rating Class B
Insulation resistance DC1000V-5MQ or more
Insulation withstand voltage |AC1500V for 1 minute
Altitude Below 1000m above sea level
Vibration rating V15 (JEC2121)
Vibration resistance 49m/s’ (5G)
Impact resistance 98m/s’ (106)
Protection rating IP65/ (IP67)
- Grounded in accordance with the regulations, applicable to Class | .
- Applicable to TOvervoltage category Il
- Applicable to TPollution degree 2 |
Note

Rated torque is the value shown when mounted on an L-beam approximately 2 times the size of the motor flange.

Red cable: Connects to +24V
Black cable: Connects to GND

The brake connection cables have different polarities.

22
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AC200V~240V

Item Unit Specifications
Voltage \ DC280V
MM150B MGO85A MG130A MG180A
MH150A MM200A
Motor model (SV-X2 OO OO0 -*++%) - Medium S - |Large torque|Large torque|Large torque
o High inertia | High inertia
inertia at low speed | at low speed | at low speed
Mounting flange dimension mm 150 130 130 130 130 130
w/o brake / 7.37 6.98 4.67 5.87 6.98
Weight kg
w/ brake / 8.97 8.58 6.27 7.47 8.58
Rated output power W 1500 1500 2000 850 1300 1800
Rated torque N.m 7.16 7.16 9.55 5.41 8.28 115
Instantaneous maximum
N.m 215 215 28.6 14.3 233 28.6
torque
Rated current Arms 95 8 9.9 59 93 11.8
Instantaneous maximum
Arms 29 24 30 15.6 24 30
current
Rated speed rmp 2000 1500
Maximum speed rmp 5000 3000
Torque constant N.m/ Arms 0.672 0.895 0.9645 0.918 0.895 0.9645
Basic Induced voltage constant per
mV/(r/min) 25.9 34.84 37.95 33.65 34.84 40.18
specifications phase
Rate of change| w/o brake W 75.4 15.4 75.4 474 74.8 109
s
of rated power|  w/ brake 68.6 14.8 68.6 39.6 759 98.7
Mechanical w/o brake 3.16 515 1.24 1.76 1.41 0.91
ms
time constant w/ brake 3.47 535 1.37 2.1 1.6 1
Electrical time constant ms 14.3 12.7 13.88 95 12.7 13.88
Motor rotor w/o brake 10 ket 12.1 33.4 121 6.18 9.16 121
m
inertia w/ brake g 133 34.6 133 7.4 10.4 133
Radial load 490 490 490 490 490 490
Allowable load N
Axial load 196 196 196 196 196
Encoder 17bit serial communication (EIA422)
Application Holding brake (note: not for braking)

Brake

specifications

Power supply

Use a power supply with reinforced insulation due to SELV power supply or hazard-

ous voltage.
Rated voltage \ DC24V£10%
Rated current A 0.42 0.9
Static friction torque N.m 3.8 or more 14 or more
Absorption time ms 70 or less 100 or less
Release time ms 20 or less 60 or less
Release voltage V DC1V or more
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Rated time Continuous
Ambient operating 5 o )
temperature 0°C ~ 40°C (with no condensation)
Ambient operating humidity |20 ~ 85%RH (with no condensation) >
Ambient storage temperature ~20C~ 65C (with no condensation) .
Maximum temperature:80°C for 72 hours z
Ambient storage humidity |20 ~ 85%RH (with no condensation) 8_
D)
Ambient Operating & Storage Indoors (no direct sunlight) , free from corrosive gas, flammable gas, oil mist, dust and dirt g
operating atmosphere g
condition Heat resistance rating Class B g—
Insulation resistance DC1000V-5MQ or more g".
Insulation withstand voltage |AC1500V for 1 minute 2
Altitude Below 1000m above sea level é
Vibration rating V15 (JEC2121) 3
Vibration resistance 49m/s” (5G) g
Impact resistance 98m/s’ (10G) %,_
Protection rating IP65/ (IP67) g
+ Grounded in accordance with the regulations, applicable to Class I . 5=|-
- Applicable to TOvervoltage category Il %r_
- Applicable to TPollution degree 2 | S
Note Rated torque is the value shown when mounted on an L-beam approximately 2 times the size of the motor flange.
The brake connection cables have different polarities.
Red cable: Connects to +24V
Black cable: Connects to GND
I 1.2.4 Allowable load of the output shaft
Allowable load Unit 50W 100W 200W 400W 750W TkW
Radial direction N 68.6 68.6 245 245 392 392
Axial direction N 58.8 58.8 98 98 147 147
Allowable load Unit 1.5kW 2kw 850W 1.3kW 1.8kW
Radial direction N 490 490 490 490 490
Axial direction N 196 196 196 196 196
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I 1.2.5 N-T characteristics chart

Continuous working area

Instantaneous working area

MAO005 MHO005 >
0.7
0.6 07 <
o
06 &
0.5 ' —
E ‘E 05 =
S £ . 9
z 04 \\ z N S
= — N c
o o 04 N 5
s 03 2 =
5 § o3 \\ 3
0.2 0.2 N o
[ —
\\ rQI-
0 >
>
o
500 3000 6500 3000 4500 6500 5
Speed [r/min] Speed [r/min] @
Y
o
()
o
MAO010 MHO010 =}
1.4
1.5 12
e 12 = 10
z z
= 09 \\ = 08 \\
g AN g N
© 06 < ° N
0.4
—
0 0
500 3000 6500 3000 4500 6500
Speed [r/min] Speed [r/min]
MA020
2.0
€
z 16 ‘\
(]
T 12 \\
e
0.8
—
\\
0.4
0
500 3000 6000

Speed [r/min]
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MAO040

Torque [N-m]

MAO075

Torque [N-m]

MA100

Torque [N-m]

12

10

500

3000

6000
Speed [r/min]

500

3000

6000
Speed [r/min]

1000

3000

5000
Speed [r/min]

MHO040

Torque [N-m]

MHO075

Torque [N-m]

MH100

Torque [N-m]

26

12

10

14
12

10

3000

4500

6500
Speed [r/min]

1000

3000

6000
Speed [r/min]

1000

2000

3000
Speed [r/min]
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MA150

Torque [N-m]

MA200

Torque [N-m]

18

15

25
20
15

10

1000 3000 5000
Speed [r/min]
1000 3000 5000

Speed [r/min]

MH150

Torque [N-m]

27

24
20
16

12

1000

2000

3000
Speed [r/min]
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I 1.2.6 Encoder specifications

Item Specifications Note
Model name sv-00000000-**N (17bit) |SV-O0OOOOOOO-**A (17bit) = >
Supply voltage VCC DC45V ~ 55V 5% or less fluctuation

External power supply BAT — DC2.4V ~ 55V — é

External capacitor CAP — DC2.4V ~ 55V — 8_

Supply voltage VCC current e

) Typ 160mA Power surges excluded 5

consumption (=

o

Battery voltage 3.6V Qo

External power supply BAT current ) %

) — Typ T0pA when motor is stopped at ot

consumption o

room temperature =

One-turn optical resolution Absolute 131,072 (17bit) — ﬁ

o

Multiple-turn revolution count — — aQ

Maximum rotation speed 6,000 r/min — 8

Output and input pattern Differential transmission — %’_

Upward counting direction (Note 1) CCW direction — 5

7]

Transmission method Half-duplex non-simultaneous serial communication Y

Communication speed 2.5Mbps g

Operating temperature 0 ~ 85C g
External interference magnetic field +2mT (20G) or less

Note 1) Upward counting direction

CCw

*When viewed from the front of the flange,
the shaft rotates counterclockwise, i.e., CCW.

[Note]
% If the motor rotation is used at 180 degrees or less, the one-turn rotation resolution will deteriorate.
% For a motor with a brake, please observe the brake voltage specifications.

X If the brake voltage is less than 12V or is used in reverse polarity, the one-turn rotation resolution will deteriorate.
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1.2.7 Motor dimension

MHOO05A high inertia

Shaft-end dimension: >
3h9
- Keyway P9 Flat key length:
(@8h6) 14

* JZL

1 M3 depth 6
N
0

140
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Q4
- — — == | g
Q
O
5 | gl- 3 §
91[57]1 25+0.5
MHO010A high inertia
Shaft-end dimension:
3h9 Flat key length:
Keyway P9
o 14
(28h6)
!
| M3 depth 6
o~
O
040
H | i
D~
I <
- - — - = | g
Q
O
o
5 | ol 3 S
105[71]1#1 25+0.5
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MHO020A high inertia

Shaft-end dimension:

5h? Flat key length:
Keyway P9
o 25
(D14h6)
O s
| M5 depth 12
060
w
=]
+ I
i} |
<
<+
~
<
-l 13
Q
el
=
3
65 | o/~ 3 ®
100[70.5]*1 30+0.5
[ 710.04]A]

MAO020A high inertia

Shaft-end dimension:

5h9
Keyway P9
o Flat key length:
(B14h6) 25
Jl M5 depth 12
060

44.5%0.5

@50h7

b
<
i
Q
103[73.5]%1 3020.5
[710.04[A]
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MHO040A high inertia

Shaft-end dimension:

5h9

1,

160

Keyway P9

(B14h6)

Flat key length:
25

C——+

M5 depth 12

44.5+0.5

MAO040A high inertia

Shaft-end dimension:

5h9
Keyway P9

(@14h6)

M5 depth 12

11,

Flat key length:
25

C——+

1|

~
e
- == 13
(]

6.5 | ol 3 ©

117[87.5]+1 30:05| =

(]

[ 710.04[A]

@50h7

Ne]
K
S
Q
122.7[93.2]+1 30+0.5
[FT0.04A]

Sil
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MHO75A high inertia

Shaft-end dimension:
Flat key length:

6h9 25 >
0 Keyway P9
?19h6 — :
s
o M5 depth 12 S
g o
5
=
o
080 8_
c
o
3 s 5
w 3 . i 2
o =5
5 gE n | 8
< @ = 1l 2
PED ?. s
82 = 2.
e - -t = |8 3
o >
. s -
H - —
@90 = I S @
I i | +
4-@6.5 1 2
8 | 3 g:
128.5[94.5]*1 35+0.5 g
[Z10.04]A]
MAO075A high inertia
Shaft-end dimension:
6h9
Keyway P9 Flat key length:
(219h6) ) 25
M5 depth 10 3 %},
L
2
080
z AHE
(3]
w| 5
i g
$| O
o g-& @ -
1028 o o N = S
| — ~
Q
0
&
138.5[105]%1 35+0.5
| 710.04]A]
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MH100A high inertia

Shaft-end dimension:
8h9 Keyway P9

7
v

(©22h6)

1 Mé depth 20 R

[ce]
= <
143.5[123.5] o
69 &
Flat key length: 5
I | I 45 g
! “ JEL o3
c
0 &
© =
e I8 3

“|lo

= 02 :
20 5 2
| — —+
= | 5 2
| < =]
§ o
— L S a
L =
(%]
&
12 6 =
27.5 128[108]21 2
o
155.5[135.5]+1 55£0.5 S

MM100A high inertia

Shaft-end dimension:
8h9 Keyway P9
[
(@22h6)
Mé depth 20
115.5[95.5]
41

Flat key length:
I | 45

{ |
o =¥ ]
o
& =r— ®
B =
- — e Ic
Q
 — O
———————— <
e — N
N
- Q
a
12 6
27.5 100[80]1
127.5[107.5]%1 55+0.5
[A10.04]A]
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MH150A high inertia

Shaft-end dimension:

8h9 Keyway P9

~ >
(P22h6)
! M6 depth 20 °
o 157.5[137.5] z
130 %‘ Flat key length: %
45 5
[ ] o
\ s& 9
c
S 2
2o = 5
)
< H D~ (1
¢ = : :
—_ - — - — - H — pam (=
Q o
° =]
N )
g 8 a
sl 5
s
12 6 o
142[122]+1 o
=2
169.5[149.5]+1 55+0.5 =]
[A10.04]A]
MM200A high inertia
Shaft-end dimension:
8h9
— Keyway P9
(@22h6)
Mé depth 20
X 143.5[123.5]
(1130 69
I I Flat key length:
S 45
@165 i
vl w = L
2 e
Yol e} 1
—| 9 4 @ ~
5 5
- - -H==| c
Q|
1 el
e
N
— Q
@145 i s
12 6
27.5 128[108]1
155.5[135.5]%1 55%0.5
[Z10.04]A]
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1.3  External regenerative resistor selection

For a drive with a power of 100W~1000W, an optional regenerative resistor is available, and the regenerative resistor

>

should be connected to terminals P, and BR.

For a drive with a power of 1500W~2500W, the regenerative resistor is a standard feature, and the factory machine is
shorted to terminals P, and C by default, i.e., the internal regenerative resistor is used. If the external regenerative resistor is re-
quired, disconnect terminals P, and C and connect the resistor to terminals P, and D.

The corresponding braking resistor selection for each power model is as follows:

<
o
o
o
5
=
o
o
Voltage class 220V o
o
Power 100W 200W 400W 750W 1000W 1500W 2000W 2500W g‘-
Resistance and corresponding 50Q 500 500 50Q 500 400 400 400 2
n
power of optional/standard o
_ ) 50w 50W 50w 80W 80W 100W 100W 100W ®
regenerative resistor ~+
o
Power range of external = 450) = 450) = 450) = 400) =400 =300 =300 > 300 =)
)
regenerative resistor = 50W > 50W = 50W = 80W > 80W = 100W = 100W = 100W g_
5
Voltage class 380V gr
Power 2000W 3000w )
Resistance and corresponding 500 500 g.
power of standard regenerative
, 80 W 80 W
resistor
Power range of external 2 450) = 40Q)
regenerative resistor = 100W = 100W

Note:

1. For the drive with a power of 1500W~2500W, when using an external regenerative resistor, please set the drive parameter
P00.21 to 1.

2. The recommended regenerative resistor specifications in the above table are not guaranteed to meet all usage occasions. If the
regenerative resistor's heating temperature is too high, please replace it with a higher power resistor and make sure that the resistor
value complies with the permissible range of resistance value in the above table.
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1.4  Matching models for drives and motors

Power supply input . . .
7 Capacity Servo motor model Motor frame number | Power supply input rating >
rating
50W High inertia MHO05A
High inertia MHO10A 40 SV-X5EBO10A-A Z
100W o
Flat type MQO10A %
Low inertia MAO20A 5
200W High inertia MH020A 60 SV-X5EB020A-A g
(o}
Flat type MQO020A %
Low inertia MAQ4OA 5
=]
400W High inertia MH040A 60 SV-X5EBO40A-A .
o
Flat type MQO40A )
o
Low inertia MAO75A 5
750W 80 SV-X5EBO75A-A S
High inertia MHO75A o
220V >
High inertia MQ100E 80 o
SV-X5EB100A-A 5
TKW Medium inertia MM100A 7
130 SV-X5EBT00A-A o
High inertia MH1T00A =
Medium inertia MM150A 5
1.5KW SV-X5EB150A-A ]
High inertia MH150A
2KW Medium inertia MM200A SV-X5EB200A-A
Large torque at low speed MGO85A
850W 130
Large torque at low speed MG085B
SV-X5EB150A-A
Large torque at low speed MG130A
1.3KW
Large torque at low speed MG130B
1.8KW Large torque at low speed MG180A SV-X5EB250A-A
380V 2KW Medium inertia MM200A 180 SV-X5EB200T-A
3KW Medium inertia MM300A 180 SV-X5EB300T-A
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1.5

Selection of peripheral cables and connector accessories

@ Selection of peripheral cables and connector accessories

(1) Voltage input class 220V: 750W or less

Item Application Name Note
1 Drive and motor power connector PWR-CON 750W
Connection cable-CAB-PWR75A-0.5M Length: 0.5 m
Connection cable-CAB-PWR75A-1.5M Length: 1.5 m
2 Drive and motor power connection cable Connection cable-CAB-PWR75A-3M Length: 3 m
Connection cable-CAB-PWR75A-5M Length: 5 m
Connection cable-CAB-PWR75A-10M Length: 10 m
3 Encoder cable terminal ENC-TE 750W
Connection cable-SVCAB-ENC75A-0.5M Length: 0.5 m
Connection cable-SVCAB-ENC75A-1.5M Length: 1.5m
4 Connection cable-SVCAB-ENC75A-3M Length: 3 m
Regular encoder cable
Connection cable-SVCAB-ENC75A-5M Length: 5m
Connection cable-SVCAB-ENC75A-10M Length: 10 m
: Absolute encoder cable Connection cable-SVBOX-ENCABS +
Connection cable-SVCAB-ENC75A -3M
(2) Voltage input class 220V: TKW ~ 2.5KW
ltem Application Name Note
1 Drive and motor power connector PWR-CON TKW
Connection cable-CAB-PWR100A-0.5M Length: 0.5 m
Connection cable-CAB-PWR100A-1.5M Length: 1.5 m
2 Drive and motor power connection cable Connection cable-CAB-PWR100A-3M Length: 3 m
Connection cable-CAB-PWR100A-5M Length: 5 m
Connection cable-CAB-PWR100A-10M Length: 10 m
3 Brake connector PWB-CON 1KW
4 Encoder cable terminal ENC-TE 1KW
Connection cable-CAB-ENC100A-0.5M Length: 0.5 m
Connection cable-CAB-ENC100A-1.5M Length: 1.5 m
5 Regular encoder cable Connection cable-CAB-ENC100A-3M Length: 3 m
Connection cable-CAB-ENC100A-5M Length:5m
Connection cable-CAB-ENC100A-10M Length: 10 m
Connection cable-CAB-ENC100A-ABS-0.5M Length: 0.5 m
Connection cable-CAB-ENC100A-ABS-1.5M Length: 1.5 m
6 Absolute encoder cable Connection cable-CAB-ENC100A-ABS-3M Length: 3 m
Connection cable-CAB-ENC100A-ABS-5M Length:5m
Connection cable-CAB-ENC100A-ABS-10M Length: 10 m
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(3) Voltage input class 380V: 2KW ~ 3KW

ltem Application Name Note
1 Drive and motor power connector PWR-CON 2KW >
Connection cable-CAB-PWR400C-0.5M Length: 0.5 m
Connection cable-CAB- PWR400C -1.5M Length: 1.5 m °
2 Drive and motor power connection cable Connection cable-CAB- PWR400C -3M Length: 3 m 82_
Connection cable-CAB- PWR400C -5M Length: 5m o
Connection cable-CAB- PWR400C -10M Length: 10 m 2.-
Brake connector PWB-CON 2KW 8_
4 Encoder cable terminal ENC-TE 2KW §.
Connection cable-CAB-ENC100A-0.5M Length: 0.5 m _g
Connection cable-CAB-ENC100A-1.5M Length: 1.5 m &
5 Regular encoder cable Connection cable-CAB-ENC100A-3M Length: 3 m 8:-
Connection cable-CAB-ENC100A-5M Length: 5 m §
Connection cable-CAB-ENC100A-10M Length: 10 m %’_
Connection cable-CAB-ENC100A-ABS-0.5M Length: 0.5 m 5
Connection cable-CAB-ENC100A-ABS-1.5M Length: 1.5 m ﬁ*
6 Absolute encoder cable Connection cable-CAB-ENC100A-ABS-3M Length: 3 m 2=,:
Connection cable-CAB-ENC100A-ABS-5M Length: 5m g
Connection cable-CAB-ENC100A-ABS-10M Length: 10 m

@ Circuit breaker selection
Make sure to have a circuit breaker on the power input side of the drive to prevent accidents when using internal short cir-
cuits.

(1) Main circuit power supply single-phase input L1/L2

Vo] L1C-L2C control power L1-L2 main power supply Main power supply
Circuit breaker (A) recommended | Circuit breaker (A) recommended | Circuit breaker (A) recommended
SV-X5EBO10A-A - 6A 6A
SV-X5EB020A-A - 6A 6A
SV-X5EBO40A-A - 10A 10A
SV-X5EBO75A-A - T6A T6A
SV-X5EBT00A-A - T6A T6A
SV-X5EB150A-A 6A 20A 20A
SV-X5EB200A-A 6A 25A 25A
SV-X5EB250A-A 6A 25A 25A

(2) Main circuit power supply three-phase input (L1/L2/L3)

Model L1C-L2C control power L1-L2-L3 main power supply Main power supply
Circuit breaker (A) recommended | Circuit breaker (A) recommended | Circuit breaker (A) recommended
SV-X5EB150A-A 6A T10A 10A
SV-X5EB200A-A 6A T6A T6A
SV-X5EB250A-A 6A T6A T6A
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(3) 380V model

Model L1C-L2C control power L1-L2-L3 main power supply Main power supply
Circuit breaker (A) recommended | Circuit breaker (A) recommended | Circuit breaker (A) recommended
SV-X5EB200T-A 6A T6A T6A
SV-X5EB300T-A 6A 20A 20A

1.6 Installation of the drive and motor

|
I 1.6.1 Installation environment

Please ensure an installation environment that meets the following conditions as follow.
1. Install the equipment in a place out of direct sunlight.

2. The drive must be installed in a control cabinet.

3. Free from water, oil (cutting oil, oil mist), and moisture.

4. Free from flammable and explosive gases, sulfuric gases, chlorinated gases, ammonia, and other corrosive atmospheres
including acid/alkali and salt.

5. Free from dust, iron powder, cutting powder, and so on.
6. Free from high temperature, excessive vibrations, and severe impacts.

When installing in an environment that is not specified above, please consult HCFA in advance.

I 1.6.2 Dustproof and waterproof

The drive is not waterproof, and the protective structure of the motor, except for the shaft output part and the connector
part, complies with the IEC 34-5 (International Electrical Standards Association) IP65 standard.

I 1.6.3 Installation direction and clearance

€ Impact, weight-bearing
@ The motor can withstand an impact of 200m/s2 (20G) or less. When transporting, mounting, or dismounting the motor,
do not apply excessive impact or weight. Do not hold the encoder part, cable part, or connector part during transport.

@ A claw puller must be used when removing the pulley and coupling from the motor shaft.

€ Integration with the mechanical system
(@ The motor specifications state the permissible load value of the motor shaft. Exceeding the permissible load value may

shorten the lifetime of the internal bearings of the motor and cause damage to the motor shaft. Use a shaft coupling that can
fully absorb the eccentricity load.

@ Do not apply more than ékgf or more pressure to the encoder cable when assembling the motor.
® Bend the power and encoder cables to a radius of R20mm or more.

@ |Installation direction and clearance
When installing the drive, please leave sufficient clearances to ensure effective heat dissipation and convection in the

sealed control cabinet.
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100W~1000W 1500W~3000W
Mounting clearance diagram 1 Mounting clearance diagram 2

Aol 4D g 4b
| Y Wl | Ko

50mm or more 50mm or more

>

30mm or more 10mm or more| 30mm or more 30mmor more  10mm or more|  30mm or more

50mm or more 50mm or more

uoI3e[|eISuUl pUB UOIDS[3S ‘UOIIONPOIIUL [OPOIN

- The drive can be installed only in the vertical direction. During installation, use two M4 screws to fix the drive with an
output power of T00W~400W. Use two M5 screws to fix the drive with an output power of 750W~1000W. Use three M5 screws
each to secure the drive with an output power of 1500W~3000W.

- When installing the drive into the sealed cabinet such as a control cabinet, it is necessary to use fans or cooling
machines to ensure that the ambient temperature around plates is lower than 55°C. A fan or cooler is required for cooling.

« The surface temperature of the cold plates would be 30°C higher than their surrounding temperature.
- Use heat-resistant wiring materials and isolate them from temperature-sensitive machines and cables.

+ The life span of the servo drive depends on the temperature around the electrolytic capacitor. When the electrolytic
capacitor is near the end of its life span, the static capacity will decrease and internal resistance will increase. Consequently,
it will lead to overvoltage alarm, malfunction caused by noise, and component damages. The life span of the electrolytic
capacitor is approximately 5 to é years under the condition of an average annual temperature of 30°C, 80% load rate, and
average operation time of less than 20 hours per day.
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€ Ambient temperature efficiency of the drive

50°C (Maximum temperature specified)
>
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s g
\ c
20 | 2
| S
‘ g
0 13
0 10 20 30 40 45 50 g
(=)
o
Ambient temperature[°C] =]
o
=
50°C (Maximum temperature specified) o
2
~+
100 o
v E
()
80 S
Load
rate
[%] 60
750W~2.5KW (220V model)
40
20
0
0 10 20 30 40 50
Ambient temperature[°C]
50°C (Maximum temperature specified)
100
4
80
Load 4o
rate
2KW~3KW (380V model) %]
40
20
0
0 10 20 30 40 50
Ambient temperature[°C]

41



apter 2 Motor and drive wiring instructions

21
2.2
23
2.4
25
2.6
2.7
2.8
29

System wiring diagram reereeneeeaeeseaenes 43
Description of motor connector interface. S 46
Description of drive connector interface... cevreerereasesnaeaes 48
Instructions for using the CN2 interface... . . . . ettt 50
Instructions for using the CN4/CN5 interface....... ceeeeseneeeaeaseaes 52
Instructions for using the CNé6 interface.... ettt 53
Instructions for using the CN7 interface.... ceeeeseneeaeneaeaes 54
Instructions for user 1/0 wiring......... rererseeeeenenenas 55
Timing diagram ; ; . . rereras 56



2.1  System wiring diagram

Instructions for connecting a servo motor with a servo drive

4 Power input AC220V (100W~1000W wiring diagram)

®
Il
AC 220V Main power
|Circuit breaker| g
g
g
: User I/0

Host device

| Noise filter | Surge absorber
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o
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o
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o
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<
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— — CN7
Magnetic i =i
contactor LD |

- =l

"

Motor | % ¥
T

enc%clier Motor ! i f e v
cable power T gl | v

cable | Motor PE &= |

@ Points for correct wiring
- The power supply is connected to L1 and L2, please use the single-phase AC220V.

- Please use a twisted-pair shielded cable if the I/O cable is longer than 50cm.
+ The encoder cable should be shorter than 20m.

+ The common DC bus of the drive must be of the same voltage input level and should be powered up at the same time.
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€ Power input AC220V (1500W~2500W wiring diagram)

220V power Specialized
background
e software
Noise filter
Magnetic [ | Surge IN/OUT communication
contactor absorber network interface .
<
o)
o
J| The host device ;
v >
[} V o
2 W o
- <
o Motor [| s
2 | grounding s
S | terminal PE 3
2 | 3
2 Powersupply L -
grounding terminal :u:'_
c
Encoder cable 8‘
o
S
(7]

@ Power input AC220V (2000W~3000W wiring diagram)

AC 380V
Main power

‘ Circuit breaker ‘
| Noise filter |
——
Magnetic || Surge
contactor — absorber
------ oo |
Motor
power
cable Motor PE ﬂ
T
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@ Points for correct wiring
(1) L1C, L2C is the control circuit power input, please connect to single-phase AC220V; L1, L2, L3 is the main circuit power

input, please connect to three-phase AC220V or three-phase AC380V.

(2) Please use a twisted-pair shielded cable if the I/0 cable is longer than 50cm.

(3) The encoder cable should be shorter than 20m.

(4) Common DC busbar solution must be at the same voltage input level and be powered up at the same time.

(5) Braking resistor wiring: If the PC terminal is shorted, an internal braking resistor is used; if an external braking resistor is
required, the PC is disconnected and PD is connected to the external braking resistor.

Table 2.1.1 Description of servo drive and servo motor connection

Item

Description

Peripheral device composition

In order to comply with European EC standards, select the appropriate device for each specification and

set it according to  TFigure 2.1 System wiring diagram; .

Installation environment

The drive can be installed in a pollution degree 2 or pollution degree 1 environment according to
IEC60664-1.

Power supply 1:
AC200 ~ 230V
(Main circuit and control circuit

power supply)

The drive can be used in overvoltage category Il power supply environments according to IEC60664-1.

Power supply 2:
DC24V
1/0 power supply

Motor brake release power supply

The following conditions must be met to select the specifications for the DC24V external power supply.
Use a SELV power supply (%) with a capacity of 150W or less, which is a CE-compliant condition.
X SELV: safety extra low voltage

(Safety extra low voltage/non-hazardous voltage. Hazardous voltage requires reinforced insulation)

Wiring

For motor power cables, AC220V input cables, FG cables, and main circuit power distribution cables of
multi-axis configurations, use AWG18/600V voltage-resistant cables for the power of 750W or less, and

AWG14/600V voltage-resistant cables for the power of TKW or more.

Earth leakage circuit breaker

In order to protect the power cable, it is necessary to disconnect the circuit when overcurrent flows.
According to  TFigure 2.1 System wiring diagram; , be sure to use a IEC-specified and UL-approved circuit
breaker between the power supply and the noise filter.

To comply with EMC standards, use a circuit breaker with a leakage detection function recommended by
HCFA.

Noise filter

Prevents noise interference from the power cable.

To comply with EMC standards, use the noise filters recommended by HCFA.

Electromagnetic contactor

Perform main power switching (ON/OFF). Connect an overvoltage protector for use.

Surge absorber

To comply with EMC standards, use an overvoltage protector recommended by HCFA.

Signal cable noise filter / Ferrite

core

To comply with EMC standards, use the noise filter recommended by HCFA.

Regenerative resistor

There is no internal braking resistor in this product.

A regenerative resistor is required when the internal smoothing capacitor of the power supply device is
not sufficient to absorb and process regenerative power. For reference, check the regenerative discharge
condition on the setting panel, and use the regenerative resistor when the regenerative voltage warning is
ON.

For the reference specifications of regenerative resistor, please refer to [External regenerative resistor

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

Earth grounding

The products are equipped with protection setting for Class 1 equipment.

The products are grounded using a protective grounding terminal, which is implemented in a protective
box or electrical box with EMC compliance.

The protective earth terminal is indicated by the FG mark as shown below. @
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2.2  Description of motor connector interface

Motor connector terminal arrangement and wiring color coding

¢ Power supply input AC220V (750W or less)

Motor connector and pin arrangemen(50~750W)

2 4

View from the @ direction
EH Motor power supply connector

s R
1 2 View from the @ direction

Brake connector
View from the @ direction
Encoder connector

te

Absolute/Incremental
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Table 2.2.1 List of cables (750W or less)
Name Cable
Motor power input AWG18
Brake (Note 1) AWG22
Encoder (incremental) Power supply: AWG22
Encoder (absolute) Signal: AWG24
Note 1: Applicable to motors with brakes.
Table 2.2.1 For motor with the power of 750W or less
Name Terminal No. Signal name Description Wiring color coding
1 U Motor power U-phase output Red
2 V Motor power V-phase output White
Motor power input
3 W Motor power W-phase output Black
4 FG Motor housing grounding Yellow green
1 BRK+ Brake power supply DC24 V Blue (brown)
Brake [*1]
2 BRK- Brake power supply GND Yellow (orange dot)
1 BAT+ Encoder power supply + Yellow (red dot)
2 +D Serial communication data+ White (red dot )
Encoder (incremental/ 3 -D Serial communication data - White ( black dot )
absolute) 4 VCC Encoder power supply 5V output Orange (red dot)
5 GND Signal grounding Orange (black dot)
6 SHIELD Shielded cable Black

Note 1: Applicable to motors with brakes.
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@ Power supply input AC220V (1KW~2.5KW)

Motor connector and pin arrangement

Motor power input connector Motor power input connector
without a brake

— a *\
Absolute/Incremental
encoder connector
i
0 ) 0 N E

Table 2.2.2 List of cables (750W or more)
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Name Cable
Motor power input AWG19
Brake [*1] AWG21
Encoder (incremental)
AWG24
Encoder (absolute)
Note 1: Applicable to motors with brakes.
Table 2.2.2 For motor with the power of 750W or more
Name Terminal No. Signal name Description Note
1 U Motor power U-phase output
2 \ Motor power V-phase output
Motor power input
3 W Motor power W-phase output
4 FG Motor housing grounding
1 BRK+ Brake power supply DC24 V
Brake [*1] P PPy
2 BRK- Brake power supply GND
1 VCC Encoder power supply 5V output
2 GND Signal grounding
3 — NC
4 — NC
5 +D Serial communication data +
Encoder (incremental)
6 -D Serial communication data -
7 — NC
8 — NC
9 — NC
10 SHIELD Shielded cable
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Name Terminal No. Signal name Description Note
1 VCC Encoder power supply 5V output
2 GND Signal grounding
3 CAP External capacitor [*2]
4 BAT External battery [*3]
Encoder (absolute) 5 +D Serial communication data +
6 -D Serial communication data -
7 IC Internal connection
8 IC Internal connection
9 GND Signal grounding
10 SHIELD Shield cable

Note: 1. Applicable to motors with brakes.
2. The external capacitors and batteries have GND as their reference potential.

3. The internal circuit (IC) is already connected internally and does not need to be connected to any cables here.

2.3  Description of drive connector interface
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€ Connector interface definition for a drive with the power of 100W~400W
The 750W~1000W main panel interfaces are the same as the 100W~400W main panel interfaces with different dimensions.

&

il

CN2: STO function
interface

CN3: PC communication m
interf:
interface =

CN4: Communication
network interface IN

CN5: Communication
network interface OUT

CNé: User control
terminal

CN7:Encoderinterface | |

L1/L2: Power supply input

P/BR: Regenerative resistor interface
N: The negative polarity of Busbar
U/V/W: Motor power output

j

Connector terminal definition for a drive with the power of T00W~1000W

Name Terminal No. |Terminal pin No.| Signal name Description
1 L1
AC control power input 8PIN 5 5 AC control power input
3 p The positive polarity of the busbar voltage
Regenerative resistor connection 8PIN
4 BR Regenerative resistor connection interface (P ,BR)
The negative polarity of the busbar 8PIN 5 N The negative polarity of the busbar voltage
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Name Terminal No. |Terminal pin No.| Signal name Description
6 U Motor power U-phase output
Motor power output 8PIN 7 V Motor power V-phase output
8 W Motor power W-phase output
1 VCC Encoder power supply 5V output
2 GND Encoder power supply ground
3~4 NC _
Encoder CN7
5 +D Encoder signal: data input and output
6 -D Encoder signal: data input and output .
- FG Shield wire is connected to the connector housing g
1 VBUS USB power supply §
2 D- USB data- 2
PC communication CN3 3 D+ USB data + g
4 NC — <
)
5 GND USB signal ground E3
User 1/0 CNé6 Refer to description of user-control terminal (CN6) %
Q@
5
@ Connector interface definition for a drive with the power of 1500W~3000W &
5
(=)
n o
|| CN2:STO function 2

interface

L1C/L2C: Control circuit
power supply input

CN3: PC communication
interface

L1/L2/L3: Main power
supply input

CN4/CN5: Bus communication
interface IN and OUT

PC: Short circuit, uses internal
regenerative resistor

PC: Disconnection, PD connects
with external regenerative resistor

[ PN: Busbar voltage |/

|UVW: Motor power output /

| PE: Motor grounding terminal /

Connector terminal definition for a drive with the power of 17500W~3000W

CN6: User control terminal

CNT: Encoder interface

Name Terminal No. |Terminal Pin No.| Signal name Description
1 L1C
Control power input 5 oc Single-phase 220V control power input
3 L1
) ) Single-phase/ Three-phase 220V/Three-phase
Main power supply input 4 L2 ) )
380V main power supply input
5 L3
9PIN
6 PC - shorted, use an internal braking resistor
Regenerative resistor connection 7 PC-disconnected, connect PD to external braking
8 resistor
The negative polarity of the busbar 9 N PN-busbar voltage
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Name Terminal No. |Terminal Pin No.| Signal name Description
1 v Motor power U-phase output
UVW Motor power output 4PN 2 \ Motor power V-phase output
3 W Motor power W-phase output
Motor grounding terminal 4 PE Motor ground terminal PE
1 VCC Encoder power supply 5V output
2 GND Encoder power supply ground
Encoder CN7 o Ne —
5 +D Encoder signal: data input and output
6 -D Encoder signal: data input and output
- FG Shield wire is connected to the connector housing
1 VBUS USB power supply
2 D- USB data -
PC communication CN3 3 D+ USB data +
4 NC —
5 GND USB signal ground
User I/0 CNé6 Refer to description of user-control terminal (CNé)

2.4  Instructions for using the CN2 interface

Safe Torque Off (STO) is a safety function that prevents the drive from transferring energy to the motor to generate cur-
rent. If the STO function is activated, the drive stops and prepares to output a signal (S-RDY) to enter the safe status, and the
panel will display "sto".

i

STO_OUT- STO_OUT+
STO2 - STO2 +
STO1 - STO1 +

G24 24V
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€ CN2 Safety function terminal:

X5FB series drives are equipped with safety function terminals, if the safety function is not used, please short circuit jump-
ers according to the following diagram. If the safety function is needed, please follow the wiring diagram of the STO safety
function to connect with the host device.

11
STO_OUT- STO_OUT+ (11
=
2Pin—», <—1Pin
STO2- STO2+ < ::| 1] . I
8Pin ?Plln
STO1- STO1+ 'R
COM

o —
*Red solid line indicates a

short-circuit jumper

€ CN2 pin definition
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Name Symbol Terminal No. Signal name Description
1 STO_OUT+
Monitor output for safety function signals
2 STO_OUT-
3 STO2+
Two separate sets of circuits
4 STO2-
STO function CN2 . <701 Turn off the drive signal of the power module and
+
cut off the power supply
6 STO1-
7 24V
Internal 24V interface
8 COM
4 STO function block diagram:
Power
24V Power supply supply
L Safety switch Servo unit
Control circuit
— 1 (CN2) Drive signal
STOT 5:5TO1+
i 3% ) =) |[Stop
STO2
3:5TO2+
COoM Gﬁxggi = [Stop — M
%7 4:5TO2- *
Power
24V Power supply ::> module

[ 1:STO_OUT+ 7
2:STO_OUT- Z

]
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@ Instructions for using the STO function:

STO1 switch STO2 switch STO_OUT status Servo drive status
Closed Closed OFF ready
Closed Open OFF sto

Open Open ON sto
Open Closed OFF sto

€ STO safety precautions
When using the STO function, ensure that the safety requirements of the system are met. The following safety consider-

ations should be taken into account for STO function actions:

1. If an external force is applied along the vertical shaft, the motor will rotate. To maintain the position of the motor, an ex-
ternal brake needs to be applied to hold the position. In addition, it's important to note that the brake on motors with brakes is
designed exclusively for holding and cannot be used for stopping.

2. If no external force is applied and the dynamic brake fails to stop the motor at the set position, the motor will coast to
stop, which will result in a longer stopping distance. It is important to be aware of this situation when using the motor to pre-
vent any potential issues.

3. The STO function cuts power to the motor, but not the servo drive, which means that no electric insulation is carried out.
To ensure safety during servo drive or equipment maintenance, disconnect the main power supply.

2.5 Instructions for using the CN4/CNS5 interface

EtherCAT network interface definition: The standard 8-pin RJ45 network interface is used, and the definition is as shown in
the figure:

[

e

X

i

TTTTTTy
=

Pin Definition - TX+
1 TX+

TX-

B— RX+

6— RX-

PE

I

TX+

RX+

RX-

O N ||| N
BI~[R]~
T
TTTTToTy

2

PE

|
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2.6 Instructions for using the CNé6 interface

[ 15 5 | | Di5 D4 |
10 DI3
[ 14 4 [/ DI2 |
9 DI1
| 13 3 ‘ 1 — ‘DI—O DO3+| .
8 DO3
[12 2 | [ 24v D02+ K3
=4
7 DO2- o
14
QR 1 | coMm pO1+| >
6 Q DO1- o
<
)
Description of user-control terminal (CN6) %:
=]
Name Terminal No. Signal name Definition (default) Q
=]
6 DO1- Q
DO1 (brake release) 2
1 DO1+ o
(m
Digital signal output 7 DO2- o
9 9 P DO2 (fault output) a
DO 1-3 2 DO2+
8 DO3-
DO3 (positioning completed)
3 DO3+
9 DI DI1 (positive over-travel)
4 DI2 DI2 (negative over-travel)
Digital signal input
. 10 DI3 DI3 (origin switch)
5 Dl4 DI4 (probe 1)
15 DI5 DI5 (probe 2)
11 COM Power supply ground
Power supply 24V PPy
12 24V Power supply 24V
DI common terminal 13 DI-OP DI power supply input
- 14 - -
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2.7 Instructions for using the CN7 interface

The interface is used for connecting the drive to the motor encoder. During operation, the cable should be 30cm away from

the main circuit wiring.

€ CN7 interface diagram:

<
o
=
o
5] [3] [} >
o
J Qo
. i <
)
HHH :
> ; =
4 Q-4 (g
— 2 5
/ L E@ . 2"
Le][4][2] el g
1=k 2
Q| v
ol S
n
\ ]
€ CN7 pin definition
1 VCC Encoder power supply 5V output
2 GND Signal ground
3~4 NC —
Encoder CN7
5 +D Encoder signal: data input/output
6 -D Encoder signal: data input/output
— FG Connect the shielded cable to the connector housing
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2.8 Instructions for user 1/0 wiring

€ Take the example of using external 24V

I/O power supply Servo unit
24V GND 24V
12: 24V l—_l

11: COM
DI power supply DC24V input 13DI-0P G24V
Positive over-travel DIl 3@
~C 9:P_OT |‘
Negative over-travel DI2 j@
~ 4:N_OT |—
Origin switch i@)
D3 10:HOME_IN |—
Touch probe 1 3@
P Di4 5:Touch P1 |—

Touch probe 2 DI5

15:Touch P2
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Brake release l—ﬁ—l
1

MAX 50mA
Fault output l_.ﬁ'_l Housing

MAX 50mA FG l
Positioning completion l_ﬁ._l

MAXIEI)mA

Note: 1. Probe function: DI4 is designated as Probe 1, i.e. P04.04 factory value is 39. DI5 is designated as Probe 2, i.e. P04.05 factory
value is 40.
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2.9 Timing diagram

€ When the power is ON (timing of receiving servo enable signal)
P06.26=0 ~ 2 (not to hold DB during power-on)

Main power supply (L1. L2) OFF | ON
CPU reset signal M‘:’I 1.88s Valid
Internal control power supply ~ OFF [ 1.6s ON
Dynamic brake output W:bl 1.4s Invalid
Servo ready (DO signal) Invalid 3.49s Valid
Servo enable (DI signal) OFE 0s or more ON

Motor power-on status Power-off 55ms Power-on

Holding brake release
signal (DO signal) Invalid 1.1ms Valid

P06.26=3 ~ 5 (hold DB during power-on)
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Main power supply (L1, L2) OFF ON
CPU reset signal Invalid [¢ ’| 1.88s Valid
Internal control power supply ~ OFF 4 1.6s ON
Dynamic brake output Valid 4’| 25ms Invalid
Servo ready (DO signal) Invalid 3.49s Valid
Servo enable (DI signal) OFF 0s or more ON
Motor power-on status Power-off 55ms Power-on

Holding brake release
signa] (DO signa|) Invalid 1.1ms Valid

@ Servo-enable on/off action during motor rotation
P06.26=0 (coast to stop, remain free)

Servo enable (DI signal) Invalid Valid Invalid
Holding brake release )

signal (DO signal) Invalid ~ j——)| 56.6ms__ Valid 5ms  Invalid
Dynamic brake Valid Valid
output (DO signal)

Motor power-on status Power-off <—v|55ms Power-on ‘—’| 3ms Power-off

The timing of " Holding brake release signal" during the servo OFF is related to the setting of servo parameter P04.52 and
P04.53 and the running speed of the motor, see the parameter description for details, and the minimum value is 5ms.

56



P06.26=1/2 (quick stop, remain free)

Servo enable (DI signal) Invalid Valid valid
Holding brake release vald 56.6 Valid Z —
signal (DO signal) nvali ‘—'I .bms ali 4—»| ms nvali
Dynamic brake . .
output (DO signal) Valid Valid
Motor power-on status Power-off ‘_.| 55ms Power—on 14ms Power-off

The timing of " Holding brake release signal" during the servo OFF is related to the motor running speed, see the parame-
ter description for details, and the minimum value is 4ms.

DB stop P06.26=3 (DB stop, hold DB)

Servo enable (DI signal) Invalid Valid Invalid

Holding brake release
signal (DO signal)

Dynamic brake Valid :»l 25ms Invalid 18ms Valid

output (DO signal)

Invalid 4—>| 56.6ms Valid 4—>| 9ms Invalid

Motor power-on status Power-off <—>| 55ms Power-on ‘_,| 7ms Power-off

L]
<
o
~
o
=
[}
>
o
o
=
<
o
2
=
=]

«Q
5
(%]
o+
=
c
(8]
=)
o
>
(%]

The timing of " Holding brake release signal" during the servo OFF is related to the motor running speed, see the parame-
ter description for details, and the minimum value is 9ms.

DB stop P06.26=4/5 (quick stop, hold DB)

Servo enable (DI signal) Invalid Valid Invalid

Holding brake release Invalid Valid 4 -
signal (DO signal) nvail 56.6ms all ‘_’| ms Invalid

Dynamic brake Valid ) 25ms Invalid 29ms  Valid

output (DO signal)

Motor power-on status Power-off 4—0| 55ms Power-on 18ms Power-off

The timing of " Holding brake release signal" during the servo OFF is related to the motor running speed, see the parame-
ter description for details, and the minimum value is 4ms.

€ When an abnormality (fault) occurs (instruction status of servo-enable is on)
P06.27=0 (coast to stop, remain free)

Fault output signal (DO signal) Invalid Valid

Servo ready (DO signal) Valid ‘—,| 2ms Invalid

Motor power-on status

Power| Os or more Power-off
-on

D ic brak tput

ynamic brake outpu Invalid Invalid

(DO signal)
Holding brake release . -
signal (DO signal) Valid 4—’| 2ms Invalid

The timing of the "Holding brake release signal” during the faulty stop is related to the servo parameters P04.52 and P04.53
and the motor running speed, see the parameter description for details, and the minimum value is 2ms.
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P06.27=1/2 (quick stop, remain free)

Fault output signal (DO signal)  |1vanid Valid

Dynamic brake output (DO signal) Invalid Invalid

Holding brake release
signal (DO signal) Valid :»I 2ms Invalid

Motor power-on status
Power 4—v| 12ms Power-off

-on

Valid 4—»| 14ms Invalid

The timing of the "Holding brake release signal" during the faulty stop is related to the motor running speed, see the pa-
rameter description for details, and the minimum value is 2ms.

Servo ready (DO signal)

P06.27=3 (DB stop, hold DB)

Fault output signal (DO signal) Invalid Valid

Dynamic brake output (DO signal) Valid Pr— valid

Holding brake release
signal (DO signal) Valid :I 6ms Invalid

Motor power-on status
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Power :bl 4ms Power-off
-on

valid :.I 6ms Invalid

The timing of the "Holding brake release signal" during the faulty stop is related to the motor running speed, see the pa-
rameter description for details, and the minimum value is 6ms. The timing of the "servo ready" during the fault stop depends on
the speed of the motor and the minimum value is 6ms.

Servo ready (DO signal)

P06.27=4/5 (quick stop, hold DB)

Fault output signal (DO signal) Invalid| Valid
Dynamic brake output (DO signal)  y/4jig >II 27ms Invalid
Holding brake release ) -
signal (DO signal) Valid 2' 2ms Invalid
Motor power-on status

Power 4—;| 16ms Power-off

( ) -on

Servo ready (DO signal

Valid ) 2ms Invalid

The timing of the "Holding brake release signal" during the faulty stop is related to the motor running speed, see the pa-
rameter description for details, and the minimum value is 2ms. The timing of the "servo ready" during the faulty stop depends
on the speed of the motor and the minimum value is 2ms.
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€ When alarms are cleared (instruction status of servo-enable is on)

Alarm reset signal (DI signal)

Fault output signal (DO signal)
Dynamic brake output (DO signal)

Holding brake release
signal (DO signal)

Motor power-on status

Servo ready (DO signal)

Invalid Valid

Valid :»I 3.7ms Invalid

Invalid1:>| 7ms Valid

Invalid #I 38ms Valid

Power q

—off [¢ ¥ 37ms Power
-on
Valid

Invalidfe— 3 7ms
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apter 3 Tuning

31
3.2
3.3
3.4

35

Gain tuning........

Automatic gain tuning

Adaptive filter ...

Manual gain tuning......

3.41 Overall description

3.4.2 Tuning in the position mode

3.4.3 Tuning in the speed mode

3.4.4 Gain switching function

3.45 Feedforward function

3.4.6 Mechanical resonance suppression

3.47 Low-frequency vibration suppression

Inertia identification and initial angle identification




Panel display

(DServo status |

®Runnig mode |
®EtherCAT status |

@Network port
comunication status

JAY
o 6 6 0 o
M > vV S

Key description

Exit the higher level panel display and return to the lower level panel display.
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Access the panel display of the memory, or confirm parameter modifications.

Multiply the corresponding authority value by step 1 to increase the number value.

Multiply the corresponding authority value by step 1 to decrease the number value.

<0 0> v 0 e

Move to modify the digital bit. For 32-bit numbers, press and hold the key to display the high bit on a page, and press and

hold it again to display the sign bit on another page. In the zero-level panel, pressing this key can switch the display of the

7 )

monitored parameter.

Display description

Name Meaning Description

no ry: Servo not ready
ry: Servo is ready

1: Servo status display Display servo status rn: Servo is enabled
AL XX: Servo reports an alarm

Er XX: Servo reports a fault

No display: No network interface is connected
Display two communication network | 1: OUT network interface is connected
2: Communication network port status display |interface physical connection status | 1: IN network interface is connected

11: Both IN and OUT network interfaces are connected

) - Network initialization (init)
Displays the status of the EtherCAT )
) . Network pre-operation (Pre-op)
3: EtherCAT status display network, the normal power-up )
. Network safe operation (Safe-op)
sequence should be: 1-2-4-8 )
: Network operation (Op)

: No operation mode

. Profile position mode (PP)

. Profile velocity mode (PV)

: Profile torque mode (PT)

- Homing method (HM)

: Cycle sync position mode (CSP)

4: Operation mode display Display servo operation mode

N 00 O AW =2, O &~ DN /2

: Cycle sync velocity mode (CSV)

A: Cycle sync torque mode (CST)
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3.1 Gain tuning

Overall description

€ Purpose:

Servo drives need to drive motors stably, quickly, and accurately, allowing the motor to faithfully track position, speed, or
torque instructions with as little delay as possible. To achieve this, the gain of the servo drive control loop must be tuned.

See the example below:

_|

Figure 3.1 Example of gain definition g
Gain setting grade: Low Gain setting grade: High Gain setting grade: High + feedforward ‘3
Position loop gain: 20.0 1/s Position loop gain: 100.0 1/s Position loop gain: 100.0 1/s
Speed loop gain: 50.0HZ Speed loop gain: 50.0HZ Speed loop gain: 50.0HZ
Speed loop integral time: 50.0 Speed loop integral time: 50.0 Speed loop integral time: 50.0
Speed feedforward: 0 Speed feedforward: 0 Speed feedforward: 50.0
Inertia ratio: 1.00 Inertia ratio: 1.00 Inertia ratio: 1.00
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€ Procedure:
After confirming the compatibility of servo drive and servo motor, users can follow procedures below for gain tuning:

Start

Reference chapter

Inertia identification 3.5
\ 4
Auto gain tuning 32
g
3.
Y >
«Q
Requirement No
satisfied?
Yes
Manual gain fine 3.4.1~3.45

tuning

Requirement
satisfied?

Mechanical resonance

suppression ————  3.4.6~347

Low-frequency vibration
suppression

End

Figure 3.2 Gain tuning flowchart
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3.2  Automatic gain tuning

Function description

4 Overview:
Automatic gain tuning means that with the rigidity level selection function (P0O0-03), the servo drive will automatically gen-

erate a set of matched gain parameters to meet the needs of stability, accuracy, and speed.

@ Procedure:
Before starting the automatic gain tuning process, it is important to perform self-learning of the load parameters (which

currently consists mainly of load inertia identification) or to obtain the relevant load parameters by manual calculation.
The automatic gain tuning process is shown below.
There are two main types of real-time auto-tuning modes (P00.02):
1-Standard mode, which is mainly applicable to speed and torque control.

2-Positioning mode, which is mainly applicable to the position control mode, and has the same effect as the standard
mode in speed control and torque control. The setting range of rigidity level (P00.03) is from 0 to 31. Level 0 corresponds to the
weakest rigidity and the smallest gain; level 31 corresponds to the strongest rigidity and the largest gain.

Depending on the load type, the following empirical values for the rigidity level can be used for reference:
Level 5 to 8, some complex transmission machinery
Level 9 to 14, belt drive, cantilever beam structure and other systems with low rigidity.

Level 15 to 20, higher rigidity systems such as ball screws, rack and pinion, and direct drive systems.
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Servo OFF

Set
self-adjustment
mode P00.02

!

Servo enable

l

Input
instruction
Observation
waveform

l

Adjustment of
: No )
Restll;il;?ir:de:t rigidity level
? P00.03
!
Yes

Repeated
adjustments
unsatisfied?

Mechanical
resonance suppression
Low-frequency
vibration suppression

Requirement
satisfied?

Manual gain tuning

End

Figure 3.3 Automatic gain tuning flowchart

€ Relevant parameters:
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Function code Name Description Unit | Value Effective Relevant mode
0: Invalid
POO 02 | Real time auto-tuning | 1: Standard auto-tuning 1 0 Immediate Set at stop PST
2: Positioning mode
POO 03 Rigidity grade setting 0~31 1 12 Immediate Set at operation PST
P00 04 Inertia ratio 0~30.00 0.01 100 Immediate Set at operation PST
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@ Parameters that are updated automatically:
As the rigidity level changes, the servo drive automatically calculates the gain parameters internally, thereby updating the

following parameters.

Function code Name Description Unit Value

PO1 00 Position loop gain 1 1.01/s ~ 2000.0 1/s 0.11/s Automatic update

PO1 01 Speed loop gain 1 1.0Hz ~ 2000.0Hz 0.1HZ Automatic update

PO1 02 Speed loop integral time 1 0.15ms ~ 512.00ms 0.01ms Automatic update

PO1 04 Torque instruction filtering 1 0.00ms ~ 100.00ms 0.01ms Automatic update

P01 05 Position loop gain 2 1.01/s ~ 2000.0 1/s 0.11/s Automatic update

PO1 06 Speed loop gain 2 1.0Hz ~ 2000.0Hz 0.1HZ Automatic update

PO1 07 Speed loop integral time 2 0.15ms ~ 512.00ms 0.01ms Automatic update

PO1 09 Torque instruction filtering 2 0.00ms ~ 100.00ms 0.01ms Automatic update
€ Parameters that are set to fixed values: g'
The following parameters will be set to fixed values. (g

Function code Name Description Unit Value

PO1 03 Speed detection filtering 1 0.00ms ~ 100.00ms 0.0Tms 0.00ms

P01 08 Speed detection filtering 2 0.00ms ~ 100.00ms 0.0Tms 0.00ms

PO1 12 Speed feedforward gain 0.0% ~ 100.0% 0.1% 30.0%

PO1 13 Speed feedforward filtering time 0.00ms ~ 64.00ms 0.0Tms 0.50ms

P01 15 Torque feedforward gain 0.0% ~ 100.0% 0.1% 0.0%

PO1 16 Torque feedforward filtering time 0.00ms ~ 64.00ms 0.0Tms 0.00ms

PO1 03 Speed detection filtering 1 0.00ms ~ 100.00ms 0.0Tms 0.00ms

€ Parameters that are updated on conditions:
The following parameters are set to fixed values when the real-time auto-tuning mode is the positioning mode, otherwise
they remain unchanged.

Function code Name Description Unit Value

0: The 1st gain fixed

1: The 2nd gain fixed

2: Utilize DI input (GAIN-SWITCH)

3: Large torque instruction

4: Sharply-changed speed instruction
P01 18 Position control switching mode  |5: Large speed instruction 1 10
6: Large position deviation (P)

7: With position instruction (P)

8: Uncompleted positioning (P)

9: Large actual speed (P)

10: With position instruction (P) and actual speed (P)
0~1000.0ms 0.1ms 5.0ms
0~20000

Position control switching class ) ) o o 1 50
(Unit: based on gain switching mode description)

PO1 19 Position control switching delay

P01 20

Position control switching hystere-|0~20000
PO1 21 1 33
sis (Unit: based on gain switching mode description)

0~1000.0ms 0.1ms 3.3ms

PO1 22 Position gain switching time
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3.3  Adaptive filter

Function description

4 Overview:
In actual operation, the internal resonance detection module of the drive uses the vibration components in the motor

feedback to determine the resonance frequency, and accordingly automatically sets the parameters of the built-in notch filter
to attenuate the vibration near the resonance point.

This function is only available in the position control and speed control modes, where the motor is in a state of unobstruct-
ed normal rotation (not in a state of speed limitation, torque limitation, travel limitation, or clearing of the position deviation
counter).

@ Precautions
The adaptive filter function may not be effective under the following conditions:

1. When the resonant point frequency is less than 3 times the speed response frequency;

2. When the peak resonance or gain is so low that the effect of the resonance on the control performance is not visible;
3. When there are more than 3 resonance points;

4. When the speed of the motor changes drastically due to mechanical non-linear factors;

5. When the rapid acceleration instruction (the absolute value of acceleration and deceleration speed is more than
30,000rpm/s).

@ Procedure:
Set the adaptive filter mode (P02.02) to a value other than 0 or 4, and input the enable command and control instruction.

The effect of the resonance point will be shown in the motor speed. The resonance detection module will detect the mechani-
cal resonance point and display it in parameters P02.31~P02.36, and at the same time, the parameters of the 3rd notch filter or
(and) 4th notch filter will be updated dynamically according to the number of the set adaptive filters. Generally, if mechanical
vibration is detected, P02.02 can be set to 1, and then the parameters of the 3rd notch filter will be updated automatically. After
the parameters are stabilized, observe whether the mechanical vibration is effectively suppressed, and if the effect is satisfac-
tory, set P02.02 to 0 and work with fixed parameters. However, given that some mechanical systems have more than one res-
onance point, if a relatively large residual vibration is found, set P02.02 to 2. At this time, the parameters of the 4th notch filter
will also be automatically updated to attenuate the vibration of another vibration point. If the result is satisfactory, set P02.02
to 0 and work with fixed parameters. If there is still a large vibration, it can be suppressed by manually setting the 1st and 2nd
notch filter parameters (see Section 3.4.6 for details).

@ Relevant parameters:

Function code Name Description Unit Value

0-4

0: Adaptive is invalid, the 3rd and the 4th filters are
functioning but parameters are not updated;

1: One adaptive filter is valid. Only the 3rd filter is
functioning with updated parameters.

P02 02 |Adaptive filter mode 2: Two adaptive filter are valid. The 3rd and the 4th 1 0
filters are functioning with updated parameters.

3: Resonance frequency testing, but parameters are
not updated.

4: Clear adaptive records, the 3rd & 4th filters are not

functioning.
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Function code Name Description Unit Value
Resonance point 1 fre- )
P02 31 50 ~ 5000Hz THz Display parameter
quency
Resonance point 1 band-
P02 32 0~20 1 Display parameter
width
P02 33 |Resonance point 1 depth [0 ~ 99 1 Display parameter
Resonance point 2 fre-
P02 34 50 ~ 5000Hz THz Display parameter
quency
Resonance point 2 band- )
P02 35 0~ 20 1 Display parameter
width
P02 36 |Resonance point 2 depth |0 ~ 99 1 Display parameter
€ Parameters that are updated automatically:
Function code Name Description Unit Value §
P02 10 The 3“ notch filter frequency 50 ~ 5000Hz THz 5000Hz g
P02 11 The 3 notch filter width 0~ 20 1 2
P02 12 The 3" notch filter depth 0~ 99 1 0
P02 13 The 4" notch filter frequency 50 ~ 5000Hz THz 5000Hz
P02 14 The 4" notch filter width 0~ 20 1 2
P02 15 The 4" notch filter depth 0~ 99 1 0
3.4 Manual gain tuning

I 3.4.1 Overall description

€ Overview:
The X5EB series servo drives can use the automatic gain tuning function in most applications. However, under certain

complex load conditions, automatic gain tuning may not always result in optimal performance. Therefore, it is necessary to re-
adjust the gain parameters. This section explains the manual gain tuning method in various control modes.

When tuning the gain parameters, the response curve of the instruction can be observed by the background software in-
stalled on the computer, which can be used as a reference for manually tuning the parameters.

I 3.4.2 Tuning in the position mode
Refer to the following procedure for manual gain tuning during position control mode:
1. Set the correct load inertia value P00.04, or set it automatically with the load parameter self-learning function.

2. Set the following parameters to the default values shown in the table below:

P01 | 00 |Position loop gain 1 40.01/s P00 | 02 |Real-time self-tuning mode 0
P01 | 01 |Speed loop gain 1 20.0HZ P02 | 02 |Adaptive filter mode 0
P01 | 02 |[Speed loop integral time 1 30.00ms P02 | 04 |The 1st notch frequency (manual) 5000
P01 | 03 |Speed detection filtering 1 0.00ms P02 | 07 |The 2nd notch frequency (manual) 5000
P01 | 04 |Torque instruction filtering 1 1.00ms P02 | 10 |The 3rd notch frequency 5000
P01 | 05 |Position loop gain 2 40.01/s P02 | 13 |The 4th notch frequency 5000
P01 | 06 |[Speed loop gain 2 20.0HZ P02 | 19 |Position instruction FIR filtering 2 0
P01 | 07 |Speed loop integral time 2 30.00ms P02 | 20 |The 1st damping frequency 0
P01 | 08 |Speed detection filtering 2 0.00ms P02 | 22 |The 2nd damping frequency 0
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P01 | 09 |Torque instruction filtering 2 1.00ms P01 | 18 |Position control switching mode 0
P01 | 10 |Speed regulator PDFF coefficient 100.0% P01 | 23 |Speed control switching mode 0
P02 | 00 |Position instruction smoothing filtering 0 P01 | 27 |Torque control switching mode 0
P02 | 01 |Position instruction FIR filtering 0 P01 | 12 |Speed feedforward gain 0

0

P01 | 13 |Speed feed-forward filtering time

3. Adjust the parameter values in the table below as target values until the desired performance index is achieved.

. } Observe the positioning time, if the positioning time is too long, increase this
P01 00 Position loop gain 1 50.01/s ) i o o
value; otherwise, reduce it. If the time is too long, vibration may occur.

) Adjust the gain upwards provided that no vibration occurs, there are no abnor-
P01 01 Speed loop gain 1 30.0Hz ) } o ] o
mal noises, and there is no significant overshoot, otherwise adjust it downwards.

) ) If the value is reduced, the positioning time decreases. If the value is too small,
PO1 02 Speed loop integral time 1 25.00ms

vibration may occur. If the value is large, it may not be able to converge to 0.

) o When vibration occurs, try to change this value. This value is used in conjunction
P01 04 Torque instruction filter 1 0.50ms ) )
with P01.02 and is positively correlated.
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Increase the feedforward gain can reduce the real-time position deviation with-
) out causing vibrations and rattles. Uneven input instructions can be improved

P01 12 Speed feedforward gain 30.0% } } } ) )
by increasing the feedforward filter time constant P01.13. Before using speed

feedforward, set P01.11 to a non-zero value.

I 3.4.3 Tuning in the speed mode

The procedure for the speed control mode is similar to that for the position control mode, except for the position loop re-
lated parameters P01.00, P01.05, and the speed feedforward parameters P01.12, P01.13.

I 3.4.4 Gain switching function
€ Procedure:
The following effects can be achieved by switching the gain according to the internal status or by an external signal:

1. Suppress vibration during stop while improving the dynamic response of servo following performance as much as pos-
sible.

2. Increase the gain of the whole timing to shorten the positioning time.

3. Switch gain according to external signals.

A Position
instruction
>
Stop Drive Stop
Low gain High gain group II Low gain
group | group |
Gain switching time Switching delay time

Figure 3.4 Gain switching example
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€ Procedure:
Here is an example of how to achieve high-response following during operation and low noise and vibration during stop.

1. Firstly, the gain switching function is not enabled, the 1st gain is fixed, and the 1st gain is tuned when there is a running
instruction so that the motor can achieve a good dynamic following performance.

2. Copy the group 1 gain parameters to group 2 parameters.

3. Set the gain switching conditions, P01.18 can be set to 7 for position control, and P01.19~P01.22 can be set according
to actual needs, and the default value can be used.

4. When the instruction stops, the 1st speed loop gain (P01.01) is reduced and the torque instruction filtering time (P01.04)
is slightly increased, which causes the noise to stop and the vibration to decrease.

€ Gain switching condition description:

The 2nd gain switching condition Delay time Switching grade | Switching hysteresis ;'
. P01.18 Applicable | Timing P01.19 P01.20 P01.21 5
P01.23 mode diagram P01.24 P01.25 P01.26 a
P01.27 P01.28 P01.29 P01.30
0 The 1st gain fixed PST Inapplicable Inapplicable Inapplicable
1 The 2nd gain fixed PST Inapplicable Inapplicable Inapplicable
2 Utilize DI input (GAIN-SWITCH) PST Inapplicable Inapplicable Inapplicable
3 Large torque instruction PST A Applicable Applicable (%) Applicable (%)
4 | Sharply-changed speed instruction S B Applicable Applicable (10rpm/s) Applicable (%)
5 Large speed instruction PS C Applicable Applicable (Trpm/s) | Applicable (1rpm/s)
N o ) Applicable (1 Encoder | Applicable (1 Encoder
6 Large position deviation P D Applicable resolution unit) resolution unit)
7 With position instruction p E Applicable Inapplicable Inapplicable
8 Uncompleted positioning p F Applicable Inapplicable Inapplicable
9 Large actual speed p C Applicable Applicable (Trpm/s) | Applicable (Trpm/s)
10 With position instruction p G Applicable Applicable (Trpm/s) | Applicable (1rpm/s)
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@ View the following timing diagrams in numbered order in the figure 3.5:

1. When the gain switching condition is "Utilize DI input (GAIN-SWITCH)", only when the function code DI function GAIN-
SWITCH switching selection (P01.17) is set to 1 will the gain switching of groups 1 and 2 be carried out. Otherwise, the P/PI

switching of the speed loop will be carried out.

2. The delay time only applies when the 2nd gain returns to the 1st gain.

3. When P01.18 is equal to 10, the definition of each parameter is different from other modes, so please refer to the G di-

agram in figure 3.5 for comprehension.

A B
A Speed W Speed
feedback / N\ feedback / N\
Torque g >
instruction Speed instruction variation
Hysteresis
Grade: Grade }
Grade: "~ lcrade ; o
ol i * Hysteresis NP
Delay \_.[ <« Delay Delay ~ |« Delay
Group1 Group2 Group1 Group2 Group 1 Group 1 Group2 Group1 Group2 Group1
A Speed Cc |a Speed
instruction / \ y Hysteresis feedback
Grade# ﬂ K _ >
_ Delay -
Position deviation Hysteresis
: Y
Grade < Delay
Group 1 Group 2 Group 1
Group 1 Group 2 Group 1
A Position E ||, Position
instruction instruction \
< Delay
COIN
<« Delay
Group 1 Group 2 Group 1 Group 1 Group 2 Group 1
No instruction Speed feedback G
. for duration of Absolute value Close to stop
Stop  |struction| |n Motion Po119 | Adjusting| <Po120 _| Speed loop integral
Group 1 Group 2 | Group 2 o time 2.
Other Group 1.
1

Seep feedback absolute value
<(P01.20-P01.21)

Seep feedback absolute value

<(P01.20-P01.21)

Figure 3.5 Timing diagram of gain switching under various conditions
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I 3.4.5 Feedforward function

€ Overview:
For position control, the desired speed control value can be calculated from the position control instruction, i.e. the speed

feedforward. This is added to the speed instruction regulated according to the feedback to output the actual speed control in-
struction. Compared with a feedback-only control system, this algorithm reduces the real-time position deviation and improves
the system response characteristics. The larger the feedforward gain, the smaller the position deviation will be. Theoretically,
when the feedforward gain is equal to 100%, the position deviation is equal to 0.

The position deviation follows the calculation formula:

Position deviation = (Position instruction speed / Position loop gain ) x (100.0% - Speed feedforward gain ).

Similarly, the desired torque control value, i.e. the torque feedforward, can be calculated from the speed control instruction.
This is added to the torque instruction regulated from the feedback to output the actual torque control instruction. This algo-
rithm reduces the real-time speed deviation and improves the system response characteristics compared to a feedback-only
control system. In position control, the use of torque feedforward can reduce the position deviation in the constant acceleration
section. When using torque feedforward, make sure the load inertia parameter (P00.04) is set correctly.

In practice, when the feedforward gain is too large, it may lead to a significant overshoot (position overshoot), which can
cause mechanical vibration. The machine will work with a large sound, at this time, vibration and noise can be reduced by two
methods:

1: Turn down the feedforward gain;

2: Increase the time constant of the feedforward filter.

@ Relevant parameters:

Function code Name Setting range The smallest Function code
0: No speed feedforward
P01 11 Speed feedforward control selection 1 0
1: Internal speed feedforward
PO1 12 Speed feedforward gain 0.0% ~ 100.0% 0.1% 30.0%
P01 13 Speed feedforward filtering time 0.00ms ~ 64.00ms 0.01ms 0.50ms

0: No torque feedforward
PO1 14 Torque feedforward control selection 1: Internal torque feedforward 1 0
2: Use TFFD as torque feedforward input
PO1 15 Torque feedforward gain 0.0% ~ 100.0% 0.1% 0.0%

PO1 16 Torque feedforward filtering time 0.00ms ~ 64.00ms 0.01ms 0.00ms

The torque feedforward can use the analog input external feedforward, which can be used in the case of the upper device
calculating the torque feedforward. In this case, it is necessary to set the torque feedforward selection (P01.14) to 2 and specify
the input channel of TFFD in the analog input-related setting, and the correspondence between instruction and voltage.

I 3.4.6 Mechanical resonance suppression

The mechanical system has a certain resonance frequency, when the servo gain is increased, it may resonate near the me-
chanical resonance frequency, resulting in the gain not being able to continue to increase. There are two ways to suppress me-
chanical resonance:

1. Torque instruction filter (P01.04, P01.09)

The torque instruction filter is a digital low-pass filter that suppresses mechanical resonance by setting the filter time con-
stant to attenuate the amplitude of the frequency components of the torque instruction near and above the cut-off frequency.

Filter cut-off frequency fc (Hz) = 1000 / [ 2r x torque instruction filter time constant (ms) ].
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2. Notch filter

The torque instruction filters are digital band-reject filters. The X5E servo drive has a total of 4 sets of series-connected
notch filters to choose from. The 1st and 2nd notch filters are manual setting and the 3rd and 4th notch filters are adaptive fil-
ters.

¢ Notch filter

When the adaptive filter does not enable adaptive parameter setting (P02.02 is not set to 1,2), all 4 notch filters can be
manually tuned. In this case, the resonance frequency detection module can still be activated by setting the adaptive filter
mode (P02.02) to 3 to give servo enable and control instructions. Check the display parameters P02.31~P02.36 to get the me-
chanical resonance data and use it as a reference to set the filter manually. If available, the resonance data can also be ob-
tained by adding a vibration tester to the mechanical actuator to test the modal state of the mechanical system.

Function code Name Setting range Unit Function code
P02 04 The 1st notch filter frequency (manual) 50 ~ 5000Hz THz 5000Hz
P02 05 The 1st notch filter width 0~ 20 1 2
P02 06 The Tst notch filter depth 0~ 99 1 0
P02 07 The 2nd notch filter frequency (manual) 50 ~ 5000Hz THz 5000Hz
P02 08 The 2nd notch filter width 0~20 1 2
P02 09 The 2nd notch filter depth 0~99 1 0
P02 10 The 3rd notch filter frequency 50 ~ 5000Hz THz 5000Hz
P02 1 The 3rd notch filter width 0~ 20 1 2
P02 12 The 3rd notch depth 0~ 99 1 0
P02 13 The 4th notch filter frequency 50 ~ 5000Hz THz 5000Hz
P02 14 The 4th notch filter width 0~20 1 2
P02 15 The 4th notch filter depth 0~ 99 1 0

The notch filter frequency, denoted as f0, represents the center frequency of the notch filter. Meanwhile, the notch filter
width is determined by the bandwidth coefficient of the stopband, which can be calculated as Kw = (f2 - f1) / fO. Here, f2 and
1 refer to the upper and lower frequencies that correspond to an attenuation of -3dB in the amplitude-frequency response
(AFR) characteristic, respectively. Additionally, the notch filter depth, represented by the notch filter attenuation depth coeffi-
cient, can be calculated as the amplitude ratio of the output to the input at the notch center frequency point, denoted as Kd =
A/ AO.

-15

=20

=25

-30
0 100 fifof2 300 400 500

Figure 3.6 Notch filter amplitude-frequency characteristics
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Bode Diagram
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Figure 3.7 The frequency domain response curve when the notch filter depth is set to 1 and 0, respectively =
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Figure 3.8 The role of the notch filter in servo control

I 3.4.7 Low-frequency vibration suppression

€ Overview
End vibration

|

Figure 3.9
If the mechanical load at the end is long, vibration is likely to occur when the positioning stops, which can affect the posi-
tioning effect. This type of vibration typically has a lower frequency than the mechanical resonance frequency, so it is referred
to as low-frequency vibration. The function of low-frequency vibration suppression can effectively reduce the vibration ampli-
tude and positioning time.
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@ Procedure:
Absolute position

P Time

Figure 3.10 Low-frequency vibration waveforms under positioning control

In practical applications, it is possible to encounter a situation where there is a long end mechanism on the actuating part
and there is an obvious oscillation when the position instruction stops, which is reflected in the position control waveform with
periodic vibration in the position deviation (or absolute position feedback), as shown in Figure 3.10. In this case, users can
follow the steps shown in Figure 3.11 to observe the waveform of sampling absolute position or position deviation triggered
when the speed of position instruction is changed from non-zero to zero through the background software, and calculate the
low-frequency vibration frequency and attenuation coefficient (attenuation coefficient = A1/A0), and correctly set to the Tst
damping parameter (P02.20, P02.21). After completing the above operation, observe the waveform again, if there is still peri-
odic oscillations, continue to set the 2nd damping parameter according to the method shown in Figure 3.11. After the low-fre-
guency suppression works, the positioning response waveform will be greatly improved, and the positioning tuning time will be
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shortened obviously, as shown by the thick line in Figure 3.10.

Function code Name Setting range Unit Default setting
P02 20 The 1% damping frequency 10.0HZ~100.0HZ 0.1Hz 0.0Hz

P02 21 The 1% damping filter setting 0~1.0 0.1 0

P02 22 The 2" damping frequency 10.0HZ~100.0HZ 0.1Hz 0.0Hz

P02 23 The 2™ damping filter setting 0~1.0 0.1 0

( Start )
v

Servo enable given by
servo instruction

v

Observe residual
position deviation
waveform

v

Calculate vibration
frequency

v

Calculate half-cycle
amplitude decay ratio

v

Set low-frequency
vibration suppression
parameters

v
e )

Figure 3.11 Low frequency suppression function operation flowchart
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3.5 Inertia identification and initial angle identification

(1) Before entering the identification interface

Before identifying the inertia offline, please enter P20.00 and JOG to confirm the motor can run normally. The operation
interface of inertia and initial angle identification is located in P20.03, press the key to find P20.03, and the display will be as
follows.

The first row displays

If the last digit is blinking, it means it can be modified. Changing to 1 means forward inertia identification will be per-
formed; changing to 2 means reverse inertia identification will be performed; changing to 5 means encoder initial angle identi-
fication will be performed; changing to other values means undefined.

The second row displays P2003
(2) After entering the identification page

After entering the identification page, if the parameter value displayed in the first row is changed to 1 or 2, and the SET
key is pressed, the inertia identification will be activated and the display will be as follows.

The first row displays B E‘Fa ‘:I . which indicates the value of the current inertia value (P00.04).

The second row displays , which indicates that inertia identification is in progress. After the identification is

completed, the first row displays the inertia value of this identification, and the second row displays , which indi-
cates the ending of the identification.

(3) After the identification is completed

After the identification is completed press and hold the SET key (for more than two seconds) to store the newly identified
inertia value to the E2PROM. In fact, the newly identified inertia value is recorded to the P00.04, and then the P00.04 is stored
in the E2PROM.

After entering the identification interface, if the parameter value displayed in the first row is modified to 5 and the SET key
is pressed, the initial angle identification of the encoder is activated and the first row displays the value of the current electrical
angle (P21.09).

The second row displays F”_‘ UNE , which indicates that initial angle identification is in progress. After the identification
is completed, the first row displays the currently identified initial angle value. The second row displays , which in-

dicates that the initial angle identification is completed.

After the initial angle identification is completed, there is no need to store it, and long pressing of the SET key (holding
down the SET key for more than two seconds) has no effect. Press the MODE key to exit the identification process.
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apter 4 EtherCAT communication overview

4.1 EtherCAT protocol introduction.......

4.2 EtherCAT communication basis.......

4.21
4.2.2
423
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8
4.2.9

Control modes supported by EtherCAT
EtherCAT frame structure

EtherCAT state machine

PDO (Process Data Object)

SDO (Service data object)

Distributed clock (DC)

CiA402 control process introduction

EtherCAT slave address setting

ESI file




4.1 EtherCAT protocol introduction

EtherCAT is an advanced Ethernet technology developed by Beckhoff that offers high-speed and real-time communica-
tion. It is cost-effective, easy to implement, and features a simple network structure. EtherCAT utilizes standard Ethernet phys-
ics and is ideal for high-speed 10 interconnections and data exchange in industrial applications. The primary communication
modes include master-slave communication and single-master-multi-slave communication. The master can be implemented
using the regular network card of a computer or a special master PLC, while the slaves are typically comprised of the modules
provided by Beckhoff or the integrated slave ASIC provided by authorized third parties.

Its basic features are:

* Fast:

Precise synchronization achieved by distributed clocks

* Fast data refresh rate

30 ps for 1000 digital 1/Os.

100 us for 100 servo axes

* Precise synchronization by distributed clocks
* Highly efficient, maximized utilization of Ethernet bandwidth for user data transfer

* Good synchronization performance, slave devices at each node can be synchronized with an accuracy of less than 1 us

4.2 EtherCAT communication basis

I 4.21 Control modes supported by EtherCAT

The X5E drive EtherCAT is based on the CANOpen application layer profile, CiA 402 servo, and motion control profile. Vari-
ous modes below CiA 402 are supported, see Table 4-1.
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Table 4-1 CiA402 modes supported by servo drives with EtherCAT function

CiA402 control mode Support

Cyclic synchronous position mode (CSP) Yes
Cyclic synchronous velocity mode (CSV) Yes
Cyclic synchronous torque mode (CST) Yes
Homing mode (HM) Yes

Profile position mode (PP) Yes

Profile velocity mode (PV) Yes

Profile torque mode (PT) Yes

I 4.2.2 EtherCAT frame structure

The frame structure of EtherCAT consists of an Ethernet Header + more than 1 Ethernet sub-message + Frame Check Se-
guence (FCS) as follows

14byte 46~1500byte 4byte
Ethernet Header Ethernet Data FCS

Figure 4-1 EtherCAT frame structure
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I 4.2.3 EtherCAT state machine

Init
i (IP) (P1) 1
Pre - Operational (sh
o) [ s |e» ]
(OP) Safe - Operational
(s0) | (0s) [
Operational

Figure 4-2 EtherCAT state machine
EtherCAT slave devices are required to realize the above four basic states to facilitate data interaction between the master
and the slave to manage the state machine of the slave application. See Figure 4-2.

Init(l): Initialization state.

Pre-Operational (P): Pre-operational state.
Safe-Operational(S): Safe-Operational state.
Operational(O): Operational state.

Switching from station initialization to operational state follows the following pattern: Pre-Operational - Safe-Operational
- Operational. The operating state can be directly switched to the other states.

The EtherCAT states and their conversion operations are shown in Table 4-2.

Table 4-2 EtherCAT state description

State and state conversion Operation
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it There is no communication at the application layer, and the slave can only read and write the ESC chip
ni
registers.

The master configures the slave station address register.

) If mailbox communication is supported, configure the mailbox related registers.
Init To Pre-OP (IP) o . i }
If a distributed clock is supported, configure the DC related registers.

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

Pre-OP Application layer mailbox communication

The master uses the mailbox to initialize the process data mapping.
The master configures the SM channel used for process data.

Pre-OP To Safe-OP (PS) )
The master configures the FMMU.

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

Safe-OP The application layer supports mailbox communication.
afe-
There is process data communication, but only read-in data is allowed and no output signals are generated.

The master sends valid output data.
Safe-OP To Op (SO) ‘ ,
The master writes to the state control register to request Op status.

Op All inputs and outputs are valid.

A status overview is shown in table 4-3.

Table 4-3 EtherCAT status overview

Communication action
State
SDO TxPDO RxPDO
Init NO NO NO
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Pre-OP YES NO NO
Safe-OP YES YES NO
Op YES YES YES

I 4.2.4 PDO (Process Data Object)

Cyclic process data is utilized for cyclic control data interaction between the master and slave. The servo drive uses the
SM2 (0x1C12) channel to map RxPDO data and the SM3 (0x1C13) channel to map TxPDO data.

The servo drive supports five groups of PDO mapping, and each group of PDO supports up to 20 mapped objects. The
first four groups of PDOs support remapping, and the fifth group of PDOs has fixed mapping (OMRON PLC is recommended).
See Table 4-4 for details.

1600h~1603h Changeable mapping
54"RPDO
1604h Fixed Mapping
TA00h~1A03h Changeable mappin
54NTPDO 9 g
TAO04h Fixed mapping
Table 4-4 Default configuration of PDO mapping for EtherCAT m
>
PDO Mapping object PDO configuration %
Controlword (6040h) 60400010 b
1600h
Modes of operation (6060h) 60600008 3
(RPDOT) 3
9Byte) Target position (607Ah) 607A0020 3
yte c
Touch probe function (60B8h) 60B80010 =3
o
Controlword (6040h) 60400010 3
Modes of operation (6060h) 60600008 8
1601h Target torque (6071h) 60710010 %
(RPDO2) Target position (607Ah) 607A0020 <
®
(19Byte) Max. motor velocity (6080h) 60800020 3
Touch probe function (60B8h) 60B80010
Target velocity (60FFh) 60FF0020
Controlword (6040h) 60400010
Modes of operation (6060h) 60600008
1602h
Max. torque (6072h) 60720010
(RPDO3)
Target position (607Ah) 607A0020
(15Byte)
Touch probe function (60B8h) 60B80010
Target velocity (60FFh) 60FF0020
Controlword (6040h) 60400010
Modes of operation (6060h) 60600008
Target torque (6071h) 60710010
1603h
Max. torque (6072h) 60720010
(RPDO4)
Target position (607Ah) 607A0020
(21Byte)
Max. motor velocity (6080h) 60800020
Touch probe function (60B8h) 60B80010
Target velocity (60FFh) 60FF0020
Controlword (6040h) 60400010
1604h -
Modes of operation (6060h) 60600008
(RPDO5)
Target torque (6071h) 60710010
(23Byte)
Target position (607Ah) 607A0020
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PDO Mapping object PDO configuration
Max. profile velocity (607Fh) 607F0020
1604h Touch probe function (60B8h) 60B80010
(RPDO5) Positive torque limit value(60EOh) 60E00010
(23Byte) Negative torque limit value (60ETh) 40E10010
Target velocity(60FF) 60FF0020
Error code (603Fh) 603F0010
Status word (6041h) 60410010
Position actual value (6064h) 60640020
1A00h Modes of operation display (6061h) 60610008
(TXPDO1) Touch probe status (60B9h) 60B90010
(25Byte) Touch probe pos1 pos value (60BAh) 60BA0020
Following error actual value (60F4h) 60F40020
Digital inputs (60FDh) 60FD0020
Servo internal error code (213Fh) 213F0010
Error code (603Fh) 603F0010
Status word (6041h) 60410010 m
Modes of operation display (6061h) 60610008 ;:;rr
Position actual value (6064h) 60640020 o
AR Velocity actual value ( (606Ch) 606C0020 )—>|
(TXPDO2) 8
(29Byte) Torque actual value (6077h) 60770010 3
Touch probe status (60B%h) 60890010 3
Touch probe pos1 pos value (60BAh) 60BA0020 %
Touch probe pos1 neg value (60BBh) 60BB0020 g‘i
Digital inputs (60FDh) 60FD0020 °
Error code (603Fh) 603F0010 é
Status word (6041h) 60410010 %
Modes of operation display (6061h) 60610008 2
1A02h Position actual value (6064h) 60640020
(TXPDO3)
(25Byte) Velocity actual value (606Ch) 606C0020
Torque actual value (6077h) 60770010
Touch probe status (60B%h) 60B90010
Touch probe pos1 pos value (60BAh) 60BA0020
Digital inputs (60FDh) 60FD0020
Error code (603Fh) 603F0010
Status word (6041h) 60410010
Modes of operation display (6061h) 60610008
1A03h Position actual value (6064h) 60640020
(TXPDO4) Velocity actual value (606Ch) 606C0020
(25Byte) Torque actual value (6077h) 60770010
Touch probe status (60B9h) 60B90010
Touch probe pos1 pos value (60BAh) 60BA0020
Digital inputs (60FDh) 60FD0020
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PDO Mapping object PDO configuration
Status word (6041h) 60410010
Modes of operation display (6061h) 60610008
Position actual value (6064h) 60640020
Velocity actual value (606Ch) 606C0020
1A04h Torque actual value (6077h) 60770010
(TXPDO5) Touch probe status (60B9h) 60B90010
(33Byte) Touch probe pos1 pos value (60BAh) 60BA0020
Touch probe pos2 pos value (60BCh) 60BC0020
Following error actual value (60F4h) 60F40020
Error code (603Fh) 603F0010
Digital inputs (60FDh) 60FD0020

4.2.4.1Sync Manager PDO assign object

Only one RxPDO and one TxPDO configuration are supported in the X5E drive. As shown in Table 4-5:

Table 4-5 Servo drive EtherCAT-supported PDO

Index Sub-index Mapping object
0x1C12 0 Any group of RxPDO 1600~1604
0x1C13 0 Any group of TxPDO 1TA00~1A04

4.2.4.2 PDO mapping management

The PDO mapping content contains the information needed to receive or send PDOs, including index, subindex, and data
length. Sub-index O indicates the number of PDO mapping objects, sub-index 1 to N indicates the content represented by the
Tst to Nth elements of the PDO, each PDO mapping object can map at most one data object containing 4 bytes, and a PDO
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can contain at most 4*n data lengths.

The mapping content consists of 2 bytes for the index of the object, one byte for the sub-index, and one byte for the data
length, as shown in Table 4-6 below:

Table 4-6 Mapping content structure

Byte Byte 3~2 Byte 1 Byte 0

Meaning Index Sub-index Data length

The index and sub-index determine the position of the object in the object dictionary. The data length indicates how many
bits make up the object. The length information is typically categorized as byte (8 bits), word (16 bits), and double word (32
bits), representing the actual length of the object in a hexadecimal string.

Object length Bit length
08h 8bit
10h 16bit
20h 32bit

For example, an object mapping content of 60400010h means that the index of the object is 0x6040, the sub-index is
0x00, and the length is 16bit i.e. one word.
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I 4.2.5 SDO (Service data object)

SDO parameters are CoE-defined non-cyclic data communications. The master achieves non-cyclic data interactions
through the read/write mailbox data SM channel. The X5E drive can modify drive parameters through SDO.

| 42.6 Distributed clock (DC)

The DC enables all EtherCAT setting to have the same system time, thus controlling the synchronized execution of tasks for
each device. Slave devices can be used to trigger synchronized data updates from each slave simultaneously based on a syn-
chronization signal generated by the synchronized system clock. The X5E drive supports synchronized clock modes, currently
the SYNCO-generated synchronization signal mode and Free Run mode.

I 4.2.7 CiA402 control process introduction

The state machine associated with the power control of the servo drive is shown in Figure 4-3 below.

The power states for each phase of the PDS state machine are shown in Table 4-27 below.

Table 4-27 PDS state machine power states for each phase

PDS Phase Control power Power supply Drive status
Phase 1 OK NO NO
Phase 2 OK OK NO
Phase 3 OK OK OK
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Main power completed
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Ready to switch on m
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3:Switch on 6:Shut down S
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Y Operation Operation ry 2
o
16:Enable S
- > Servo ON )
1’I:Quiu:ko|oeratlon Operation 13:Fault alarm é
@
Stop 9:Disable voltage Stage 3 %
3

Figure 4-3 CiA402 control process state machine

I 4.2.8 EtherCAT slave address setting

EtherCAT slave address is set in parameter P09.18.

When P09-18 is set to O, the slave ALIAS address is determined by the address written to ESC by the host device, and for
other values ALIAS is determined by the value of P09-18 for the slave address. The ALIAS address is ignored when the host de-
vice uses automatic incremental addressing.

Users can manually set the servo parameter P09.18 (2109-13h) with servo operation panel or the host device software
Servo Studio. In the same network, the same node address is not allowed.

| 429 Esifile

The ESI file (or XML form) records the information of the X5EB servo drive EtherCAT slave, and the master generates ENI
according to the ESI, and then constitutes the EtherCAT network. For common PLC controllers (e.g. Beckhoff and OMRON etc.),
the ESlI file (or XML form) provided by HCFA needs to be saved in the folder specified by the master first in order to have nor-
mal communication.
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When using the X5EB servo drive, it is sometimes necessary to manually configure the servo drive parameters and set the
control mode through the servo drive operation panel or the upper device software HCS Studio, as shown in Table 5-1 below.

Table 5-1 Pre-setting for using X5E servo drive

Address Name Parameter content Default

0: Position mode

P00.01 1: Speed mode
Modes of operation 7
(2100-02h) 2: Torque mode
7: EtherCAT mode
P09.18
EtherCAT servo station number address 0~65535 0
(2109-13h)

5.1 Profile position mode (PP)

In the profile position mode, the drive controls the motor for both absolute and relative position positioning. The host de-
vice can set the target position, start speed, stop speed, and acceleration (deceleration) speed. When the PP mode is enabled,
set object 6060H to 1.

Velocity feed-forward Torque feed-forward
gain gain
2101-0Dh ) 2101h-10h

Velocity feed-forward Torque feed-forward

. ilteri filterin °
Target position 607Ah filtering 9

Profile velocity 6081h 2101-0Eh — 2101-11h 3
Profile acceleration 6083h [Electronic _ + aximum Velocit + o
Profile deceleration 6084h | gear Position motor | | 4 calculati):)n + 3
> — loop gain velocity > o
6091-01h |Position 2101-01h 4 limit h 2101-02h ;\
6091-02h (.jemand - (607Fh) 2101-03h S
internal Velocity e
value calculation ﬁ_’.._
(60FCh) T o
>

Torque actual value
6077h

Position actual internal value

6063h / Encoder unit Torque TTi:giL;e + Torque | Power
6064h /User instruction unit filter 60EOh regulatorjamplifier
2101-05h 60E1h

Figure 5-1 Control block diagram of the PP mode
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Command [607Ah Target Position P — 603Fh Error code >
setting | 6081h Profile velocity ”
6041h Statusword
60EON/60E1 Positive/Negative 6061h Modes of operation display
torque limit >
Corlnmand 607Dh Position soft limit ww=— | Profile
imit 607Fh Maximum profile velocity position .
6080h Maximum motor velocity mode 6064h Position actual value >
lerati 6083/6084h Acceleration/ 606Ch Velocity actual value
Acceleration/ | geceleration velocity o= >
deceleration |40C5/60C6h Maximum
Setting  |acceleration/deceleration velocity 6077h Torque actual value
605Ah Quick stop mode
Stop mode 605Dh CHzaIt modz == 60F4h Following error actual value >

Figure 5-1 Input and output of the PP mode

I 5.1.1 Controlword setting in the PP mode

The meaning of each bit of Controlword (6040h) in the PP mode is shown in Table 5-2 where the background is marked in

dark color for the PP-specific control commands.

L]
Table 5-2 Controlword description in the PP mode §
o
Bit Name Description o
0 Switch on Servo enable must be set to 1 <%
]
1 Enable voltage Servo enable must be set to 1 '8
. Servo enable must be set to 1 §,
2 Quick stop ) o
Set to 0 to enable quick stop 5
3 Operation enable Servo enable must be set to 11
p Update position instruc- |In 0 = 1 change, load the next set of position instruction parameters (including target position
tion or position increment, start speed, running speed, acceleration and deceleration speed)
0: Wait for the current position instruction to finish execution before executing a new
5 Immediate update instruction
1: Abort the instruction being executed and execute the latest position instruction
o ; 0: Absolute instruction
6 Position instruction type ; o A
1: Relative position instruction
. Eault . In 0 = 1 change, one fault reset is executed; if multiple resets are required, multiple 0 — 1
ault rese
changes are generated. When this position is equal to 1, other control instructions are invalid
0: Invalid
8 Pause ] ) ] ) o ]
1: Valid. Stop executing the instruction when it is valid
9 PP mode reserved Unavailable
10 Reserved Unavailable
Manufacturer customiza-
11~15 . Unavailable
ion
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When 6040h Controlword bit5 is 0, if the positioning data in the action is changed, it will wait until the current position in-

struction is executed before executing the new instruction as follows:

* Modes of operation

£
o
o]
©
R
©
o}
-
S
O
9}
X
(&)
[®)]
£
[}
O
VS VS VS P VS P m “~ “*~ >~ *~ -~ 4
2
O
S
j—
=
1%}
£
(0]
<
—
5
O e e o
|||||||||||||||||| I [ R 3
c
©
— e —
O
R}
c
o
=
||||||||||||||||||| 1 __ ————d 3
©
0}
RN U U R —— i (R MR S —— < gl sy iyl Spdpsbupupy syl pipdsbuly papy Spbplplpdubupe
s}
||||m| ||||||||||||||| [ DU S PR — E B oo A_ |||||||||||||||||||| m |||||||
- —" - - - ———— - - - -] m W |||||||||||||||||||||||||||||||||||||
& 2
L
[®)]
£ 3
|||||||||||||||||||| - ——— - oo oooo (e Y . -l - - R —
B e e X Ty 4----f--F-----1 o = il Epupupupnpuy B upmpnpupmpn ) i g pmpmpmpupupn
E=l
ppue il papuuupu B Supupupupupapugs fupalapupnpny Sl Py % O  =m====== -k -1------ |- --=- —---—t----
o g
m &
&
1 &
— s E — —
§ S - B § S
o = - o
» - 5 5. 5. =3 o E = s S, %
@ (%] b~
5 2« o o =N 29 < O o 2 @ 3 ~ =
o * Q. o [ [ 0 Qo Q =3 9 o W1 W1
2 55 = R >SE 2 X s) o £ a o s 2
9] = ..mw. c 2 O 2 O o o - f=ge] + € U|m U|n|u
> c o @© © o 5] < = =
o 2] ht st ot - ©» > < o [] @ o]
(] o 5 w (2] = o I = & &
= =] o <C @) [ S
© e = o
= =
o o
=
c S
o w
O <
s @
(@)
S
©
2o
c
o S
<
W ©
c
@©
©
0]

89

Figure 5-2 Instruction and status update illustration in PP mode



I 5.1.2 Statusword setting in the PP mode

The meaning of each bit of Statusword (6041h) in the PP mode is shown in Table 5-3 where the background is marked in
dark color for the PP-specific control commands.

Table 5-3 Statusword description in the PP mode

Bit Name Description
0: Invalid
0 Ready to switch on 1: Valid

When valid, it means that the servo can be enabled.

0: Invalid
1 Switched on 1: Valid
When valid, it means that the servo can be enabled.

0: Invalid
2 Operation enabled 1: Valid

When valid, it means the servo is enabled.

0: Not faulty
3 Servo fault
1: Faulty

0: Invalid
4 Voltage enabled 1: Valid

When valid, it means that the servo can be enabled.

5 Quick st 0: Quick stop is valid
uick sto
P 1: Quick stop is invalid

0: Invalid
6 Switch on disabled 1: Valid

When valid, it means that the servo cannot be enabled.

0: No alarm
7 Alarm
1: Alarm

uonelado Jo SSpPOoN «

8 Manufacturer customization Unavailable

0: Invalid
9 Remote control 1: Valid

When valid, it means that the controlword is in effect.

60400010h bit 8 (pause)=0,
0: Position is not reached

1: Position is reached
60400010h bit 8 (pause) =1
0: Deceleration in progress
1: Speed=0

10 Position arrival

0: Soft limit is not reached
11 Internal soft limit status -
1: Soft limit is reached

- New position instruction reception |0: Position instruction can be updated
status 1: Position instructions cannot be updated
13 T 0: Position deviation value is within the set range (6065h)
1: Position deviation value exceeds the set range (6065h)
14 Manufacturer customization Unavailable
0: Invalid
1: Homing completed
15 Homing completed For absolute value system, after setting the second digit from the right of the hexa-

decimal value of P09.14 to 2, the value of bit15 will be stored after a successful homing

(power-down holding), and the stored value can be cleared by setting P20.06 to 7.
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I 5.1.3 Object dictionary list in the PP mode

A list of the dictionary objects involved in the PP mode is shown in Table 5-4.

Table 5-4 Object dictionary related to the PP mode

Index Sub-index Name Access Data type Default

603Fh Error code ro unsigned16 0

6040h Controlword rw unsigned16 0

60471h Statusword ro unsigned16 0

6060h Modes of operation rw integer8 0

6061h Modes of operation display ro integer8 0

6062h Position demand value ro integer32 0

6063h Position actual internal value ro integer32 0

6064h Position actual value ro integer32 0

6065h Following error window rw unsigned32 1000000

6067h Position window rw unsigned32 100

6068h Position window time rw unsigned16 1

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

45070h 01h Min. software position limit rw integer32 -2147483648 é
02h Max. software position limit rw integer32 2147483647 8_

607Eh Polarity rw unsigned8 0 3

6081h Profile velocity rw unsigned32 100 g"'

6083h Profile acceleration rw unsigned32 100 -8

6084h Profile deceleration rw unsigned32 100 g-_

60F4h Following error actual value ro integer32 0 8

60FCh Position demand internal value ro integer32 0

I 5.1.4 Example of using the PP mode

The host device is connected to the servo drive. When running the host device, the startup and operation procedure of the
PP mode is shown in the table below.

Table 5-6 The startup and operation procedure of the PP mode

Address Name Value setting (decimal value)
60600008h Modes of operation 1
607A0020h Position setting User setting
60810020h Speed setting Default gear ratio 1:1, write 1310720 for 600rpm
Enable Any number - 6—> 7 —15

Al eari Any number — 128
arm clearin
9 (valid at the rising edge, clear if possible)

Absolute position setting (non-im-
60400010h 6> 7 = 15— 31
mediate update)

Controlword
Absolute position setting (immedi-
6 = 7 = 47— 63
ate update)

Relative position setting (non-im-
6—>7—>79 - 95

mediate update)

91



60400010h Relative position setting (immedi-
6 =7 =111 —=>127
Controlword  |ate update)
60830020h Profile acceleration Default value 13107200 Instruction unit/s"2

60840020h Profile deceleration Default value 131072000 Instruction unit/s*2

5.2  Profile velocity mode (PV)

In the profile velocity mode, the host device can set the target speed and acceleration (deceleration) speed. When the PV
mode is enabled, set the object 6060H to 3. See Figure 5-3 and Figure 5-4 for the control block diagram and input and output.

Torque feed-forward gain

2101h-10h
Torque feed-forward filtering Torque actual value
2101-11h 6077h
Target
velocity | Acceler-|Maximum Velocity Torque | Torque -
60FFh ation | velocity | |+ regulator filter | limit Torque | Power
—>

6083h limit 2101-02h 2101 | 60EOh | + regulatoramplifien

6084h | 607Fh - 2101-03h -05h | 60E1h @

Figure 5-3 Control block diagram of the PV mode

603Fh Error code
Command

setting

60FFh Target velocity o=

v

6041h Statusword

\4

60EOh/60E1 Positive/Negative

Command [torque limit . ‘
limit 607Fh Maximum profile velocity === 6061h Modes of operation display >

6080h Maximum motor velocity

208375084 Accaleration Prlofi];e 6064h Position actual value -
Acceleration/ |1 = c;:e eration ve 03 Y ”
deceleration |9€¢€ eration ve o;lty . mode

setting 60C5/60C6h Maximum acceleration/ | ""=— 606Ch Velocity actual value =
deceleration velocity >

6077h Torque actual value
605Ah Quick stop mode — >

Stop mode | 05Dh Halt mode "

606Bh Velocity instruction setting

Figure 5-4 Input and output of the PV mode

I 5.2.1 Controlword setting in the PV mode

The meaning of each bit of Controlword (6040h) in the PV mode is shown in Table 5-7 where the background is marked in
dark color for the PV-specific control commands.

Table 5-7 Controlword description in the PV mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1
) Servo enable must be set to 1
2 Quick stop }
Set to 0 to enable quick stop
3 Operation enable Servo enable must be set to 1
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4~ 6 PV mode reserved Unavailable

In 0 — 1 change, one fault reset is executed; if multiple resets are required, multiple
7 Fault reset 0 — 1 changes are generated. When this position is equal to 1, other control instruc-

tions are invalid.

0: Invalid
8 Pause 1: Valid
Stop executing the instruction when it is valid.
9 PV mode reserved Unavailable
10 Reserved Unavailable
11~15 Manufacturer customization Unavailable

I 5.2.2 Statusword setting in the PV mode

The meaning of each bit of Statusword (6041h) in the PV mode is shown in Table 5-8 where the background is marked in
dark color for the PV-specific control commands.

Table 5-8 Statusword description in the PV mode

Bit Name Description
0: Invalid
0 Ready to switch on 1: Valid
When valid, it means that the servo can be enabled. .
) 0: Invalid, 1: Valid. §
1 Switched on o
When valid, it means that the servo can be enabled g
0: Invalid S,
2 Operation enabled 1: Valid -8
5]
When valid, it means that the servo is enabled. ]
~+
0: Not faulty o
3 Servo fault =
1. Faulty
0: Invalid
4 Voltage enabled 1: Valid.
When valid, it means that the servo can be enabled.
0: Quick stop is valid
5 Quick stop P
1: Quick stop is invalid
0: Invalid
6 Switch on disabled 1: Valid
When valid, it means that the servo cannot be enabled.
0: No alarm
7 Alarm
1: Alarm
8 Manufacturer customization Unavailable
0: Invalid
9 Remote control 1: Valid
When valid, it means that the controlword is in effect.
60400010h bit 8 (pause)=0,
0: position is not reached
1: position is reached
10 Position arrival
60400010h bit 8 (pause) = 1
0: Deceleration in progress
1: Speed=0
0: Soft limit is not reached
11 Internal soft limit status
1: Soft limit is reached
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12 Zero velocity status 0: Velocity is not equal to 0, 1: Velocity is equal to 0

13 PV mode reserved Unavailable

14 ~ 15 Manufacturer customization Unavailable

I 5.2.3 Object dictionary list in the PV mode

Alist of the dictionary objects involved in the PV mode is shown in Table 5-9.

Table 5-9 Object dictionary related to the PV mode

Index Sub-index Name Access Data type Default
603Fh Error code ro unsigned16 0
6040h Controlword rw unsigned16 0
6041h Statusword ro unsigned16 0
6060h Modes of operation rw integer8 0
6061h Modes of operation display ro integer8 0
6063h Position actual internal value ro integer32 0
6064h Position actual value ro integer32 0
606Bh Velocity demand value ro integer32 0
606Ch Velocity actual value ro integer32 0
606Dh Velocity window w unsigned16 100
606Eh Velocity window time rw unsigned16 1 é
606Fh Velocity threshold rw unsigned16 10 8_
607Ch Home offset rw integer32 0 3
407D 0Th Min. software position limit rw integer32 -2147483648 g"'
02h Max. software position limit rw integer32 2147483647 -8
607Eh Polarity rw unsigned8 0 g-_
6083h Profile acceleration rw unsigned32 13107200 8
6084h Profile deceleration rw unsigned32 13107200
6094h 01h Velocity encoder factor: numerator w unsigned32 1
02h Velocity encoder factor: denominator w unsigned32 1
60C5h Max. acceleration w unsigned32 1000000000
60C6h Max. deceleration rw unsigned3?2 1000000000
60FFh Target velocity rw integer32 0

I 5.2.4 Example of using the PV mode

1. Set servo drive parameters for running the host device, the startup and operation procedure of the PV mode is shown in
the table below.

Table 5-11 The startup and operation procedure of the PV mode

Address Name Value setting (decimal value)

60600008h Modes of operation 3

60FF0020h Speed setting Default gear ratio 1:1, write 1310720 (instruction unit/s) for 600rpm
Enable Any number - 6—> 7 —15

60400010h ] Any number — 128

Controlword Alarm clearing (valid at the rising edge, clear if possible)
Motor rotation After the speed instruction is set and enabled, the motor rotates.

60830020h Profile acceleration Default value 13107200 Instruction unit/s*2

60840020h Profile deceleration Default value 131072000 Instruction unit/s"2
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5.3  Profile torque mode (PT)

In the profile torque mode, the host device can set the target torque and rate of change of torque instruction (torque
slope). When the PT mode is enabled, set the object 6060H to 4. See Figure 5-5 and Figure 5-6 for the control block diagram
and input and output.

Target torque
6071h S f
Torque slope ?c?rrgjeo
M instruction at Torque filter| Maximum Torque Power
speed limit: "| 2101-05h | torque limit regulator | amplifier
Velocity loop
A
Velocity | Maximum Velocity actual value
regulator | profile 606Ch
2101-02h | velocity
2101-03h | 607Fh

Figure 5-5 Control block diagram of the PT mode

Command P3.27/P3.28 Internal forward/
setting reverse velocity limitation o—— 603Fh Error code .
6071h Target torque > <
(]
o
607Fh Maximum profile velocity 6041h Statusword > o
Command [6080h Maximum motor velocity o
limit 60EOh/60E1 Positive/Negative e . . -
torque limit 6061h Modes of operation display > _§
Profile ]
Acceleration/ t;rggee 6064h Position actual value > g'
deceleration |6087h Torque slope Io—— >
setting .
606Ch Velocity actual value >
605Ah Quick stop mode i — 6077h Torque actual value R
Stop mode 605Dh Halt mode m >

Figure 5-6 Input and output of the PT mode

I 5.3.1 Controlword setting in the PT mode

The meaning of each bit of Controlword (6040h) in the PT mode is shown in Table 5-12 where the background is marked in
dark color for the PT-specific control commands.

Table 5-12 Controlword description in the PT mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1
Servo enable must be set to 1
2 Quick stop
Set to 0 to enable quick stop
3 Operation enable Servo enable must be set to 1
4~ 6 PT mode reserved Unavailable
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In 0 = 1 change, one fault reset is executed; if multiple resets are required, multiple

7 Fault reset 0 — 1 changes are generated. When this position is equal to 1, other control instruc-
tions are invalid.
0: Invalid

8 Pause 1: Valid
Stop executing the instruction when it is valid.

9 PT mode reserved Unavailable

10 Reserved Unavailable

11~15 Manufacturer customization Unavailable

I 5.3.2 Statusword setting in the PT mode

The meaning of each bit of Statusword (6041h) in the PT mode is shown in Table 5-13 where the background is marked in

dark color for the PT-specific control commands.

Table 5-13  Statusword description in the PT mode

Bit Name Description
0: Invalid
0 Ready to switch on 1: Valid
When valid, it means that the servo can be enabled.
0: Invalid
1 Switched on 1: Valid
When valid, it means that the servo can be enabled.
0: Invalid
2 Operation enabled 1: Valid
When valid, it means that the servo is enabled.
0: Not faulty
3 Servo fault
1: Faulty
0: Invalid
4 Voltage enabled 1: Valid
When valid, it means that the servo can be enabled.
0: Quick stop is valid
5 Quick stop P
1: Quick stop is invalid
0: Invalid
6 Switch on disabled 1: Valid
When valid, it means that the servo cannot be enabled.
0: No alarm
7 Alarm
1: Alarm
8 Manufacturer customization Unavailable
0: Invalid
9 Remote control 1: Valid
When valid, it means that the controlword is in effect.
0: Torque is not reached
10 Position arrival
1: Torque is reached
0: Soft limit is not reached
11 Internal soft limit status
1: Soft limit is reached
12, 13 PT mode reserved Unavailable
14, 15 Manufacturer customization Unavailable

The 6041h statusword Bit10 torque arrival is related to the P04.55 and P04.56 parameter setting:
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When the torque feedback (absolute value) = P04.55 + P04.56, the torque arrival signal is output and bit10 is set to 1.

When torque feedback (absolute value) <P04.55-P04.56x0.25, torque arrival signal is not output and bit10 is cleared to 0.

| 5.3.3 Object dictionary list in the PT mode
A list of the dictionary objects involved in the PT mode is shown in Table 5-14.

Table 5-14 Object dictionary related to the PT mode

Index Sub-index Name Access Data type Default
603Fh Error code ro unsigned16 0
6040h Controlword rw unsigned16 0
6041h Statusword ro unsigned16 0
6060h Modes of operation w integer8 0
6061h Modes of operation display ro integer8 0
606Ch Velocity actual value ro integer32 0
6071h Target torque rw integer16 1000
6074h Torque demand value ro integer16 0
6077h Torque actual value ro integer16 0
607Dh 01h Min. software position limit rw integer32 -2147483648
02h Max. software position limit rw integer32 2147483647
6080h Max. motor velocity rw unsigned32 5000
6087h Torque slope rw unsigned32 0

I 5.3.4 Example of using the PT mode
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1. Set servo drive parameters for running the host device, the startup and operation procedure of the PT mode is shown in
the table below.

Table 5-16 The startup and operation procedure of the PT mode

Address Name Value setting (decimal value)
60600008h Modes of operation 4
60800020h Speed setting User setting
60710010h Profile torque setting User setting
Enable Any number - 6—> 7 —15
60400010h
Alarm clearing Any number — 128 (valid at the rising edge)
Controlword
Motor rotation Enable after giving instructions
60870020h Torque slope User setting (acceleration and deceleration in torque mode)
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5.4 Homing mode (HM)

The CiA402 protocol defines 31 ways of homing according to the origin switch signal, limit switch signal and encoder Z
signal. To enable this mode, set object 6060H to 6.

Velocity fee.d- Torque feed-
forward gain forward gain
. ) 2101-0Dh 2101h-10h__ |
Homing velocity 6099h Velocity feed- Torque feed-
Homing method 6098h orward filtering forward filtering
Homing overtime 2108-60h 2101-0Eh 2101h-11h
Controlword
6040h . . - + Maximum Velocity
Gear ratio  Filter " Position
™ Tri > N L+ motor regulator
Trigger —»6091-01h2102-01h > loop gain locit 2101-02h
— 6091-02h2102-02h h 2101-01h veocty 2101-03H
Modes of limit -
operation
6060h | Velocity
"|calculation

6077h Torque actual value

Position actual value

6063h (Encoder unit T Torque -
6064h EUSer ) fiter | fmit | Torque | Power
instruction unit) 2101-05h ©60EOh regulator|amplifier
60E1h g
<
]
Q
Homing mode control block diagram o
@]
S,
@]
6099-01h Velocity during search S
Velocity  |for switch - 3
limit 6099-02h Velocity during search | - 603Fh Error code > =
for zero 5
6041h Statusword -
Mode 6060h Modes of operation
. . DD: —
setting 6098h Homing method 6061h Modes of operation display
Homing
Acceleration/ mode | 4064h Position actual value =
deceleration [609Ah Homing acceleration o=
setting 606Ch Velocity actual value .
Stop mode 605Ah Quick stop mode N 6077h Torque actual value -

605Dh Halt mode

Input and output of homing mode

I 5.4.1 Controlword setting in the HM mode

The meaning of each bit of Controlword (6040h) in the HM mode is shown in Table 5-17 where the background is marked
in dark color for the HM-specific control commands.

Table 5-17 Controlword description in the HM mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1
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Servo enable must be set to 1

2 Enable voltage i
Set to 0 to enable quick stop
3 Operation enable Servo enable must be set to 1
0: Invalid
1: Valid
4 Homing enable
When valid, the homing process is started, and must be kept valid throughout the
process. Switching to invalid will stop the homing process.
5.6 Homing mode reserved Unavailable
In 0 — 1 change, one fault reset is executed. When this position is equal to 1, other
7 Fault reset )
control instructions are invalid
0: Invalid
8 Pause 1: Valid
Stop executing the instruction when it is valid.
9 HM mode reserved Unavailable
10 Reserved Unavailable
11~15 Manufacturer customization Unavailable

I 5.4.2 Statusword setting in the HM mode

The meaning of each bit of Statusword (6041h) in the HM mode is shown in Table 5-18 where the background is marked in

dark color for the HM-specific control commands.

Table 5-18 Statusword description in the HM mode

Bit

Name

Description

Ready to switch on

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Switched on

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Operation enabled

0: Invalid
1: Valid

When valid, it means that the servo is enabled.

Servo fault

0: Not faulty
1: Faulty

Voltage enabled

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Quick stop

0: Quick stop is valid
1: Quick stop is invalid

Switch on disabled

0: Invalid
1: Valid

When valid, it means that the servo cannot be enabled.

Alarm

0: No alarm
1: Alarm

Manufacturer customization

Unavailable

Remote control

0: Invalid
1: Valid

When valid, it means that the controlword is in effect.
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60400010h bit 8 (pause)=0,
0: Position is not reached

1: Position is reached
60400010h bit 8 (pause)=1,
0: Deceleration in progress
1: Speed=0

10 Position arrival

o 0: Soft limit is not reached
11 Internal soft limit status
1: Soft limit is reached

: ) 0: Homing is not completed
12 Homing completion output .

: Homing is completed

0: No error
13 Homing error
1: Error

14 Manufacturer customization Unavailable

0: Invalid

1: Homing completed

15 Homing completed For absolute value system, after setting the second digit from the right of the hexa-
decimal value of P09.14 to 2, the value of bit15 will be stored after a successful homing

(power-down holding), and the stored value can be cleared by setting P20.06 to 7.

I 5.4.3 Object dictionary list in the HM mode

A list of the dictionary objects involved in the HM mode is shown in Table 5-19. ?ZL
Table 5-19 Object dictionary related to the HM mode §
Index Sub-index Name Access Data type Default .éh
603Fh Error code ro unsigned16 0 g
[y
6040h Controlword rw unsigned16 0 o
6041h Statusword ro unsigned16 0 >
6060h Modes of operation rw integer8 0
6061h Modes of operation display ro integer8 0
6062h Position demand value ro integer32 0
6063h Position actual internal value ro integer32 0
6064h Position actual value ro integer32 0
6065h Following error window w unsigned32 1000000000
6067h Position window rw unsigned32 100
6068h Position window time w unsigned16 1
606Bh Velocity demand value ro integer32 0
606Ch Velocity actual value ro integer32 0
607Ch Home offset rw integer32 0
01h Min. software position limit rw integer32 -2147483648
6070n 02h Max. software position limit rw integer32 2147483647
6098h Homing mode w integer8 0
o1h Velocity of searching for deceleration - unsigned3? 18453
099h point signals in the HM mode
02h Velocity of searching for origin switch - unsigned3? 1845
signals in the HM mode
609Ah Homing acceleration rw unsigned32 1310720
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I 5.4.4 Example of using the HM mode

1. Set X5E servo drive parameters, configure homing DI-related parameters for running the host device (the fourth group
of parameters: digital input and output, specific reference to chapter 7.2, where P6.28 = 0). The startup and operation proce-
dure of the HM mode is shown in the table below.

Table 5-21 The startup and operation procedure of the HM mode

Address Name Value setting (decimal value)
60600008h Modes of operation 6
60980008h Homing mode 1~35

. Any number — 128
Alarm clearing
60400010h (valid at the rising edge)

Controlword 6 >7—=>15— 31
Homing

(Homing enable BIT4valid at the rising edge)

Velocity of searching for deceleration ] ) )
60990120h Default: 218453 (instruction unit/s)
point signals in the HM mode

Velocity of searching for origin switch
60990220h Default: 21845 (instruction unit /s)
signals in the HM mode

609A0020h Homing acceleration Default: 1310720 (instruction unit /s*2)

I 5.4.5 Homing mode introduction
The CiA402 internally defines 31 homing modes, as described in Table 5-22 below.
HSW: Origin position sensor signal
NL: Negative limit signal

PL: Positive limit signal
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ON: Valid state of the signal

OFF: Invalid state of the signal

OFF — ON: Jump edge from invalid state to valid state of the signal
ON — OFF: Jump edge from valid state to invalid state of the signal.

The following describes the various origin mode operation trajectories and signal state changes. The meaning of the sym-
bols is shown in Figure 5-22.

Table 5-22 List of supported homing modes

Homing mode Description

0 No homing mode assigned

The axis runs in a negative direction at high speed. The axis decelerates to stop after encountering the OFF — ON state of

the NL, and then reverses back to find the nearest Z pulse position and sets it as the origin.

The axis runs in a positive direction at high speed. The axis decelerates to stop after encountering the OFF — ON state of the

2 PL, and then reverses back to find the nearest Z pulse position and sets it as the origin.
If the HSW is invalid when starting, the axis runs in a positive direction, otherwise, it runs in a negative direction. After
3 encountering the ON — OFF state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse
position and set it as the origin.
If the HSW is invalid when starting, it runs in a positive direction, otherwise, it runs in a negative direction. After encountering
4 the OFF — ON state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse position as

the origin.
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Homing mode

Description

If the HSW is invalid when starting, the axis runs in a negative direction, otherwise, it runs in a positive direction. After en-
countering the ON — OFF state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse

position and set it as the origin.

If the HSW is invalid when starting, the axis runs in a negative direction, otherwise, it runs in a positive direction. After en-
countering the ON — OFF state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse

position and set it as the origin.

If the HSW is invalid when starting, the axis runs in a positive direction, otherwise, it runs in a negative direction. After en-
countering the ON — OFF state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse

position and set it as the origin.

If the HSW is invalid when starting, the axis runs in a positive direction, otherwise, it runs in a negative direction. After en-
countering the OFF — ON state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse

position and set it as the origin.

The axis runs in the positive direction when starting, regardless of whether HSW is valid or invalid. After encountering the
OFF — ON state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse position and set

it as the origin.

The axis runs in the positive direction when starting, regardless of whether HSW is valid or invalid. After encountering the
ON — OFF state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse position and set it

as the origin.

If the HSW is invalid when starting, the axis runs in a negative direction, otherwise, it runs in a positive direction. After en-
countering the ON — OFF state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse

position and set it as the origin.

If the HSW is invalid when starting, the axis runs in a negative direction, otherwise, it runs in a positive direction. After en-
countering the OFF — ON state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse

position and set it as the origin.

The axis runs in the negative direction when starting, regardless of whether HSW is valid or invalid. After encountering the
OFF — ON state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse position and set it

as the origin.

The axis runs in the negative direction when starting, regardless of whether HSW is valid or invalid. After encountering the
ON — OFF state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse position and set

it as the origin.

15

Reserved

16

Reserved

Similar to Mode 1, but instead of finding the Z pulse, the OFF — ON state position of NL encountered during negative opera-

tion is used as the origin.

Similar to Mode 2, but instead of finding the Z pulse, the OFF = ON state position of PL encountered during positive running

is used as the origin.

Similar to Mode 3, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during negative

running is used as the origin.

20

Similar to Mode 4, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during positive

running is used as the origin.

21

Similar to Mode 5, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during positive

running is used as the origin.

22

Similar to Mode 6, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during negative

running is used as the origin.

23

Similar to Mode 7, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during negative

running is used as the origin.

24

Similar to Mode 8, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during positive

running is used as the origin.
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Homing mode Description

o Similar to Mode 9, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during negative
running is used as the origin.

” Similar to Mode 10, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during positive
running is used as the origin.

57 Similar to Mode 11, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during positive
running is used as the origin.

28 Similar to Mode 12, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during negative
running is used as the origin.

2 Similar to Mode 13, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during positive
running is used as the origin.

30 Similar to Mode 14, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during negative
running is used as the origin.

31 Reserved

32 Reserved

33 Find the nearest Z pulse as the origin when running in a negative direction

34 Find the nearest Z pulse as the origin when running in a positive direction

35 Set the current position as the origin

Mechanical allowable stroke

/ \
Negative limit [ L :|

Positive limit

Starting position
\I_D/ Change direction
Invalid state
(OFF state) Origin |
\ | ) . . )
\ |;|<—\Movmg direction
PL T
| 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

Figure 5-8 The meaning of the various symbols in the homing mode illustration

Generally, it is recommended to apply homing modes 3~6, 19~22, to situations where the OFF/ON state of the HSW exact-
ly divides the entire mechanical allowable travel range into two sections, because under these 8 modes, whenever NL or PL is

encountered, it stops and alarms, and does not automatically reverse to find the origin.

It is recommended that the homing modes 7~14 and 23~30 be applied in the case where the ON state of HSW divides the
entire allowable travel range of the machine into exactly three sections, where the ON state interval occupies only a very small

portion of the entire allowable travel range of the machine (i.e., the ON state is a short-term transient state).

The above are only suggestions and are not mandatory.
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1. Mode 1, find NL and Z pulse

If the NL is invalid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the OFF — ON state of the NL, and it runs in a positive direction at a low speed. After encountering the ON — OFF
state of the NL, the axis runs in a positive direction at a low speed to find the nearest Z pulse position and set it as the origin.

If the NL is valid when starting, the axis runs in a positive direction at a low speed. After encountering the ON — OFF state
of the NL, keep the axis running to find the nearest Z pulse position and set it as the origin.

As shown in Figure 5-9, refer to Table 5-22.

e |

NL

Z pulse train

Figure 5-9 Homing mode 1 trajectory and signal state

2. Mode 2, find a positive Limit and Z pulse

If the PL is invalid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the OFF — ON state of the PL, and it runs in a negative direction at a low speed. After encountering the ON — OFF
state of the PL, the axis runs in a negative direction at a low speed to find the nearest Z pulse position and set it as the origin.

If the PL is valid when starting, the axis runs in a negative direction at a low speed. After encountering the ON — OFF state
of the PL, keep the axis running to find the nearest Z pulse position and set it as the origin.

As shown in Figure 5-10, refer to Table 5-22.

PL

Z pulse train

Figure 5-10 Homing mode 2 trajectory and signal state
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3. Mode 3, find the HSW ON—>OFF position and Z pulse when running in a negative direction

If the HSW is invalid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW, and it runs in a negative direction at a low speed. After encountering the ON —
OFF state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse position and set it as the
origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW, then reverses back to the HSW valid position at high speed and runs in a negative
direction at a low speed after decelerating to stop. After encountering the ON — OFF state of the HSW, the axis runs in a neg-
ative direction at a low speed to find the nearest Z pulse position and set it as the origin.

In this homing method, no matter encountering NL or PL at the ON state, stop the homing process and alarm.

As shown in Figure 5-11, refer to Table 5-22.

Home sensor

Z pulse train |

Figure 5-11 Homing mode 3 trajectory and signal state
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4. Mode 4, find HSW OFF—ON position and Z pulse when running in positive direction

If the HSW is invalid when starting, it runs in a positive direction at a high speed. The axis decelerates to stop after en-
countering the OFF — ON state of the HSW, then reverses back to the HSW invalid position at high speed and decelerates to
stop, then runs in a positive direction at low speed. After encountering the OFF — ON state of the HSW, the axis runs in a posi-
tive direction at a low speed to find the nearest Z pulse position as the origin.

If the HSW is valid when starting, it runs in a negative direction at a high speed. The axis decelerates to stop after encoun-
tering the ON — OFF state of the HSW and runs in a positive direction at a low speed. After encountering the OFF — ON state
of the HSW, runs in the positive direction at low speed to find the nearest Z pulse position as the origin.

In this homing method, no matter encountering NL or PL at the ON state, stop the homing process and alarm.

As shown in Figure 5-12, refer to Table 5-22.

=
3

Home sensor

Figure 5-12 Homing mode 4 trajectory and signal state

Z pulse train
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5. Mode 5, find the HSW ON—OFF position and Z pulse when running in a positive direction

If the HSW is invalid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW, and it runs in a positive direction at a low speed. After encountering the ON —
OFF state of the HSW, the axis runs in a positive direction at a low speed to find the nearest Z pulse position and set it as the
origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW, then reverses back to the HSW valid position at high speed and runs in a positive
direction at a low speed after it decelerates to stop. After encountering the ON — OFF state of the HSW, the axis runs in a pos-
itive direction at a low speed to find the nearest Z pulse position and set it as the origin.

In this homing method, no matter encountering NL or PL at the ON state, stop the homing process and alarm.

As shown in Figure 5-13, refer to Table 5-22.

Home sensor |

Z pulse train |

Figure 5-13 Homing mode 5 trajectory and signal state
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6. Mode 6, find the HSW OFF — ON position and Z pulse when running in a negative direction

If the HSW is invalid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW, then reverses back to the HSW invalid position at high speed and decelerates
to stop, then runs in a negative direction at a low speed. After encountering the OFF — ON state of the HSW, the axis runs in a
negative direction at a low speed to find the nearest Z pulse position and set it as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW, and it runs in a negative direction at a low speed. After encountering the OFF —
ON state of the HSW, the axis runs in a negative direction at a low speed to find the nearest Z pulse position and set it as the
origin.

In this homing method, no matter encountering NL or PL at the ON state, stop the homing process and alarm.

As shown in Figure 5-14, refer to Table 5-22.

Home sensor

Z pulse train |

Figure 5-14 Homing mode 6 trajectory and signal state
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7. Mode 7, find the HSW ON — OFF position and Z pulse when running in a negative direction and automatically

reverse when encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction
at a high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at a high
speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and reverses back to the HSW valid posi-
tion at high speed and decelerates to stop(If the HSW valid area is narrow, it might enter the other side of the HSW invalid po-
sition area), then it runs in a negative direction at a low speed. Finds the nearest Z pulse position, and sets it as the origin after
encountering the ON — OFF state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at a high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a negative direction
at a low speed. Find the nearest Z pulse position and set it as the origin after the axis encountering the ON — OFF state of
HSW.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after
encountering ON — OFF state of HSW and reverses back to the HSW valid position at high speed, and the axis decelerates to
stop(If the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then it runs in a negative
direction at a low speed. Find the nearest Z pulse position and set it as the origin after encountering the ON — OFF state of
HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL. Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stop the homing process
and alarm.

As shown in Figure 5-15, refer to Table 5-22.

PL

Home sensor

Z pulse train

Figure 5-15 Homing mode 7 trajectory and signal state
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8. Mode 8, find the HSW OFF — ON position and Z pulse when running in a positive direction and automatically

reverse when encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at high speed.
The axis decelerates to stop after encountering the ON = OFF state of HSW and runs in a positive direction at a low speed.
Find the nearest Z pulse position and set it as the origin after the axis encountering the OFF — ON state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW in-
valid position at high speed, and it decelerates to stop, then the axis runs in a positive direction at a low speed. Find the near-
est Z pulse position and set it as the origin after the axis encountering the OFF — ON state of HSW.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and the axis runs in a positive direction at a low speed. Find the nearest Z pulse posi-
tion and set it as the origin after the axis encountering the OFF — ON state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for a second time, stops the homing process
and alarm.

As shown in Figure 5-16, refer to Table 5-22.
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PL

Home sensor

Z pulse train

Figure 5-16 Homing mode 8 trajectory and signal state
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9. Mode 9, find the HSW OFF — ON position and Z pulse when running in a negative direction and automatically

reverse when encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction
at a high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at a high
speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW invalid posi-
tion at high speed, and it decelerates to stop, then runs in a negative direction at a low speed. Find the nearest Z pulse position
and set it as the origin after the axis encountering the OFF — ON state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and runs in a negative direction at
a low speed. Find the nearest Z pulse position and set it as the origin after the axis encountering the OFF — ON state of HSW.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and the axis runs in a negative direction at a low speed. Find the nearest Z pulse posi-
tion and set it as the origin after the axis encountering the OFF — ON state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for a second time, stops the homing process
and alarm.

As shown in Figure 5-17, refer to Table 5-22.

Home sensor

Z pulse train

Figure 5-17 Homing mode 9 trajectory and signal state
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10. Mode 10, find the HSW ON — OFF position and Z pulse when running in a positive direction and automatically

reverse when encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction
at a high speed. The axis decelerates to stop after encountering the ON state of PL and it runs in a negative direction at a high
speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a positive direction at a low
speed. Find the nearest Z pulse position and set it as the origin after the axis encountering the ON — OFF state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and reverses back to the HSW val-
id position at high speed, and decelerates to stop (If the HSW valid area is narrow, it might enter the other side of the HSW in-
valid position area), then it runs in a positive direction at a low speed. Find the nearest Z pulse position and set it as the origin
after the axis encountering the OFF — ON state of HSW.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to the HSW valid position at high speed, and decelerates to stop (If
the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then it runs in a positive direction
at a low speed. Find the nearest Z pulse position and set it as the origin after the axis encountering the OFF — ON state of
HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for a second time, stops the homing process
and alarm.

As shown in Figure 5-18, refer to Table 5-22.

PL

Home sensor

Z pulse train

Figure 5-18 Homing mode 10 trajectory and signal state
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11. Mode 11, find the HSW ON — OFF position and Z pulse when running in a positive direction and automatically

reverse when encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a positive direction at a
low speed. Find the nearest Z pulse position and set it as the origin after encountering the ON — OFF state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at high speed.
The axis decelerates to stop after encountering the ON — OFF state of HSW and reverses back to the HSW valid position at
high speed and decelerates to stop (If the HSW valid area is narrow, it might enter the other side of the HSW invalid position
area), then runs in a positive direction at a low speed. Find the nearest Z pulse position and set it as the origin after encounter-
ing the ON — OFF state of HSW.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering ON — OFF state of HSW, reverses back to the HSW valid position at high speed, and decelerates to stop(If the HSW
valid area is narrow, it might enter the other side of the HSW invalid position area), then runs in a positive direction at a low
speed. Find the nearest Z pulse position and set it as the origin after encountering the ON — OFF state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-19, refer to Table 5-22.

NL

Home sensor

Z pulse train

Figure 5-19 Homing mode 11 trajectory and signal state
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12. Mode 12, find the HSW OFF — ON position and Z pulse when running in a negative direction and automatically

reverse when encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW in-
valid position at high speed and decelerates to stop, then the axis runs in a negative direction at a low speed. Find the nearest
Z pulse position and set it as the origin after the axis encountering the OFF — ON state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at high speed.
The axis decelerates to stop after encountering the ON — OFF state of HSW and the axis runs in a negative direction at a low
speed. Find the nearest Z pulse position and set it as the origin after encountering the OFF — ON state of HSW.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and runs in a negative direction at a low speed. Find the nearest Z pulse position and
set it as the origin after the axis encounters the OFF — ON state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-20, refer to Table 5-22.

NL

Home sensor

Z pulse train

Figure 5-20 Homing mode 12 trajectory and signal state
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13. Mode 13, find the HSW OFF — ON position and Z pulse when running in a positive direction and automatically

reverse when encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at low speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and runs in a positive direction at a
low speed, Find the nearest Z pulse position and set it as the origin after the axis encounters the OFF — ON state of HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at high speed.
The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW invalid position at
high speed and decelerates to stop, then runs in a positive direction at a low speed. Find the nearest Z pulse position and set it
as the origin after encountering the OFF — ON state of HSW.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and runs in a positive direction at a low speed. Find the nearest Z pulse position and
set it as the origin after the axis encountering the OFF — ON state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-21, refer to Table 5-22.

NL

Home sensor

Z pulse train

Figure 5-21 Homing mode 13 trajectory and signal state
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14. Mode 14, find the HSW ON — OFF position and Z pulse when running in a negative direction and automatically

reverse when encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering ON — OFF state of the HSW and reverses back to the HSW valid
position at high speed and decelerates to stop (If the HSW valid area is narrow, it might enter the other side of the HSW invalid
position area), then runs in a negative direction at a low speed. Find the nearest Z pulse position and set it as the origin after
encountering the ON — OFF state of the HSW.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a negative direction at a
low speed. Find the nearest Z pulse position and set it as the origin after encountering the ON — OFF state of HSW.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to HSW valid position at high speed and decelerates to stop, then
runs in a negative position at a low speed. Find the nearest Z pulse position and set it as the origin after encountering the ON
— OFF state of HSW.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for a second time, stops the homing process
and alarm.

As shown in Figure 5-22, refer to Table 5-22.

NL

Home sensor

Z pulse train

Figure 5-22 Homing mode 14 trajectory and signal state

15. Mode 15, reserved. Please do not set.

16. Mode 16, reserved. Please do not set.
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17. Mode 17, find NL

If the NL is invalid when starting, the axis runs in a negative direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of NL and runs in a positive direction at a low speed. The axis decelerates to stop after en-
countering the ON — OFF state of the NL and sets the stop position as the origin.

If the NL is valid when starting, the axis runs in a positive direction at a low speed. The axis decelerates to stop after en-
countering the ON — OFF state of NL, and sets stop position as the origin.

As shown in Figure 5-23, refer to Table 5-22.

——

Ce |
e

NL

m

Figure 5-23 Homing mode 17 trajectory and signal state

18. Mode 18, find PL

If the PL is invalid when starting, the axis runs in a positive direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of PL and runs in a negative direction at a low speed. The axis decelerates to stop after en-
countering the ON — OFF state of the PL and sets the stop position as the origin.
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If the PL is valid when starting, the axis runs in a positive direction at a low speed. The axis decelerates to stop after en-
countering the ON — OFF state of PL and sets the stop position as the origin.

As shown in Figure 5-24, refer to Table 5-22.

—
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PL

Figure 5-24 Homing mode 18 trajectory and signal state
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19. Mode 19, find the HSW ON—OFF position when running in a negative direction

If the HSW is invalid when starting, the axis runs in a positive direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and runs in a negative direction at a low speed. The axis decelerates to stop af-
ter encountering the ON — OFF state of the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a negative direction at a high speed. The axis decelerates to stop after
encountering the ON — OFF state of the HSW and reverses back to the HSW valid position at high speed and decelerates to
stop, then runs in a negative direction at a low speed. The axis decelerates to stop after encountering the ON — OFF state of
the HSW and sets the stop position as the origin.

In this homing method, no matter encountering the PL or NL in the ON state, the homing process will stop and alarm

As shown in Figure 5-25, refer to Table 5-22.

m

Home sensor

Figure 5-25 Homing mode 19 trajectory and signal state
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20. Mode 20, find the HSW OFF—>ON position when running in a positive direction

If the HSW is invalid when starting, the axis runs in a positive direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and reverses back to the HSW invalid position at high speed and decelerates to
stop, then runs in a positive direction at a low speed. The axis decelerates to stop after encountering the OFF — ON state of
the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW and runs in a positive direction at a low speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and sets the stop position as the origin.

In this homing method, no matter encountering the PL or NL in the ON state, the homing process will stop and alarm.

As shown in Figure 5-26, refer to Table 5-22.

Home sensor

Figure 5-26 Homing mode 20 trajectory and signal state
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21. Mode 21, find the HSW ON—OFF position when running in a positive direction

If the HSW is invalid when starting, the axis runs in a negative direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and runs in a positive direction at a low speed. The axis decelerates to stop after
encountering the ON — OFF state of the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW and reverses back to the HSW valid position at high speed and decelerates to stop,
then the axis runs in a positive direction at a low speed. The axis decelerates to stop after encountering the ON — OFF state of
the HSW and sets the stop position as the origin.

In this homing method, no matter encountering the PL or NL in the ON state, the homing process will stop, and alarm.

As shown in Figure 5-27, refer to Table 5-22.

Home sensor

Figure 5-27 Homing mode 21 trajectory and signal state

22. Mode 22, find the HSW OFF—>ON position when running in a negative direction

If the HSW is invalid when starting, the axis runs in a negative direction at a high speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and reverses back to the HSW invalid position at high speed and decelerates to
stop, then the axis runs in a negative direction at a low speed. The axis decelerates to stop after encountering the OFF — ON
state of the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of the HSW and runs in a negative direction at a low speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and sets the stop position as the origin.

In this homing method, no matter encountering the PL or NL in the ON state, the homing process will stop, and alarm

As shown in Figure 5-28, refer to Table 5-22.

1
| ®
.

Home sensor

Figure 5-28 Homing mode 22 trajectory and signal state
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23. Mode 23, find the HSW ON — OFF position when running in a negative direction and automatically reverse when

encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at high speed.
The axis decelerates to stop after encountering the ON — OFF state of HSW and reverses back to the HSW valid position at
high speed and decelerates to stop(If the HSW valid area is narrow, it might enter the other side of the HSW invalid position
area), then runs in a negative direction at a low speed. The axis decelerates to stop after encountering the ON — OFF state of
the HSW and sets the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as
the origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to the HSW valid position at high speed and decelerates to stop(If
the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then runs in a negative direction at
a low speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the
origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stops the homing process
and alarm.

As shown in Figure 5-29, refer to Table 5-22.

i

PL

2

Home sensor

Figure 5-29 Homing mode 23 trajectory and signal state
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24. Mode 24, find the HSW OFF — ON position when running in a positive direction, and automatically reverse when

encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON state of PL and the axis runs in a negative direction at high
speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and the axis runs in a positive direction at
a low speed. The axis decelerates to stop after encountering the OFF — ON state of HSW, set the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and reverses back to the HSW
invalid position at high speed and The axis decelerates to stop, then the axis runs in a positive direction at a low speed. The
axis decelerates to stop after encountering the OFF — ON state of the HSW, and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering ON — OFF state of HSW and the axis runs in a positive direction at a low speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW, and sets the stop position as the origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stops the homing process
and alarm

As shown in Figure 5-30, refer to Table 5-22.

PL -

Home sensor

Figure 5-30 Homing mode 24 trajectory and signal state
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25. Mode 25, find the HSW OFF — ON position when running in a negative direction and automatically reverse when

encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at high speed.
The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW invalid position at
high speed, and decelerates to stop, then runs in a negative direction at a low speed. The axis decelerates to stop after en-
countering the OFF — ON state of HSW and sets the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and runs in a negative direction
at a low speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and sets the stop position as
the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and runs in a negative direction at a low speed. The axis decelerates to stop after en-
countering the OFF — ON state of the HSW and sets the stop position as the origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stops the homing process
and alarm

As shown in Figure 5-31, refer to Table 5-22.

PL

Home sensor

Figure 5-31 Homing mode 25 trajectory and signal state
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26. Mode 26, find the HSW ON — OFF position when running in a positive direction and automatically reverse when

encountering PL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON state of PL and runs in a negative direction at high speed.
The axis decelerates to stop after encountering the OFF — ON state of the HSW and runs in a positive direction at a low speed.
The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a positive direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and reverses back to the HSW valid
position at high speed and decelerates to stop(If the HSW valid area is narrow, it might enter the other side of the HSW invalid
position area), then runs in a positive direction at a low speed. The axis decelerates to stop after encountering the ON — OFF
state of HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to the HSW valid position at high speed and decelerates to stop(If
the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then runs in a positive direction at
a low speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the
origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stops the homing process
and alarm

As shown in Figure 5-32, refer to Table 5-22.

PL ‘

Home sensor

Figure 5-32 Homing mode 26 trajectory and signal state
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27. Mode 27, find the HSW ON — OFF position when running in a positive direction and automatically reverse when

encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a positive direction at
a low speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the
origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at high speed.
The axis decelerates to stop after encountering ON — OFF state of the HSW and reverses back to the HSW valid position at
high speed and decelerates to stop(If the HSW valid area is narrow, it might enter the other side of the HSW invalid position
area), then runs in a positive direction at a low speed. The axis decelerates to stop after encountering the ON — OFF state of
the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to the HSW valid position at high speed and decelerates to stop(If
the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then runs in a positive direction at
a low speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the
origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-33, refer to Table 5-22.

%

H

T
.

Figure 5-33 Homing mode 27 trajectory and signal state
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28. Mode 28, find the HSW OFF — ON position when running in a negative direction and automatically reverse when

encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the OFF — ON state of HSW and reverses back to the HSW in-
valid position at high speed and decelerates to stop, then runs in a negative direction at a low speed. The axis decelerates to
stop after encountering the OFF — ON state of HSW and sets the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and the axis runs in a positive direction at
high speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and the axis runs in a negative
direction at a low speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and sets the stop
position as the origin.

If the HSW is valid when starting, the axis runs in a positive direction at high speed. The axis decelerates to stop after en-
countering ON — OFF state of HSW and the axis runs in a negative direction at a low speed. The axis decelerates to stop after
encountering the OFF — ON state of the HSW and sets the stop position as the origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

m

As shown in Figure 5-34, refer to Table 5-22.
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Figure 5-34 Homing mode 28 trajectory and signal state
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29. Mode 29, find the HSW OFF — ON position when running in a positive direction and automatically reverse when

encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of HSW and runs in a positive direction at
a low speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and sets the stop position as the
origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at a high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at a high
speed. The axis decelerates to stop after encountering the OFF — ON state of the HSW and reverses back to the HSW invalid
position at high speed and decelerates to stop, then the axis runs in a positive direction at a low speed. The axis decelerates to
stop after encountering the OFF — ON state of the HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and runs in a positive direction at a low speed. The axis decelerates to stop after en-
countering the OFF — ON state of the HSW and sets the stop position as the origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops homing process
and the alarm.

As shown in Figure 5-35, refer to Table 5-22.
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Figure 5-35 Homing mode 29 trajectory and signal state

126

m

uonelado Jo SSpPOoN «



30. Mode 30, find the HSW ON — OFF position when running in a negative direction and automatically reverse when

encountering NL

If the HSW is invalid and the origin is at the positive side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and reverses back to the HSW
valid position at high speed and decelerates to stop(If the HSW valid area is narrow, it might enter the other side of the HSW
invalid position area), then runs in a negative direction at a low speed. The axis decelerates to stop after encountering the
ON — OFF state of the HSW and sets the stop position as the origin.

If the HSW is invalid and the origin is at the negative side of the sensor when starting, the axis runs in a negative direction
at high speed. The axis decelerates to stop after encountering the ON state of NL and runs in a positive direction at high speed.
The axis decelerates to stop after encountering the OFF — ON state of HSW and runs in a negative direction at a low speed.
The axis decelerates to stop after encountering the ON — OFF state of HSW and sets the stop position as the origin.

If the HSW is valid when starting, the axis runs in a negative direction at high speed. The axis decelerates to stop after en-
countering the ON — OFF state of HSW and reverses back to the HSW valid position at high speed and decelerates to stop(If
the HSW valid area is narrow, it might enter the other side of the HSW invalid position area), then runs in a negative direction at
a low speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and sets the stop position as the
origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-36, refer to Table 5-22.
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Figure 5-36 Homing mode 30 trajectory and signal state

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 a negative direction

Find the nearest Z pulse position and set it as the origin when starting, the axis runs in a negative direction at a low speed.
If the axis encounters the ON state of NL before the Z pulse position, then decelerates to stop and finds the nearest Z pulse
position in a positive direction then sets as the origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
NL; Encountering the ON state of the PL or encountering the ON state of the NL for the second time, stops the homing process
and alarm.

As shown in Figure 5-37, refer to Table 5-22.

NL

Z pulse train

m

Figure 5-38 Homing mode 34 trajectory and signal state

34. Mode 34, find the nearest Z pulse when running in a positive direction

Find the nearest Z pulse position and set it as the origin when starting, the axis runs in a positive direction at a low speed.
If the axis encounters the ON state of PL before the Z pulse position, then decelerates to stop and finds the nearest Z pulse
position in a negative direction then set as the origin.
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In this homing method, automatically reverses after the axis runs in a positive direction and encounters the ON state of the
PL; Encountering the ON state of the NL or encountering the ON state of the PL for the second time, stops the homing process
and alarm.

As shown in Figure 5-38, refer to Table 5-22.

PL

Z pulse train | |

Figure 5-38 Homing mode 34 trajectory and signal state

128



5.5  Cyclic synchronous position mode (CSP)

In CSP mode, the host device is responsible for planning the start and stop speeds as well as the acceleration (deceleration)
speeds to reach the target position. The absolute target position is set at each synchronous cycle and the servo drive follows
the target position. When CSP mode is enabled, set the object 6060H to 8. This mode is applicable to EtherCAT, and the control
block diagram and input and output are shown in Figure 5-41 and Figure 5-42.

Note: 1. Shift other modes to CSP mode, need to wait 20ms before position update.

2. Before enabling CSP mode, please follow 607Ah (target position) to 6064h (position actual value), otherwise please set the
first digit of P09.17 from the right to 0 to ensure the safety of using the machine.

Torque feed-forward gain
(2101-16)
TorzquOeB;gfset Torque feed-forward filtering
(2101-17)
Velocity offset Speed feed-forward gain
(60B1) i (2101-13)
Position offset "|ISpeed feed-forward filtering T
(60B0) (2101-14) Velod ‘f’,:fj“e
; - T Motor elocity + ilter
+ Electronic| + velocity | regulator (2101-05) | Torque | | Power
Target position gPear_tratlo Iimity (2101-02)| + Torque regulator| | amplifier
(607A) - osition -1 (2101-03) limit
loop Kp | Velocity (6072h)
calcylation
6077h Actual torque value
Figure 5-41  Control block diagram of the CSP mode Z
2
)
n
603Fh Error code o,
Command |607Ah Target position >
setting  [60B0h Position offset ” 3
6041h Statusword R o
> o
o
=]

607Fh Maximum profile velocity

Corpm.and 6080h Maximum motor velocity | a0 6061h Modes of operation display >
imit . o =
607Dh Position soft limit
Cyclic 6064h Position actual value -
synchronous

Position - . position .
offst 6065h Position offset setting to—=— mode 606Ch Velocity actual value >
6077h Torque actual value _

605Ah Quick stop mode —

Stop mode 605Dh Halt mode © .

60F4h Following error actual value -

Figure 5-42 Input and output of the CSP mode

I 5.5.1 Controlword setting in the CSP mode
The meaning of each bit of Controlword (6040h) in the CSP mode is shown in Table 5-28.

Table 5-28 Controlword description in the CSP mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1

5 Quick st Servo enable must be set to 1
uick sto
P Set to 0 to enable quick stop
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3 Operation enable Servo enable must be set to 1

4~ 6 CSP mode reserved Unavailable

In 0 = 1 change, one fault reset is executed; if multiple resets are required, multiple
7 Fault reset 0 — 1 changes are generated. When this position is equal to 1, other control instruc-

tions are invalid.

0: Invalid
8 Pause 1: Valid
Stop executing the instruction when it is valid.
9 CSP mode reserved Unavailable
10 Reserved
11~15 Manufacturer customization Unavailable

I 5.5.2 Statusword setting in the CSP mode

The meaning of each bit of Statusword (6041h) in the CSP mode is shown in Table 5-29 where the background is marked
in dark color for the CSP-specific control commands.

Table 5-29 Statusword description in the CSP mode

Bit Name Description
0: Invalid
0 Ready to switch on 1: Valid

When valid, it means that the servo can be enabled.

0: Invalid
1 Switched on 1: Valid
When valid, it means that the servo can be enabled.

0: Invalid
2 Operation enabled 1: Valid

When valid, it means that the servo is enabled.
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0: Not faulty
3 Servo fault
1: Faulty

0: Invalid
4 Voltage enabled 1: Valid

When valid, it means that the servo can be enabled.

5 Quick st 0: Quick stop is valid
uick sto
P 1: Quick stop is invalid

0: Invalid
6 Switch on disabled 1: Valid

When valid, it means that the servo cannot be enabled.

0: No alarm
7 Alarm
1: Alarm

8 Manufacturer customization Unavailable

0: Invalid
9 Remote control 1: Valid

When valid, it means that the controlword is in effect.

60400010h bit 8 (pause)=0,
0: position is not reached

1: position is reached
60400010h bit 8 (pause) = 1
0: Deceleration in progress
1: Speed=0

10 Position arrival
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0: Soft limit is not reached

11 Internal soft limit status
1: Soft limit is reached

7 Whether or not to follow the 0: Not following the target position

target position 1: Following the target position

0: No position deviation alarm

13 Follow position deviation alarm
1: Position deviation alarm occurs

14 Manufacturer customization Unavailable
0: Invalid
1: Homing finished.

15 Homing finished For absolute system, when set the second digit from right of P09.14 to 2, it will store
value of bit15 (power failure holding) after homing finished; set P20.06=7 can clear the
stored value.

I 5.5.3 Object dictionary list in the CSP mode

Table 5-30 Object dictionary related to the CSP mode

Index Sub-index Name Access Data type Default

603Fh Error code ro unsigned16 0

6040h Controlword w unsigned16 0

6041h Statusword ro unsigned16 0 .

6060h Modes of operation rw integer8 0 §

6061h Modes of operation display ro integer8 0 %
7

6062h Position demand value ro integer32 0 o

6063h Position actual internal value ro integer32 0 _éh

6064h Position actual value ro integer32 0 g

6065h Following error window rw unsigned32 1000000000 g'

6067h Position window rw unsigned32 1000000000 >

6068h Position window time w unsigned16 0

606Bh Velocity demand value ro integer32 0

606Ch Velocity actual value ro integer32 0

607A Target position w integer32 0

607Ch Home offset rw integer32 0

607Dh 0Th Min. software position limit rw integer32 -2147483648

02h Max. software position limit rw integer32 2147483647

60B0h Position offset rw integer32 0

60B1h Velocity offset rw integer32 0

60B2h Torque offset rw integer32 0

60F4h Following error actual value ro integer32 0

60FCh Position demand internal value ro integer32 0

I 5.5.4 Example of using the CSP mode

1. The host device is connected to the servo drive. Set communication parameters (communication synchronization cycle,
motion control axis parameters, etc.)

2. When running the host device, the startup and operation procedure of the CSP mode is shown in the table below.
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Table 5-32 The startup and operation procedure of the CSP mode

Address Name Value setting (decimal value)
60600008h Modes of operation 8
Enable Any number =6 — 7 — 15 or MC_Power
60400010h - - — _ _
Alarm clearing Any number — 128 (valid at the rising edge, clear if possible)
Controlword
Axis error reset The host device setting, PLC setting instruction MC_Reset
Position setting The host device setting, including acceleration or deceleration
Analog speed control The host device setting, PLC setting instruction MC_MoveVelocity
Relative position setting The host device setting, PLC setting instruction MC_MoveRelative
607A0020h
Incremental position setting The host device setting, PLC setting instruction MC_MoveAdditive
Incremental position setting The host device setting, PLC setting instruction MC_MoveAbsolute
Axis deceleration stop The host device setting, PLC setting instruction MC_Stop
Cyclic synchronous time The host device setting (DC-SYnchro)

5.6  Cyclic synchronous velocity mode (CSV)

In CSV mode, the host device is responsible for planning the acceleration (deceleration) speeds to reach the target po-
sition. The absolute target velocity is set at each synchronous cycle and the servo drive follows the target velocity. When CSV
mode is enabled, set the object 6060H to 9. The control block diagram and input and output are shown in Figure 5-43 and

Figure 5-44. .
s
Torque offset Torque feed-forward gain %
(60B2) _ (2101-16) 7
" |Torque feed-forward filtering S,
(2101-17) o
o
@
o
=3
S
Target velocity - + Torque filter I
(60FF) Velocity regulator (2101-05) Torque Power
.—»@—» (2101-02) L > . v
Velocity offset (2101-03) + Torque limit regulator amplifier
(60B1) - (6072h) \

Velocity
calculation

6077h Actual torque value

Figure 5-43 Control block diagram of the CSV mode

Command | 60FFh Target velocity R — 603Fh Error code

setting [ 60B1h Velocity offset >
6041h Statusword R

607Fh Maximum profile velocity Cyclic ) .
Command |6080h Maximum motor velocity - synchronous 6061h Modes of operation display >

limit  |60EOh/60E1 Positive/Negative velocity
torque fimit mode 6064h Position actual value =
606Ch Velocity actual value >
sopmoce 580 Qi stopmode |

att mode 6077h Torque actual value -

Figure 5-44 Input and output of the CSV mode
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I 5.6.1 Controlword setting in the CSV mode

The meaning of each bit of Controlword (6040h) in the CSV mode is shown in Table 5-33.

Table 5-33 Controlword description in the CSV mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1
5 Quick stop Servo enable must be set to 1
Set to 0 to enable quick stop
3 Operation enable Servo enable must be set to 1
4~ 6 CSV mode reserved Unavailable
In 0 = 1 change, one fault reset is executed; if multiple resets are required, multiple
7 Fault reset 0 — 1 changes are generated. When this position is equal to 1, other control instruc-
tions are invalid.
g Pause 0: Invalid
1: Valid. Stop executing the instruction when it is valid
9 CSP mode reserved Unavailable
10 Reserved Unavailable
11~15 Manufacturer customization Unavailable

I 5.6.2 Statusword setting in the CSV mode

The meaning of each bit of Statusword (6041h) in the CSV mode is shown in Table 5-72 where the background is marked
in dark color for the CSV-specific control commands.

Table 5-72 Statusword description in the CSV mode

Bit

Name

Description

Ready to switch on

0: Invalid
1: Valid
When valid, it means that the servo can be enabled.

Switched on

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Operation enabled

0: Invalid
1: Valid

When valid, it means the servo is enabled.

Servo fault

0: Not faulty
1: Faulty

Voltage enabled

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Quick stop

0: Quick stop is valid
1: Quick stop is invalid

Switch on disabled

0: Invalid
1: Valid

When valid, it means that the servo cannot be enabled.

Alarm

0: No alarm

1: Alarm

Manufacturer customization

Unavailable
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0: Invalid

9 Remote control 1: Valid
When valid, it means that the controlword is in effect.
10 CSV mode reserved Unavailable
11 Internal soft limit status 0:Soft imit s not reached
1: Soft limit is reached
7 Whether or not to follow the 0: Not following the target velocity
target velocity 1: Following the target velocity
13 CSV mode reserved Unavailable
14 ~ 15 Manufacturer customization Unavailable

I 5.6.3 Object dictionary list in the CSV mode

Table 5-73 Object dictionary related to the CSV mode

Index Sub-index Name Access Data type Default
603Fh Error code ro unsigned16 0
6040h Controlword rw unsigned16 0
60471h Statusword ro unsigned16 0
6060h Modes of operation w integer8 0
6061h Modes of operation display ro integer8 0 .
6063h Position actual internal value ro integer32 0 §
6064h Position actual value ro integer32 0 %
606Bh Velocity demand value ro integer32 0 gh
606Ch Velocity actual value ro integer32 0 .8
606Dh Velocity window rw unsigned16 65535 g
606Eh Velocity window time rw unsigned16 0 §'
606Fh Velocity threshold rw unsigned16 65535
607Ch Home offset rw integer32 0
607Dh 01h Min software position limit w integer32 -2147483648

02h Max. software position limit w integer32 2147483647
607Eh Polarity rw unsigned8 0
6083h Profile acceleration rw unsigned32 13107200
6084h Profile deceleration rw unsigned3?2 13107200
60C5h Max. acceleration rw unsigned3?2 1000000000
60C6h Max. deceleration rw unsigned3?2 1000000000
60B1h Velocity offset rw unsigned32 0
60B2h Torque offset Rw unsigned32 0
60FFh Target velocity w integer32 0

I 5.6.4 Example of using the CSV mode

1. The host device is connected to the servo drive. Set communication parameters (communication synchronization cycle,

motion control axis parameters, etc.)

2. When running the host device, the startup and operation procedure of the CSV mode is shown in the table below.

Table 5-74 The startup and operation procedure of the CSV mode

Address

Name

Value setting (decimal value)

60600008h

Modes of operation
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Enable Any number =6 — 7 — 15 or MC_Power

60400010h Any number — 128
Alarm clearing ) o ) )

Controlword (valid at the rising edge, clear if possible)
Axis error reset The host device setting, PLC setting instruction MC_Reset
Speed setting Any number =6 — 7 — 15 or MC_Power

60FF0020h
Axis deceleration stop The host device setting, PLC setting instruction MC_Stop
Synchronization cycle time (DC) | The host device setting

5.7  Cyclic synchronous torque mode (CST)

In CST mode, the host device is responsible for planning the rate of change of torque slope to reach the target torque. The
target torque is set at each synchronous cycle and the servo drive follows the target torque. When CST mode is enabled, set
the object 6060H to 10. This mode is applicable to EtherCAT, and the control block diagram and input and output are shown in
Figure 5-45 and Figure 5-46.

Target torque Source of Torque filter
(6071h) _ torque 2101-05h Torque Power
instruction at ™ Torque limit > regulator > amplifier
Torque offset speed limit: (6072h) m
(60B2h) Velocity loop
A A
<
6077h Actual torque value o)
Q.
@
Velocity _ @
regulator | Maximum P Velocity S
(2101-02) ¢ profile 14— ;\culation | © 8
(2101_03) VelOCIty ®
o
=3
o
Figure 5-45 Control block diagram of the CST mode =]
6080h Maximum motor velocity 603Fh Error code
Cc;r:tr;;gnd 6071h Target torque o= >
9 | 60B2h Torque offset
6041h Statusword o
607Dh Position limit Cyclic 6061h Modes of operation display
Command |607Fh Maximum motor velocity | synchronous >
limit 60EOh/60E1 Positive/Negative torque
torque limi mode 6064h Position actual value -
606Ch Velocity actual value -
605Ah Quick stop mode
Stop mode no——
P 605Dh Halt mode 6077h Torque actual value

Figure 5-46 Input and output of the CST mode
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I 5.7.1 Controlword setting in the CST mode

The meaning of each bit of Controlword (6040h) in the CST mode is shown in Table 5-38.

Table 5-38 Controlword description in the CST mode

Bit Name Description
0 Switch on Servo enable must be set to 1
1 Enable voltage Servo enable must be set to 1
5 Operation enable Servo enable must be set to 1
Set to 0 to enable quick stop
3 Operation enable Servo enable must be set to 1
4~ 6 CST mode reserved Unavailable
In 0 = 1 change, one fault reset is executed; if multiple resets are required, multiple
7 Fault reset 0 — 1 changes are generated. When this position is equal to 1, other control instruc-
tions are invalid.
0: Invalid
8 Pause 1: Valid
Stop executing the instruction when it is valid.
9~10 CST mode reserved Unavailable
11~15 Manufacturer customization Unavailable

I 5.7.2 Statusword setting in the CST mode

The meaning of each bit of Statusword (6041h) in the CST mode is shown in Table 5-39 where the background is marked
in dark color for the CST-specific control commands.

Table 5-39  Statusword description in the CST mode

Bit

Name

Description

Ready to switch on

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Switched on

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Operation enabled

0: Invalid
1: Valid

When valid, it means that the servo is enabled.

Servo fault

0: Not faulty
1: Faulty

Voltage enabled

0: Invalid
1: Valid

When valid, it means that the servo can be enabled.

Quick stop

0: Quick stop is valid
1: Quick stop is invalid

Switch on disabled

0: Invalid
1: Valid

When valid, it means that the servo cannot be enabled.

Alarm

0: No alarm

1: Alarm

Manufacturer customization

Unavailable
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0: Invalid

9 Remote control 1: Valid
When valid, it means that the controlword is in effect
10 Reserved Unavailable
11 Internal soft limit status 0:Soft imit s not reached
1: Soft limit is reached
7 Whether or not to follow the target|0: Not following the target torque
torque 1: Following the target torque
13 CST mode reserved Unavailable
14 ~ 15 Manufacturer customization Unavailable

I 5.7.3 Object dictionary list in the CST mode

Table 5-40 Object dictionary related to the CST mode

Index Sub-index Name Access Data type Default

603Fh Error code ro unsigned16 0

6040h Controlword rw unsigned16 0

60471h Statusword ro unsigned16 0

6060h Modes of operation w integer8 0

6061h Modes of operation display ro integer8 0 .

606Ch Velocity actual value ro integer32 0 §

6071h Target torque rw integer16 0 %

6074h Torque demand value ro integer16 0 gh

6077h Torque actual value ro integer16 0 .8

607Dh 0Th Min. software position limit rw integer32 -2147483648 g
02h Max. software position limit rw integer32 2147483647 §'

607Fh Max. profile velocity rw unsigned32 5000

6087h Torque slope rw unsigned32 0

I 5.7.4 Example of using the CST mode

1. The host device is connected to the servo drive. Set communication parameters (communication synchronization cycle,

motion control axis parameters, etc.)

2. When running the host device, the startup and operation procedure of the CST mode is shown in the table below.

Table The startup and operation procedure of the CSV mode

Address Name Value setting (decimal value)

60600008h Modes of operation 10 (A'in hexadecimal)
60710010h

Torque/Speed setting User setting, PLC setting instruction MC_TorqueControl
607F0020h

Enable Any number — 6 — 7 — 15/MC_Power

Any number — 128

60400010h Alarm clearing

(valid at the rising edge, clear if possible)

Axis error reset

The host device setting, PLC setting instruction MC_Reset

Synchronization cycle time (DC)

The host device setting
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5.8

Touch probe function

The probe function refers to the function that the servo drive records the position information (instruction unit) at that

time and stores it in the specified register according to the externally specified DI signal or when the motor Z signal is changed,

and the use of the following is noted:

1. Try to avoid using both the rising and falling edges of the same probe.

2. When using the Z signal, only use the rising edge, not the falling edge.

3. If the probe is triggered once, if the probe needs to be triggered once again, please clear 60B8h first and then set the

value.

Table 5-43 Probe function description 1

Bit Touch probe function (60B8h) Probe statusword (60B9h)
Probe 1 enable Probe 1 enable
0 0: Probe 1 is not enabled 0: Probe 1 is not enabled
1: Probe 1 is enabled 1: Probe 1 is enabled
Probe 1 trigger mode Probe 1 rising edge latch
1 0: Single trigger 0: Probe 1 rising edge latch is not executed
1: Continuous trigger 1: Probe 1 rising edge latch is executed
Probe 1 trigger signal selection Probe 1 falling edge latch
2 0: Dl4 trigger 0: Probe 1 falling edge latch is not executed
1: Z signal trigger 1: Probe 1 falling edge latch is executed
3 Reserved Reserved
Probe 1 rising edge latch
0: Probe 1 rising edge latch is not
4 executed Reserved
1: Probe 1 rising edge latch is
executed
Probe 1 falling edge latch
0: Probe 1 falling edge latch is not
5 executed Reserved
1: Probe 1 falling edge latch is
executed
Probe 1 trigger signal selection
6 Reserved 0: Dl4 trigger
1: Z signal trigger
Probe 1 trigger DI level selection
7 Reserved 0: Dl4 is low level
1: Dl4 is high level
Probe 2 enable Probe 2 enable
8 0: Probe 2 is not enabled 0: Probe 2 is not enabled
1: Probe 2 is enabled 1: Probe 2 is enabled
Probe 2 trigger mode Probe 2 rising edge latch
9 0: Single trigger 0: Probe 2 rising edge latch is not executed
1: Continuous trigger 1: Probe 2 rising edge latch is executed
Probe 2 trigger signal selection Probe 2 falling edge latch
10 0: DI5 trigger 0: Probe 2 falling edge latch is not executed

1: Z signal trigger

1: Probe 2 falling edge latch is executed

1

Reserved

Reserved
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Bit Touch probe function (60B8h) Probe statusword (60B9h)
Probe 2 rising edge latch

0: Probe 2 rising edge latch is not
12 executed Reserved
1: Probe 2 rising edge latch is

executed

Probe 2 falling edge latch
0: Probe 2 falling edge latch is not
13 executed Reserved

1: Probe 2 falling edge latch is

executed
Probe 2 trigger signal selection
14 Reserved 0: DI5 trigger
1: Z signal trigger
Probe 2 trigger DI level selection
15 Reserved 0: DI5 is low level

1: DI5 is high level

€ Example of using the Probe function in the following steps:
1. Set the probe trigger DI signal: the DI function codes corresponding to probe 1 and probe 2 are 39 and 40 respectively:

Servo function code Meaning
P04.04 DI4 terminal function setting "39" for probe 1
P04.05 DI5 terminal function setting "40" for probe 2

Dl4 logic selection:
PO4.14 0: Low level is valid
1: High level is valid

DI5 logic selection:

uonelado Jo SSpPOoN «

P04.15 0: Low level is valid

1: High level is valid

2. Touch probe function setting (60B8h)
The meanings of each bit of touch probe function (60B8h) and Probe statusword (60B%h) are shown in Table 5-43:

For example, using Probe 1 and Probe 2 rising and falling edges, DI single trigger, then set 60B8h = 3131h (decimal repre-
sentation is 12593), when Dl4, DI5 signal rising edge, Probe 1 and Probe 2 will latch position at 60BAh and 60BCh respectively;
when Dl4, DI5 signal falling edge, Probe 1 and Probe 2 will latch position at 60BBh and 60BDh.

Note: If a single trigger is desired again, set 60B8h=0 and 60B8h=3131h.

3. Object dictionary list of the probe function

Table 5-46 Object dictionary related to the probe function

Object dictionary Meaning
60B8h Touch probe function
60B%h Probe statusword
60BAh Touch probe pos1 pos value
60BBh Touch probe pos1 neg value
60BCh Touch probe pos2 pos value
60BDh Touch probe 2 falling edge position actual value
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5.9  Electronic gear ratio

* Two gear ratios can be selected by switching the second digit from the right of P09.13 (2109-0Eh):

* When the second digit from the right of P09.13 is set to 0, the electronic gear ratio is set by P00.08 or P00.10/P00.12,
at which time 6091h and 6092h no longer function. The electronic gear can be replaced by setting the number of instruction
pulses required for each motor rotation by P00.08. If the value of P00.08 is O, then the electronic gear ratio P00.10/P00.12 is
used.

* When the second digit from the right of P09.13 is set to 1, the electronic gear ratio is set by 6091h and 6092h, and at
this time, P00.08 and P00.10/P00.12 no longer work, and the electronic gear ratio calculation formula is as follows:
6091h_01(Number of

608Fh_01(Motor encoder resolution) motor revolution)
*
608Fh_02(Encoder resolution corresponds 6091h_02(Number of
to the number of motor revolution) drive axis revolution)
608F*6091/6092 =
(Electronic gear ratio) 6092h_01(Host device setting value)

6092h_02(Number of drive axis revolution)
Example: 17bit encoder motor 608F = 131072, if the host device needs to send 10000 instructions corresponding to the
drive axis to rotate once, set the object 6091h for 1: 1, 6092h for 10000 : 1.

5.10 Instruction unit

€ Velocity instruction unit:
The third digit from the right of the hexadecimal value of P09.13 (2109-0Eh) determines the velocity instruction unit.

0: RPM

1: User instruction/s

€ Acceleration/deceleration instruction unit:

The fourth digit from the right of the hexadecimal value of P09.13 (2109-0Eh) determines the acceleration time.
0: ORPM-1000RPM acceleration time ms

1: Instruction/s"2

5.11 Stop protection function

I S I—

The stop protection functions include instantaneous power failure protection, fault stop protection, and over-travel stop
protection, which are not enabled by default. Users can turn on the corresponding protection function according to actual de-
mands.

I 5.11.1 Instantaneous power failure protection

When the machine is in normal operation, if a sudden power failure occurs in the factory, after the power failure protec-
tion function is turned on, the servo can use the residual internal power to stop the motor quickly, so that the motor does not
coast to stop and result in mechanism damages. Parameters related to the instantaneous power failure protection function are
P06.24 and P06.25.

Instantaneous power Range Default Unit Effective Relevant mode

failure protection 0~2 0 - Immediate P

P06.24
| s |7

By enabling this protection function, the previous status before the main power failure can be restored immediately if an
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instantaneous restoration of power is conducted.
0: Not enabled (In case of the third type of fault, the motor will be stopped according to the setting of P06.27)

1: Enabled (In case of instantaneous power failure, the quick stop will be carried out according to the time set in P06.25)

Instantaneous power Range Default Unit Effective Relevant mode

P06.25 . s
failure deceleration time| 0 ~ 10000 20 Tms Immediate P ‘ S ‘ T

After the instantaneous power failure protection is enabled, when the main power supply suddenly loses power, the stop
deceleration time is set by this parameter. The range is Oms to 10000ms/1000rpm, this parameter can be set according to users’
actual needs, and it is generally recommended to set this parameter within 30.

I 5.11.2 Fault stop protection

When the drive is running normally, if a fault occurs suddenly, after setting the fault stop mode, the servo motor can be
stopped quickly, so that the motor does not coast to stop and result in mechanism damages.

P04.27 Selection of the second Range Default Unit Effective Relevant mode
: type of fault stop method 0~5 4 - Restart P ‘ S ‘ T

0: Coast to stop, and remain free. After the second type of fault occurs, the motor current will be switched off and the mo-
tor will coast to stop.

1: Zero-speed stop, and remain free. After the second type of fault occurs, the motor current will keep outputting for a
certain period until the motor stops completely, after which the motor remains free.

2: Stop by emergency stop torque, and remain free. After the second type of fault occurs, the motor will be stopped imme-
diately with the torque set in parameter P06.32. After the stop, the motor remains free.

3: DB stop, and hold DB. After the second type of fault occurs, the motor will conduct a DB stop and continue to hold the
DB after the stop is completed.

4: Zero-speed stop, and hold DB. After the second type of fault occurs, the motor current will keep outputting for a certain
period until the motor stops completely, after which the motor remains in the DB status.

5: Stop by emergency stop torque, and hold DB. After the second type of fault occurs, the motor will be stopped immedi-
ately with the torque set in parameter P06.32. After the stop, the motor remains in a DB status.

P06.32 Stop by emergency stop Range Default Unit Effective Relevant mode
: torque 0 ~ 5000 1000 0.1% Immediate Pl s | T

0.0% ~ 300.0%( based on rated motor torque)

I 5.11.3 Over-travel stop protection

The overtravel stop mode is used to meet the stopping needs of different situations. If a quick stop is required, it can be
set to a zero-speed stop or stop by emergency stop torque.

Effective Relevant mode

Restart P ‘ S ‘ T

Range Default Unit
0~1 1 -

P06.28 | Overtravel input setting

0: DI function 14 (P.OT) positive drive is disabled, and DI function 15 (N_OT) negative drive is disabled.

1: Invalid

P06.29 Over-travel stop mode Range Default Unit Effective Relevant mode
: selection 0~2 1 - Restart P ‘ S ‘ T

0: Decelerate to stop by 6085h, enter position lock after stop, and stay in the state at the time the stop was triggered.
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1: Decelerate to stop by 6085h, enter position lock after stop, and stay in the state at the time the stop was triggered.

2: Decelerate to stop by 6085h, enter position lock after stop, stay in the state when the stop was triggered, and limit the
torque in the overtravel direction.

Note: The overtravel logic by default is valid at the high level.

I 5.11.4 Stop protection deceleration time

When the fault stop mode is coast to stop, no deceleration process is planned.

When the over-travel stop mode is zero speed or stop by emergency stop torque stop, the instruction deceleration time is
the shortest deceleration stop time.

For the quick stop method, refer to the description of 605Ah in "9.3 6000H Object dictionary list".

5.12 Soft limit function

The soft limit function is designed to meet the needs of different situations. After enabling the soft limit function, when the
motor runs beyond the set range, the drive will report the overtravel warning, the motor will stop running, so that it can play a
protective role.

Related parameters: P06.28, P06.29, P07.08, 607Dh-01, 607Dh-02

€ Parameter setting method

Set P06.28 to O to enable over-travel setting. Select over-travel stop mode in P06.29.

The soft limit function is activated by setting P07.08 at the fourth digit from the right:

P07.08 = "Hx 0000", soft limit is not enabled.

P07.08 = "Hx 1000", soft limit detection is enabled immediately after power-on.

P07.08 = "Hx 2000", soft limit detection is enabled in the absolute system after the homing is completed.

P07.24 sets the value of the positive soft limit. P07.26 sets the value of the negative soft limit.

Range Default Unit Effective Relevant mode
607Dh-01 |Positive soft limit (32-bit) -2147483648
2147483647 -- Restart P S T
~ 2147483647

The positive soft limit is effective in position control, speed control, and torque control modes.

. . Range Default Unit Effective Relevant mode
Negative soft limit (32-
607Dh-02 X -2147483648
bit) -2147483648 -- Restart p S T
~ 2147483647

The negative soft limit is effective in position control, speed control and torque control modes.

If the value of P21.07 (absolute position counter) exceeds the range set in 607Dh-02 to 607Dh-01 during motor operation,
an over-travel warning is reported and the motor is stopped for protection.

5.13 Absolute system

The absolute system, if it is enabled normally after the drive main power supply and control power supply is cut off, the
motor encoder value will not be cleared and will continue to be powered by the external battery, with the encoder absolute
position data remaining unchanged. After re-powering on, the drive can get the motor's absolute position information from the
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encoder and display it in parameters P21.32 (number of absolute position encoder turn) and P21.34 (absolute position encoder
single-turn position).

€ Relevant parameters

. Range Default Unit Effective Relevant mode
P06.47 | Absolute system setting
0~ 19 0 - Restart P | s | T
0~19
Unit’s digit:

0: Incremental system;

1: Absolute system

2: Absolute system (Err.12 needs manual clearing, industrial robotics special)

3~9: Absolute system with overflow error.

Ten's digit:

0: Battery undervoltage warning and keep running;

1: Battery undervoltage warning and stop.

The incremental or absolute mode can be set in the unit’s digit of this parameter, and whether AL.097 or Err.015 is report-

ed in the event of the encoder battery undervoltage can be set in the ten’s digit.

¢ Instruction for use

When using the absolute value system, P06.47 needs to be set to 1 or 2 to enable the absolute value system. When the
absolute system is enabled for the first time and the power is restored, Err012 (abnormal number of absolute encoder turns)
is reported, which is a warning for the initialization of the encoder. If P06.47 is set to 1, the fault is reset with DI or is cleared by
P20.01, and the "ok rdy" state can be entered by re-powering up after the fault is cleared.

If P06.47 is set to 2, it is necessary to set parameter P20.06 to "7" one time to initialize the encoder, and then reset with DI
or clear the fault with P20.01 or re-power on the encoder, then the encoder can enter the "ok rdy" state.

If the servo still reports fault No. 12 when the power is restored after performing the above operations, please check as fol-
lows:

(@ Check whether there is any abnormality in the encoder wiring, if so, please rewire it.
@ Check whether the battery is normal, if the voltage is insufficient, please replace the battery.

(® Detect whether there are 6 encoder cables, if not, then this encoder cable is incremental and cannot remember the ab-
solute position, please replace the cable.

5.14 Modulus function

Function description: Avoid the overflow of the position feedback value (P21.07/6064h) due to the motor rotating in one
direction all the time.

Functional parameters: P00.28 ( modulus mode low 32 bits), P00.30 ( modulus mode high 32 bits)

Function application: Under absolute value system, if modulus mode is enabled, position feedback count value can only
count from 0 to this value minus 1 (gear ratio is 1, the right from the first digit of P09.15 is 0). Set P07.11 to 1 to enable power
down memory, write 8 to P20-06 to clear multi-turn and position feedback, and re-power up when setup is complete. If both
modulus low and high bits are set to 0, it is linear mode.

Relevant parameters: The first digit from the right of P09.15
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Bus communication Range Default Unit Effective Relevant mode

P09.15 o
configuration3 | 0000H ~ FFFFH 0 - Immediate Pl s | T

Hexadecimal number, right to left for each digit

Digit 1: Position feedback selection in modulus mode

0: 6064 count range from 0 to modal value minus 1 (when gear ratio is 1)

1: 6064 count range follows 607A, only modal value is saved during re-power up.

For example: For a 17-bit absolute value system, set 10000 instruction motor for one revolution, P00.28 modulus value is
131072

(1) P09.15 = xxx0, 6064 position feedback change range 0 ~ 9999

(2) P09.15 = xxx1, the 6064 position feedback follows the 607A changes, if 6064 = 55000 before power off, then 6064 =
5000 after restarting.

5.15 Limit alignment function

Cyclic synchronous position mode encounters limit during operation, if just in the limit switch, then report overtravel warn-
ing; if has exceeded the limit switch, and the position instruction and feedback are not aligned, then report limit alignment
AL.099.

If the limit switch is exceeded, and the position instruction and feedback do not match, then the alarm will be reported
as AL.099. When the alarm is raised, the motor will not run by continuing to send the instruction in the forward direction, and
the motor will need to send the instruction in the reverse direction until the position instruction and the feedback are aligned
(607A=6064) to automatically clear the warning (AL099).

Relevant parameters: The fourth digit from the right of P09.17

Bus communication Range Default Unit Effective Relevant mode

P09.17 S
configuration 4  |0000H ~ FFFFH 1011 - Immediate P | s | T

Hexadecimal number, right to left for each digit
0: Disable
1: Enable, reverse the instruction until the instruction and feedback are aligned to automatically clear alarm AL099

2: Enable, re-enable can clear alarm AL099

5.16 Virtual DI DO function

Function: Operate via the object address to realize the DI digital input and monitor the DO digital output status.

2120h | 00h Virtual DIDO Type Range Effective PDO Pgroup parameter
2120h 01h Virtual DI enable setting 1 u1é 0-65535 Setting after restart YES P09.05
2120h 02h Virtual DI enable setting 2 u1é 0-65535 Setting after restart YES P09.06
2120h 03h Virtual DI enable setting 3 u1é 0-65535 Setting after restart YES P09.07
2120h 04h Virtual DI enable setting 4 u1é 0-65535 Setting after restart YES P09.08
2120h 05h Virtual DO1 u1é 0-65535 Parameter display YES P09.09
2120h 06h Virtual DO2 u1é 0-65535 Parameter display YES P09.10

(1) Virtual DI use, for example, when the input reports positive overtravel ALO86: first cancel the P04 group DI overtravel (
change P04.01 from the default 14 to 0), and then set the BIT14 corresponding to the value of the positive overtravel DI func-
tion code "14" to 1, i.e.,, P09.05 = 0x4000, then write 2020h01 to 0x4000, then the drive reports AL086;

(2) Virtual DO reading, e.g. when DO1 and DO2 have outputs: 2120h05 reads a value of 3.
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apter 6 Parameters

6.2 Parameter description.

6.3 Bus-related function code.....

List of parameters.........

P00 Basic setting

P01 Gain tuning

P02 Vibration suppression

P03 Speed & torque control parameters

P04 Digital input and output

P05 Analog input and output

P06 Expansion parameters

P07 Auxiliary function

P08 Internal position instruction

P09 Communication setting

P17 Expansion position control function

P18 Motor model

P20 Key and communication control interface

P21 Status parameters

Digital input (DI) function definition table

Digital output (DO) function definition table




6.1 List of parameters

. ______________________________________________________________________________________________________________________________________________________________________________|
Relevant mode:

P: position control S: speed control T: torque control

» »

The symbol “@” indicates applicable in this mode; and “—" indicates inapplicable in this mode.

Relevant mode
P S T

Group No. Name

00 |Motor rotation positive direction definition

01 |Modes of operation

02 |Real-time auto-tuning mode

03 |Rigidity grade setting

04 |Inertia ratio

14 |Pulse number per turn of motor rotation (32-bit)

16 |Pulse output positive direction definition

17 |Pulse output OZ polarity

18 |Pulse output function selection

P00 19 |Overlarge position deviation threshold (32-bit)

21 |Braking resistor setting

22 |External resistor power capacity

23  |External resistor value

24 |External resistor heating time constant

25 |Regenerative voltage point

26 |Step value setting

27  |High-speed pulse train pattern
28 |Modulus mode low bit (32-bit)
30 |Modulus mode high bit (32-bit)
00 |Position loop gain 1

L]
Y
o
o
o
3
(0]
(=g
[0}
@
»

01 |Speed loop gain 1

02 |Speed loop integral time 1

03 |Speed detection filtering 1

04 |Torque instruction filtering 1

05 |Position loop gain 2

06 |Speed loop gain 2

07 |Speed loop integral time 2

08 |Speed detection filtering 2

09 |Torque instruction filtering 2

B0l 10 |Speed regulator PDFF coefficient . . _
11 |Speed feed-forward control selection .

12 |Speed feed-forward gain

13 |Speed feed-forward filtering time

14 |Torque feed-forward control selection

15 |Torque feed-forward gain

16 |Torque feed-forward filtering time

17 |DI function GAIN—SWITCH action switching selection

18 | Position control switching mode

19 | Position control switching delay

20 | Position control switching class

21 Position control gain switching hysteresis
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Relevant mode

Group No. Name
P S T
22 | Position gain switching time _ N
23 | Speed control switching mode - -
24 | Speed control switching delay _ 7
25 Speed control switching class B _
26 | Speed control switching hysteresis _ _
27 Torque control switching mode B _
PO1 28 | Torque control switching delay _ _
29 | Torque control switching class _ _
30 | Torque control switching hysteresis _ _
31 |Observer enabled
32 | Observer cut-off frequency
33 | Observer phase compensation time
34 | Observer inertia coefficient
00 |Position instruction smoothing filter _ _
01  |Position instruction FIR filter _ 7
02 |Adaptive filter mode
03 |Adaptive filter load mode
04 |The first notch filter frequency (manual)
05 |The first notch filter width
06 |The first notch filter depth
07 |The second notch filter frequency (manual)
08 |The second notch filter width
09 |The second notch filter depth
10 |The third notch filter frequency
11 |The third notch filter width
12 |The third notch filter depth
P02 13 |The fourth notch filter frequency
14 |The fourth notch filter width
15 |The fourth notch filter depth
19  |Position instruction FIR filter 2 _ B
20  |The first vibration damping frequency _
21 |The first vibration damping filtering setting 7
22 |The second vibration damping frequency _
23 |The second vibration damping filtering setting N
31 |Resonance point 1 frequency
32 |Resonance point 1 bandwidth
33 |Resonance point 1 amplitude
34 |Resonance point 2 frequency
35 |Resonance point 2 bandwidth
36 |Resonance point 2 amplitude
00 |Speed instruction source _ _
03 |Speed instruction setting value B _
04 |JOG speed setting _ -
P03 08 |Torque limit source N
09 |Internal forward torque limit -
10 |Internal reverse torque limit _
11 |External forward torque limit
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Relevant mode
P S T

Group No. Name

12 |External reverse torque limit

14 | Acceleration time 1

15 |Deceleration time 1

16 |Acceleration time 2

17  |Deceleration time 2

19 | Zero-speed clamp function

20  |Zero-speed clamp threshold value

22 |Torque instruction source

25 |Torque instruction key set value

26 |Speed limit source under torque control

27 |Internal positive speed limit

28 |Internal negative speed limit

29  |Hard limit torque limit

30 |Hard limit torque limit detection time

31 |Speed instruction number selection mode

32 |Acceleration time number for speed instruction from segment 1 to 8

33 |Deceleration time number for speed instruction from segment 1 to 8

P03 34 |Acceleration time number for speed instruction from segment 9 to 16

35 |Deceleration time number for speed instruction from segment 9 to 16

36 |Segment 1 speed

37 |Segment 2 speed

38 |Segment 3 speed

39 |Segment 4 speed

40 |Segment 5 speed

41 |Segment 6 speed

42 |Segment 7 speed
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43 |Segment 8 speed

44 |Segment 9 speed

45 |Segment 10 speed

46 |Segment 11 speed

47 |Segment 12 speed

48 |Segment 13 speed

49 |Segment 14 speed

50 [Segment 15 speed

51 |Segment 16 speed

00 [Normal DI filter selection

01 |DI1 terminal function selection

02 |DI2 terminal function selection

03 |DI3 terminal function selection

04 |Dl4 terminal function selection

05 |DI5 terminal function selection

P04
06 |Dlé terminal function selection

07 |DI7 terminal function selection

08 |DI8 terminal function selection

09 |DI9 terminal function selection

11 |DI1 terminal logic selection

12 |DI2 terminal logic selection
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Relevant mode

Group No. Name
P S T
13 |DI3 terminal logic selection
14 |Dl4 terminal logic selection
15 |DI5 terminal logic selection
16 |DI6 terminal logic selection
17 |DI7 terminal logic selection
18 |DI8 terminal logic selection
19 |DI9 terminal logic selection
21 |DO1 terminal function selection
22 |DO2 terminal function selection
23 |DO3 terminal function selection
24 |DO4 terminal function selection
25 |DO5 terminal function selection
26 |DO6 terminal function selection
27 |DO7 terminal function selection
28 |DOB8 terminal function selection
29 |DO9 terminal function selection
31 |DO1 terminal logic level selection
32 |DO2 terminal logic level selection
33 |DO3 terminal logic level selection
34 |DO4 terminal logic level selection
35 |DO5 terminal logic level selection
PO4 36 |DO6 terminal logic level selection
37 |DO7 terminal logic level selection
38 |DO8 terminal logic level selection
39 |DO9 terminal logic level selection
41 |FuniINL signal unassigned status (HEX)
42 |FunINH signal unassigned status (HEX)
43 |Motor rotational signal (TGON) threshold
44 |Speed conformity signal width _ _
45 |Speed specified value arrival
47 |Positioning completion range - -
48 | Positioning completion output setting _ _
49 | Positioning completion holding time - -
50 |Positioning near range _ _
51 |Servo OFF delay time after holding brake taking action when speed is 0
52 |Speed setting for holding brake to take action in motion
53 |Waiting time for holding brake to take action in motion
54 |OCZ output selection
55 |Torque set value arrival
56 |Torque arrival detection width
57  |Z-phase pulse width adjustment
58 |Zero-speed signal output threshold
00 |AIT minimum input
01 |Setting value corresponding to the Al1 minimum input
P05 02 |AIT maximum input
03  |Setting value corresponding to the Al1 maximum input
04 |Al1 zero-point fine tuning
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Relevant mode

Group No. Name
P S T
05 |Al1 dead band setting
06 |AlT input filtering time
07 |AI2 minimum input
08 |Setting value corresponding to the Al2 minimum input
09 |AI2 maximum input
10 |Setting value corresponding to the Al2 maximum input
11 |AI2 zero-point fine tuning
12 |AI2 dead band setting
13 |AI2 input filtering time
14 |Al setting 100% speed
P05
15 |Al setting 100% torque
16 |Al1 function selection
17 |AI2 function selection
28 |AO1 signal selection (need optional card)
29 |AO1 voltage offset
30  |AOT multiplication
31 |AO2 signal selection (need optional card)
32 |AO2 voltage offset
33 |AO2 multiplication
34 |AO monitoring value type
00 |Electronic gear numerator 2 (32-bit) _ _
02 |Electronic gear numerator 3 (32-bit) _ _
04  |Electronic gear numerator 4 (32-bit) _ _
06  |Position deviation clearing function _ _
09 |Electronic gear ratio switching delay N N
10 |Potential energy load torque compensation _
11 |P06.10 and friction compensation storage options _
12 |Forward rotation friction torque compensation
13 |Reverse rotation friction torque compensation
14 |Viscous friction compensation
15  |Friction compensation time constant
16  |Friction compensation low speed range
18 |The first type fault stop selection
P06 19  |Parameter identification speed value _
20 |Parameter identification acceleration time _
21 |Parameter identification deceleration time _
22 |Parameter identification mode N
23 |Initial angle identification current limit
24 |Instantaneous power failure protection
25 |Instantaneous power failure deceleration time
26 |Servo OFF stop mode selection
27 |The second type fault stop mode selection
28 |Over-travel input setting
29  |Over-travel stop mode
30 |Input power phase loss protection
31 |Output power phase loss protection
32 |Stop by emergency stop torque
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Relevant mode
P S T

Group No. Name

33 |Tripping protection function

34 |Overload warning value

35 |Motor overload protection coefficient

36 |Undervoltage protection point

37 |Over-speed fault point

38 |Maximum input pulse frequency

39  |Short circuit to ground detection protection selection

40 |Encoder interference detection delay

P06 41 |Input pulse filtering setting

42 |Input pulse inhibition setting

43 |Deviation clearing input setting

44 |High-speed Dl filtering setting

45 |Overlarge speed deviation threshold

46 |Torque saturation timeout duration

47 |Absolute system setting

48  |Encoder battery undervoltage threshold

49 |High-speed pulse input filtering

00 |Panel display option

01  |Panel monitoring parameter setting 1

02 |Panel monitoring parameter setting 2

03 |Panel monitoring parameter setting 3

04  |Panel monitoring parameter setting 4

05 |Panel monitoring parameter setting 5

08 |Function selection 1

09 |Function selection 2

10 |User password
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11 |Instant memory storage during power outage

P07 12 |User password screen-lock time

14 |Fast deceleration time

16  |Function selection 3

17  |Resolution

19 |Function selection 5

20 |Function selection 6

21 |Function selection 7

22 |Function selection 8

23 |Fault reset timing
24 |Positive soft limit (32-bit)
26 |Negative soft limit (32-bit)

00 |Multi-segment preset position execution method

01 |Starting segment number

02 |Ending segment number

03 |Dealing of residual segments after pausing and restarting

P08 04  |Position instruction type

05 |Waiting time unit

06 |The first segment displacement (32-bit)

08 |The first segment maximum speed

09 |The first segment acceleration/deceleration time
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Relevant mode
P S T

Group No. Name

10 |Waiting time after the first segment completed

11 |The second segment displacement (32-bit)

13 | The second segment maximum speed

14 |The second segment acceleration/deceleration time

15 |Waiting time after the second segment completed

16 |The third segment displacement (32-bit)

18 | The third segment maximum speed

19 | The third segment acceleration/deceleration time

20  |Waiting time after the third segment completed

21 |The fourth segment displacement (32-bit)

23 |The fourth segment maximum speed

24 |The fourth segment acceleration/deceleration time

25 |Waiting time after the fourth segment completed
26 |The fifth segment displacement (32-bit)

28 |The fifth segment maximum speed

29 |The fifth segment acceleration/deceleration time

30 |Waiting time after the fifth segment completed

31 |The sixth segment displacement (32-bit)

33 |The sixth segment maximum speed

34 |The sixth segment acceleration/deceleration time

35 |Waiting time after the sixth segment completed

36 |The seventh segment displacement (32-bit)

38 |The seventh segment maximum speed

P08 39 |The seventh segment acceleration/deceleration time

40 | Waiting time after the seventh segment completed

41 | The eighth segment displacement (32-bit)

L]
Y
o
o
o
3
(0]
(=g
[0}
@
»

43 | The eighth segment maximum speed

44 |The eighth segment acceleration/deceleration time

45 |Waiting time after the eighth segment completed

46 |The ninth segment displacement (32-bit)

48  |The ninth segment maximum speed

49 | The ninth segment acceleration/deceleration time

50 |Waiting time after the ninth segment completed
51 |The 10th segment displacement (32-bit)

53 |The 10th segment maximum speed

54 |The 10th segment acceleration/deceleration time

55  |Waiting time after the 10th segment completed

56 |The 11th segment displacement (32-bit)

58 |The 11th segment maximum speed

59 |The 11th segment acceleration/deceleration time

60  |Waiting time after the 11th segment completed

61 |The 12th segment displacement (32-bit)

63 |The 12th segment maximum speed

64 | The 12th segment acceleration/deceleration time

65 | Waiting time after the 12th segment completed
66 |The 13th segment displacement (32-bit)

68 |The 13th segment maximum speed
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Relevant mode

Group No. Name
P S T
69 | The 13th segment acceleration/deceleration time _ N
70  |Waiting time after the 13th segment completed - -
71 |The 14th segment displacement (32-bit) _ 7
73 |The 14th segment maximum speed _ _
74 |The 14th segment acceleration/deceleration time _ _
75 | Waiting time after the 14th segment completed N N
76 |The 15th segment displacement (32-bit) _ _
78 |The 15th segment maximum speed _ 7
79 |The 15th segment acceleration/deceleration time _ _
80 |Waiting time after the 15th segment completed _ N
81 |The 16th segment displacement (32-bit) _ B
83  |The 16th segment maximum speed _ _
Po8 84 |The 16th segment acceleration/deceleration time N N
85  |Waiting time after the 16th segment completed - -
86  |Position instruction interrupt execution setting _ _
88 |Homing start method _ _
89 |Homing mode _ _
90 |Limit switch and z-phase signal setting when homing N N
92 | Origin searching high speed _ _
93 | Origin searching low speed _ 7
94 |Acceleration/deceleration time during origin searching _ _
95 |Homing time limit _ N
96 |Origin offset (32-bit) _ _
98 |Mechanical origin offset (32-bit) _ _
00 |Servo axis address number
01 |Modbus baud rate
02 |Modbus data format
03 |Communication timeout
04 |Communication response delay
05 |Communication DI enable setting 1
06 |Communication DI enable setting 2
07 |Communication DI enable setting 3
08 |Communication DI enable setting 4
P09 09 |Communication DO enable setting 1
10 |Communication DO enable setting 2
11 |Communication instruction holding time
12 |Enable AO function or CAN communication
13 |Bus communication configuration 1
14 |Bus communication configuration 2
15 |Bus communication configuration 3
16  |Bus disconnection detection
17 |Bus communication configuration 4
18  |Bus slave number configuration
00 |External encoder usage _ 7
01 |External encoder pitch (32-bit) _ _
P17 03 |Full-closed mixed deviation threshold(32-bit) _ _
05 |Mixed deviation counting setting
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Relevant mode

Group No. Name
P S T
06  |Mixed vibration suppression gain _ N
07 |Mixed vibration suppression time constant _ _
09 |External units for full closed loop mixed deviation (32-bit) _ _
11 |External units for internal encoder count value (32-bit) _ _
13 |External encoder count value (32-bit) _ _
16  |Position comparison output mode _ _
17 |The first position (32-bit) _ _
P17 19 |The second position (32-bit) _ _
21 |The third position (32-bit) _ _
23 |The fourth position (32-bit) _ _
25 |Signal validity time 1 _ _
26  |Signal effective time 2 - -
27 |Signal effective time 3 N N
28 |Signal effective time 4 - -
29 |Display delay _ 7
P18 00 |Motor model code
P19 00 |Drive model code
00 |Key JOG trial
01 |Fault reset
03 |Parameter identification function
05 |Analog input automatic offset adjustment
i 06 |System initialization function
08 |Communication operation instruction input
09 |Communication operation status output
10 |Communication setting DI input
11 |Communication setting DI input _
12 |Communication starting homing _ _
00 |Servo status
01 |Motor speed feedback
03 |Speed instruction
04 |Internal torque instruction (relative to rated torque)
05 |Phase current effective value
06 |DC busbar voltage
07 |Absolute position counter (32-bit)
09 |Electrical angle
10 |Mechanical angle (relative to encoder zero point)
11 |Load inertia identification value
P21 12 |Speed value relative to input position instruction
13 |Position deviation counter (32-bit)
15 |Input instruction pulse counter (32-bit)
17  |Feedback pulse counter (32-bit)
19 |Position deviation counter instruction unit (32-bit)
21 |Digital input signal monitoring
23 | Digital output signal monitoring
25  |Total power-on time (32-bit)
27  |Al1 voltage after adjustment
28 |Al2 voltage after adjustment
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29 |Al1 voltage before adjustment

30 |AI2 voltage before adjustment

31 |Module temperature

36 |Version code 1

37 |Version code 2

38 |Version code 3

39 |Product series code

40 |Fault record display

41 |Fault code

42 | Time stamp upon selected fault (32-bit)

44 |Current rotation speed of the selected fault
45 |U-phase current of the selected fault

46 |V-phase current of the selected fault

47 |Busbar voltage of the selected fault

48 |Input terminal state of the selected fault

49 |Output terminal state of the selected fault
50 |Customized software version number

51 |Load ratio

52 |Regenerative load ratio

53 |Internal warning code

54 |Current segment number of internal instruction
55 |Customized serial code

56 |Absolute position counter high 32 bits (32-bit)
58 |Feedback pulse counter high 32 bits (32-bit)
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6.2  Parameter description

I P00 Basic setting

Motor rotation positive Range Default Unit Effective Relevant mode
direction definition 0~1 0 - Restart P ‘ S ‘ T

P00.00

Set the relation between instruction direction and motor rotational direction:
0: When the instruction is positive, motor rotational direction is CCW (counterclockwise from facing the motor shaft)

1: When the instruction is positive, motor rotational direction is CW (clockwise from facing the motor shaft)

Range Default Unit Effective Relevant mode
0~7 0 - Restart P ‘ S ‘ T

P00.01 Modes of operation

Set the desired control mode

0: Position mode;

1: Speed mode;

2: Torque mode;

3: Position mode / Speed mixed mode
4: Position mode/Torque mixed mode
5: Speed mode / Torque mixed mode

6: Full closed loop mode (Reserved)

7: EtherCAT mode .
")
When modes 3 to 5 are selected, the DI function MODE_SEL is used to switch between the two modes; when MODE_SEL is 0, §
the control mode is mode 1, and when MODE_SEL is 1, the control mode changes to mode 2. When EtherCAT communication r3|>
control is used, mode 7 is configured. §
(7]

PO0.02 Real-time auto-tuning Range Default Unit Effective Relevant mode

' mode 0~3 1 - Immediate P \ S \ T

Set the mode for real-time auto-tuning.

0: Invalid, real-time auto-tuning function is invalid.

1: Standard mode, no gain switching.

2: Positioning mode, with gain switching, is especially suitable for position control.

3: Dynamic testing of load, without parameter setting

Range Default Unit Effective Relevant mode
0~ 3 12 -- Immediate p ‘ S ‘ T

P00.03 Rigidity grade setting

Set the response level for real-time auto-tuning.

The higher the setting value from 0 to 31, the higher the bandwidth of the servo control circuit, the faster the response,
and the greater the vibration that may be generated.

Be sure to check the effect of the movement while adjusting the rigidity level from low to high.

The changed parameter is effective only when the control instruction is 0. Change the parameter, stop the instruction, and
confirm that the parameter has taken effect before proceeding to the next step.
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Range Default Unit Effective Relevant mode
P00.04 Inertia ratio
0 ~ 6000 100 0.01 Immediate pls |
Set the ratio of load to motor inertia.
0 ~ 60.00
Range Default Unit Effective Relevant mode
P00.05 |Position instruction source
0~2 0 - Restart Pl |
Set the source of instruction for position control.
0: Pulse instruction
1: Step value instruction
2: Internal position control
Pulse input source selection via PO0_06 when set to 0.
Range Default Unit Effective Relevant mode
P00.06 Pulse source
0~ 1 0 — Restart Pls |
0: Low-speed pulse
1. High-speed pulse
Range Default Unit Effective Relevant mode
P00.07 Pulse train form
0~5 0 — Restart P |

Set the input form of the pulse instruction. 0: Direction + pulse, positive logic (default)

1: Direction + pulse, negative logic

2: A-phase (pulse)+B-phase (sign) orthogonal pulse 4 multiplication frequency, positive logic (A is ahead of B)

3: A-phase (pulse)+ B-phase (sign) orthogonal pulse 4 multiplication frequency, negative logic (B is ahead of A)

4: CW+CCW, positive logic
5: CW+CCW, negative logic
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Required pulse instruction Range

Default

Unit

Effective

Relevant mode

P00.08 | number per turn of motor

) : 0 ~ 2147483646
rotation (32-bit)

10000

TUnit

Restart

P

Set the required pulse instruction number per turn of motor rotation, which can be used in place of electronic gears.

0 Unit/Turn ~ 2147483646 Unit/Turn

It works when this function code value is 0.

P00.10 Electronic gear 1 numera- Range Default Unit Effective Relevant mode
; tor (32-bit) 0 ~ 2147483646 1 - Immediate p
Set the numerator of the first group electronic gear.
1 ~ 2147483646
It works when P00.08=0.
P00.12 Electronic gear denomina- Range Default Unit Effective Relevant mode
’ 1 ~ 2147483646 1 - Immediate p ‘ ‘

tor (32-bit)

Set the denominator for the first group electronic gear.

1 ~ 2147483646
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[t works when P00.08=0.

P00.14

Pulse number per turn of

Range

Default

Unit

Effective

Relevant mode

motor rotation (32-bit)

16 ~ 2147483646

2500

1PPR

Restart

P |

Set the number of OUTA or OUTB pulses output per turn of the motor rotation.

16PPR ~ 2147483646PPR (calculate the number of lines according to the incremental optical encoder)
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T Pulse output positive Range Default Unit Effective Relevant mode
' direction definition 0~1 0 - Restart p ‘ S ‘ T
Set the phase sequence logic for the pulse output function.
0: CCW (pulse output OUTA ahead of OUTB when the motor rotation direction is CCW)
1: CW (pulse output OUTA ahead of OUTB when the motor rotation direction is CW)
Range Default Unit Effective Relevant mode
P00.17 | Pulse output OZ polarity
0~3 0 - Restart p ‘
0: Low level at the arrival of Z-phase pulse
1: High level at the arrival of Z-phase pulse
2: High-precision Z-phase pulse, low level at the arrival of Z-phase pulse
3: High-precision Z-phase pulse, high level at the arrival of Z-phase pulse
P00.18 Pulse output function Range Default Unit Effective Relevant mode
: selection 0~3 0 -- Restart p ‘ ‘
0: Encoder frequency division output;
1: Pulse instruction synchronous output.
2: Pulse instruction interpolation output (gantry synchronization)
3: External encoder pulse synchronization output
P00.19 Overlarge position devia- Range Default Unit Effective Relevant mode
: tion threshold (32-bit) | 1 ~ 2147483646 200000 E Immediate Pls |

Set the threshold for detecting over large position deviation (Err.043) in units of the encoder minimum resolution.

1P~

2147483646P

P00.21

Braking resistor setting

Range

Default

Unit

Effective

Relevant mode

0~1

1

Immediate

Pls |

Set the form in which the energy-consumption braking resistor is used.

0: Use internal regenerative resistor (100s)

1: Use external regenerative resistor and natural cooling (150s) or forced air cooling (200s)

P00.22 External resistor power Range Default Unit Effective Relevant mode
' capacity 1~ 65535 100 W Immediate Pls |
Set the power of the energy consumption braking resistor.
TW ~ 65535W
Range Default Unit Effective Relevant mode
P00.23 External resistor value
1~ 1000 100 10 Immediate pls |
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Set the resistance value of the energy consumption braking resistor.

1Q ~ 1000Q
P00.24 External resistor heating Range Default Unit Effective Relevant mode
' time constant 1 ~ 30000 3000 0.1s Immediate Pls |

Set the heating time constant of the energy consumption braking resistor.

0.1s ~ 3000.0s
Range Default Unit Effective Relevant mode
P00.25 |Regenerative voltage point
0 ~ 65535 385 - Immediate Pls |
0V ~ 1000V (generally default)
Range Default Unit Effective Relevant mode
P00.26 Step value setting
-9999 ~ 9999 50 - Immediate Pl

Set the instruction setting value for step amount position control.

-9999 ~ 9999 instruction unit

Range Default Unit Effective Relevant mode

P00.27 High pulse train form

0~5 0 - Restart p \

0: Direction + pulse, positive logic (default)

1: Direction + pulse, negative logic

2: A-phase (pulse) + B-phase (sign) orthogonal pulse, 4 multiplication, positive logic

3: A-phase + B-phase orthogonal pulse, 4 multiplication, negative logic .

o

4: CW+CCW, positive logic g

‘ ‘ 3

5: CW+CCW, negative logic %

o

PO0.28 Modulus mode low bit Range Default Unit Effective Relevant mode o
' (32-bit) 0 ~ 4294967295 0 P Restart Pl |

Encoder unit: P

In the absolute value system, if this value is set will open modulus mode, the count value can only count from 0 to this val-
ue minus 1 (when gear ratio is 1). P07.11 need setting to 1 to open power-down memory function. P20-06 need writing to 8 to
clear multi-turn and position feedback. Complete the setting to re-power on the device. If P00.28 and P00.30 are 0 by default,
it is linear mode.

Modulus mode low bit (32- Range Default Unit Effective Relevant mode
bit) 0 ~ 4294967295 0 P Restart P |

P00.30

(Encoder unit: P)

In the absolute value system, if this value is set, the modulus mode will be enabled, and the count value can only count
from O to this value minus 1 (when the gear ratio is 1), it is necessary to set P07.11 to 1 to enable the power-failure memory
function, and write P20-06 to 8 to clear the multi-turn and position feedback, and setup is completed to re-power up the de-

vice.

P00.28 and P00.30 are set to O for linear mode.
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I P01 Gain tuning

P01.00

Range

Default

Unit

Effective

Relevant mode

Position loop gain 1

10 ~ 20000

400

0.1/s

Immediate

P |

Set the position loop gain to determine the position loop response level.

1.0/s ~ 2000.0/s

The higher the gain, the faster the position loop response. However, too large a setting may cause vibration.

P01.01

Range

Default

Unit

Effective

Relevant mode

Speed loop gain 1

10 ~ 20000

200

0.1HZ

Immediate

P s |

Set the speed loop gain to determine the speed loop response level.

1.0Hz ~ 2000.0Hz

The higher the gain, the faster the speed loop response. However, too large a setting may cause vibration.

Range Default Unit Effective Relevant mode
P01.02 |Speed loop integral time 1
15 ~ 51200 3000 001ms Immediate Pl s |
Set the integration time of the speed loop controller.
0.15ms ~ 512.00ms
The smaller the setting value, the smaller the steady-state deviation.
When the integration time is equal to 512.00, the integration is invalid.
Range Default Unit Effective Relevant mode
P01.03 |Speed detection filtering 1
0~ 15 0 - Immediate Pls |

Set the filter level for speed detection.

0~15
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The larger the value, the better the vibration suppression effect. However, the response bandwidth may be reduced.

P01.04 Torque instruction filtering Range Default Unit Effective B e
' 1 0 ~ 10000 100 0.01ms Immediate Pls |
Set the first-order low-pass filter time constant for the torque instruction section.
0.00ms ~ 100.00ms
It suppresses the resonance caused by mechanical distortion.
Range Default Unit Effective Relevant mode
P01.05 Position loop gain 2
10 ~ 20000 100 0.01ms Immediate Pls |
1.0/s ~ 2000.0/s, the second set of parameters acts as above.
. Range Default Unit Effective Relevant mode
P01.06 Speed loop gain 2
10 ~ 20000 200 0.1HZ Immediate Pl s |
1.0 Hz ~ 2000.0 Hz, the second set of parameters acts as above.
Range Default Unit Effective Relevant mode
P01.07 |Speed loop integral time 2
15 ~ 51200 3000 0.01ms Immediate Pl s |

0.15ms ~ 512.00ms, the second set of parameters acts as above.
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P01.08

Range

Default

Unit

Effective

Relevant mode

Speed detection filtering 2

0~15

0

Immediate

P‘S‘T

Set the filter level for speed detection.

0~1

5

The larger the value, the better the vibration suppression effect. However, the response bandwidth will be reduced.

PO1.09 Torque instruction filtering Range Default Unit Effective Relevant mode
' 2 0 ~ 10000 100 0.01ms Immediate pls |
0.00ms ~ 100.00ms, the second set of parameters acts as above.
B0 Speed regulator PDFF Range Default Unit Effective Relevant mode
' coefficient 0 ~ 1000 1000 0.1% Immediate Pl s |

Set the PDFF coefficient of the speed regulator

0 ~ 100.0%

Setting to 100% is equivalent to the Pl regulator (default), and setting to 0% is equivalent to PDF regulation.

Setting to an intermediate value reduces overshoot, but decreases the response level of the speed loop (relative to the Pl

regulator).
PO1.11 Speed feed-forward Range Default Unit Effective Relevant mode
' control selection 0~ 1 0 - Restart P ‘
Set the speed feedforward selection for position control.
0: No speed feedforward
1: Internal speed feedforward
Range Default Unit Effective Relevant mode
P01.12 | Speed feed-forward gain
0 ~ 1500 300 0.1% Immediate Pl |
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Set the speed feedforward gain for position control. Position deviation at a certain speed can be reduced.

0.0% ~ 100.0%
S Speed feed-forward Range Default Unit Effective Relevant mode
' filtering time 0 ~ 6400 50 0.01ms Immediate P |
Set the speed feedforward filter time constant for position control.
0.00ms ~ 64.00ms
S Torque feed-forward Range Default Unit Effective Relevant mode
' control selection 0~2 0 -- Restart P ‘ S ‘
Set the torque feedforward selection for position or speed control.
0: No torque feedforward
1: Internal torque feedforward
2: TFFD is used as torque feedforward input.
Range Default Unit Effective Relevant mode
P01.15 | Torque feed-forward gain
0 ~ 1000 0 0.1% Immediate Pl s |

Set the torque feedforward gain for position or speed control. Position deviation during acceleration and deceleration can

be reduced.
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0.0% ~ 100.0%
Sl Torque feed-forward Range Default Unit Effective Relevant mode
' filtering time 0 ~ 6400 0 0.01ms Immediate Pl s |
Set the time constant of the torque feedforward filter for position or speed control.
0.00ms ~ 64.00ms
P01.17 DI function GAIN—SWITCH Range Default Unit Effective Relevant mode
’ action switching selection 0~1 0 - Immediate P ‘ S ‘
Set the role of the DI function GAIN-SWITCH.
0: Speed loop regulator P(1)/PI(0) switching, gain is fixed to the first group.
1: First gain (0), second gain (1) switching
S Position control switching Range Default Unit Effective Relevant mode
: mode 0~10 0 - Immediate P ‘ S ‘

Trigger condition setting for gain switching during position control.

0: The first gain fixed (P01.00 ~ P01.04)

1: The second gain fixed (P01.05 to P01.09)

2: Group 1 and 2 gain switching using DI input (GAIN_SWITCH) or P/PI switching by the speed regulator.

3: Large torque instruction, torque instruction over level (P01.20) + hysteresis (P01.21) switches to the 2nd gain, and when
the torque instruction is lower than level (P01.20) - hysteresis (P01.21) it returns to the 1st gain within the specified delay time.

Unit: 0.1%.

4: Not applicable to position control and full closed-loop control mode

5: Speed instruction is large, speed instruction exceeds the level (P01.20) + hysteresis (P01.21) to switch to the 2nd gain,
when the speed instruction is lower than the level (P01.20) - hysteresis (P01.21) in the specified delay time to return to the 1st

gain. Unit: Trpm.

6: Position deviation is large, position deviation exceeds the level (P01.20) + hysteresis (P01.21) and switches to the 2nd
gain, when the position deviation is lower than the level (P01.20) - hysteresis (P01.21) in the specified delay time to return to

the 1st gain. Unit: 1 encoder resolution

7: There is a position instruction, position instruction is not O when switching to the second gain, when the position in-
struction continues to be 0 in the specified delay time back to the first gain

8: When the positioning is not completed, switch from the 1st gain to the 2nd gain; when the positioning is completed and

then return to the 1st gain within the specified delay time.

9: The actual speed is large, speed feedback exceeds the level (P01.20) + hysteresis (P01.21) and switches to the 2nd gain,
when the speed feedback is lower than the level (P01.20) - hysteresis (P01.21) in the specified delay time, return to gain 1.

10: With position instruction plus actual speed, switch to 2nd gain when position instruction is not 0, return to 1st gain
when position instruction is 0 and the absolute value of actual speed is lower than the grade (P01.20) - hysteresis (P01.21).

£01.19 Position control switching Range Default Unit Effective Relevant mode
' delay 0 ~ 1000 50 0.1ms Immediate Pl s |
Set the delay time for gain switching for position control.
0 ~ 100.0ms
P01.20 Position control switching Range Default Unit Effective Relevant mode
' class 0 ~ 20000 50 - Immediate Pl s |
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Set the trigger level of gain switching for position control.

0 ~ 20000 (Unit: according to the gain switching mode description), note that this parameter takes the value set in P01.21

as the lower limit.

P01.21

Position control gain
switching hysteresis

Range

Default

Unit

Effective

Relevant mode

0 ~ 20000

33

Immediate

P s |

Set the hysteresis of the trigger level of gain switching for position control.

0 ~ 20000 (Unit: according to the gain switching mode description), note that this parameter takes the setting value of

P01.20 as the upper limit.

P01.22

Position gain switching
time

Range

Default

Unit

Effective

Relevant mode

0 ~ 10000

33

0.1ms

Immediate

P s |

Set the transition time from small gain to large gain for gain switching during position control.

0 ~ 1000.0ms

P01.23

Speed control switching
mode

Range

Default

Unit

Effective

Relevant mode

0~5

0

Immediate

s |

Trigger condition setting for gain switching during speed control.

0: The first gain fixed (P01.00 ~ P01.04)

1: The second gain fixed (P01.05 ~ P01.09)

2: Group 1 and 2 gain switching using DI function 3 (GAIN_SEL) or P/PI switching by the speed regulator.

3: Large torque instruction, torque instruction over level (P01.25) + hysteresis (P01.26) switches to 2nd gain, and when the
torque instruction is lower than level (P01.25) - hysteresis (P01.26), it returns to 1st gain within the specified delay time. Unit:
0.1%.

4: The speed instruction change is large; the speed instruction change amount exceeds the level (P01.25) + hysteresis
(P01.26) and switches to the 2nd gain when the speed instruction change amount is lower than the level (P01.25) - hysteresis
(P01.26) return to the 1st gain within the specified delay time. Unit: 10rpm/s.

5: Speed instruction is large, speed instruction exceeds the level (P01.25) + hysteresis (P01.26) and switches to 2nd gain,
when speed instruction is lower than the level (P01.25) - hysteresis (P01.26) returns to 1st gain within the specified delay time.

Unit: Trpm.

PO1.24 Speed control switching Range Default Unit Effective Relevant mode
' delay 0 ~ 1000 0 0.1ms Immediate | s |
Set the delay time for gain switching during speed control.
0 ~ 100.0ms
P01.25 Speed control switching Range Default Unit Effective Relevant mode
' class 0 ~ 20000 0 - Immediate | s |

Set the trigger level for gain switching during speed control.

0 ~ 20000 (Unit: according to the gain switching mode description), note that this parameter takes the value set in P01.26

as the lower limit.

P01.26

Speed control switching
hysteresis

Range

Default

Unit

Effective

Relevant mode

0 ~ 20000

0

Immediate

s |

Set the hysteresis of the trigger level for gain switching during speed control.

0 ~ 20000 (Unit: according to the gain switching mode description), note that this parameter takes the setting value of
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P01.25 as the upper limit.

P01.27

Torque control switching

Range

Default

Unit

Effective

Relevant mode

mode

0~3

0

Immediate

T

Trigger condition setting for gain switching during torque control.

0: The first gain fixed (P01.00 ~ P01.04)

1: The second gain fixed (P01.05 ~ P01.09)

2: Group 1 and 2 gain switching using DI input (GAIN-SWITCH) or P/PI switching by speed regulator.

3: Large torque instruction, torque instruction exceeds the level (P01.29) + hysteresis (P01.30) and switches to the 2nd
gain, and when the torque instruction is lower than the level (P01.29) - hysteresis (P01.30), it returns to the 1st gain within the

specified delay time, Unit: 0.1%.

P0128 Torque control switching Range Default Unit Effective Relevant mode
' delay 0 ~ 1000 0 0.1ms Immediate ‘ T
Set the delay time for gain switching during torque control.
0 ~ 100.0ms
P0129 Torque control switching Range Default Unit Effective Relevant mode
’ class 0 ~ 20000 0 - Immediate ‘ ‘ T

Set the trigger level for gain switching during torque control.

0 ~ 20000 (Unit: according to the gain switching mode description), note that this parameter takes the value set in P01.30

as the lower limit.

P01.30

Torque control switching

Range

Default

Unit

Effective

Relevant mode

hysteresis

0 ~ 20000

0

Immediate

T

Set the hysteresis of the trigger level for gain switching during torque control.

0 ~ 20000 (Unit: according to the gain switching mode description) Note that this parameter takes the value set in P01.29

as the upper limit.

Range Default Unit Effective Relevant mode
P01.31 Observer enabled
0~2 0 -- Restart p ‘ S ‘ T
0: Not Enabled
1: Debugging
2: Enabled
Range Default Unit Effective Relevant mode
P01.32 (Observer cut-off frequency
0 ~ 500 100 1Hz Restart pls |
0 ~ 500HZ
T Observer phase compen- Range Default Unit Effective Relevant mode
: sation time 0 ~ 10000 0 0.01ms Immediate Pls |
0.00 ~ 100.00ms
Range Default Unit Effective Relevant mode
P01.34 |Observer inertia coefficient
0 ~ 10000 1000 - Restart Pls |

0 ~ 10000
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Model vibration suppres- Range Default Unit Effective Relevant mode

POTA0 sion 0~1 0 - Immediate P ‘ ‘
0: Invalid
1: Valid
Range Default Unit Effective Relevant mode

P01.41 Model tracking option

0~9 0 - Immediate P ‘ ‘

0: Not enabled

1: Enabled, model 1, no external feedforward

2: Enabled, model 1, external feedforward is valid
3: Enabled, model 2, no external feedforward

4: Enable, model 2, external feedforward is valid

5: Reserved
Range Default Unit Effective Relevant mode
P01.42 Model tracking gain
10 ~ 20000 500 0.1/5 Immediate Pl |
1.0 ~ 2000.0/S
T Model tracking compensa- Range Default Unit Effective Relevant mode
’ tion factor 500 ~ 2000 1000 0.1% Immediate p ‘ ‘
50.0 ~ 200.0%
PO1.44 Model tracking speed Range Default Unit Effective Relevant mode _’U
’ compensation gain 0 ~ 2000 1000 0.1% Immediate P \ \ g
3
0.0 ~ 200.0% o
@
PO1.45 Model tracking torque Range Default Unit Effective Relevant mode ¢
' compensation gain 1 0 ~ 10000 1000 0.1% Immediate Pl |
0.0 ~ 1000.0%
PO1.44 Model tracking torque Range Default Unit Effective Relevant mode
' compensation gain 2 0 ~ 10000 1000 0.1% Immediate Pl ]
0.0 ~ 1000.0%
Range Default Unit Effective Relevant mode
P01.47 Model tracking gain 2
10 ~ 20000 500 0.1/ Immediate Pl ]
1.0 ~ 2000.0/S
PO1.48 Model tracking compensa- Range Default Unit Effective Relevant mode
' tion coefficient 2 500 ~ 2000 1000 0.1% Immediate Pl |
50.0 ~ 200.0%
L Model anti-resonance Range Default Unit Effective Relevant mode
' frequency 10 ~ 2000 500 0.1HZ Immediate P \ \
1.0 ~ 200.0HZ
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PO1.50 Model residual vibration Range Default Unit Effective Relevant mode
' frequency 10 ~ 20000 500 0.1HZ Immediate P |
1.0 ~ 200.0HZ

PO1.5T Vibration suppression Range Default Unit Effective Relevant mode
' frequency point 10 ~ 2000 800 0.1HZ Immediate P \ \
1.0 ~ 200.0HZ

s Vibration suppression Range Default Unit Effective Relevant mode
’ compensation coefficient 10 ~ 1000 100 1% Immediate P ‘ ‘

10% ~ 1000%

P01.53 Model delay bandwidth Range Default Unit Effective Relevant mode
' parameter 0 ~ 30000 4500 0.1HZ Immediate Pl |
0 ~ 3000.0HZ

PO1.54 Model delay compensation Range Default Unit Effective Relevant mode
; parameter 500 ~ 1500 800 - Immediate P ‘
500 ~ 1500

I P02 Vibration suppression

£02.00 Position instruction Range Default Unit Effective Relevant mode
: smoothing filter 0 ~ 65535 0 0.1ms Immediate Pl -
Q
-
In position control mode, set the position instruction first-order low-pass filter time constant. g
o
0.0ms ~ 6553.5ms o}
(7]
e Position instruction FIR Range Default Unit Effective Relevant mode
; filter 0 ~ 1280 0 0.1Tms Immediate P ‘

In position control mode, set the position instruction first-order low-pass filter time constant.

0.0ms ~ 128.0ms

Range Default Unit Effective Relevant mode

P02.02 Adaptive filter mode

0~4 0 - Immediate P ‘ S ‘ T

Set the operating mode of the adaptive filter.

0: Adaptation is not valid; the 3rd and 4th filters work but the parameters are unchanged

1: One adaptive filter is valid (the 3rd filter parameters are updated according to the adaptive result)
2: Two adaptive filters are valid (the 3rd,4th filter parameters updated according to adaptive results)
3: Resonance frequency determination, results are displayed but filter parameters are not updated

4: Clear adaptive results (adaptive not valid and the 3rd and 4th filters are not working)

Range Default Unit Effective Relevant mode

P02.03 | Adaptive filter load mode

0~1 0 - Immediate P ‘ S ‘ T

0:1
0: High rigidity load
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1: Low rigidity load

e The first notch filter fre- Range Default Unit Effective Relevant mode
: quency (manual) 50 ~ 5000 5000 1Hz Immediate P ‘ S ‘ T
Set the center frequency of the 1st notch filter.
50 ~ 5000Hz. This filter is not effective at 5000Hz.
Range Default Unit Effective Relevant mode
P02.05 | The first notch filter width
0~ 12 2 - Immediate pls |
Set the frequency width of the 1st notch filter.
0~12
Range Default Unit Effective Relevant mode
P02.06 |The first notch filter depth
0~ 99 0 - Immediate Pls |
Set the depth corresponding to the center frequency of the 1st notch filter.
0~ 99
ST The second notch filter Range Default Unit Effective Relevant mode
' frequency (manual) 50 ~ 5000 5000 1Hz Immediate Pls |
Set the center frequency of the 2nd notch filter.
50 ~ 5000Hz. This filter is not effective at 5000Hz.
ST The second notch filter Range Default Unit Effective Relevant mode
' width 0~ 12 2 - Immediate Pls | .
o
Set the frequency width of the 2nd notch filter. g
0~12 rE;’
(=g
@
T The second notch filter Range Default Unit Effective Relevant mode @
' depth 0~ 99 0 - Immediate Pls |
Set the depth corresponding to the center frequency of the 2nd notch filter.
0~ 99
P02.10 The third notch filter Range Default Unit Effective Relevant mode
' frequency 50 ~ 5000 5000 1Hz Immediate pls |
Set the center frequency of the 3rd notch filter (i.e., the first adaptive filter).
50 ~ 5000Hz, This filter is not effective at 5000Hz.
Range Default Unit Effective Relevant mode
P02.11 |The third notch filter width
0~ 12 2 - Immediate Pls |
Set the frequency width of the 3rd notch filter (i.e., the first adaptive filter).
0~12
Range Default Unit Effective Relevant mode
P02.12 |The third notch filter depth
0~ 99 0 - Immediate Pls |

Set the depth corresponding to the center frequency of the 3rd notch filter (i.e., the first adaptive filter).

0~ 99
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The fourth notch filter Range Default Unit Effective Relevant mode

P02.13

frequency 50 ~ 5000 5000 Hz Immediate Pls |

Set the center frequency of the 4th notch filter (i.e., the second adaptive filter). 50 ~ 5000Hz. This filter is not effective at
5000Hz.

The fourth notch filter Range Default Unit Effective Relevant mode
width 0~ 12 2 - Immediate p ‘ S ‘ T

P02.14

Set the frequency width of the 4th notch filter (i.e., the second adaptive filter).

0~12

The fourth notch filter Range Default Unit Effective Relevant mode
depth 0~ 99 0 -- Immediate P ‘ S ‘ T

P02.15

Set the depth corresponding to center frequency of the 4th notch filter (i.e., the second adaptive filter).

0~ 99

Position instruction FIR Range Default Unit Effective Relevant mode

P02.19

filter 2 0 ~ 1280 0 0.1ms Immediate Pl |

Set the position instruction FIR filter time constant when in position control mode.

0.0ms ~ 128.0ms

The first vibration damping Range Default Unit Effective Relevant mode

P02.20

frequency 0 ~ 1000 0 0.1Hz Immediate Pl s |

Set the frequency value of the low-frequency resonance frequency point 1.

10.0HZ ~ 100.0HZ

The first vibration damping Range Default Unit Effective Relevant mode

P02.21
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filtering setting 0~10 0 0.1 Immediate P ‘ S ‘

Set the half-cycle attenuation coefficient for the low-frequency resonance frequency point 1.

0~10

The second vibration Range Default Unit Effective Relevant mode

P02.22

damping frequency 0 ~ 1000 0 0.1Hz Immediate P ‘ S ‘

Set the frequency value of the low-frequency resonance frequency point 2.

10.0HZ ~ 100.0HZ

The second vibration Range Default Unit Effective Relevant mode

P02.23

damping filtering setting 0~10 0 0.1 Immediate P ‘ S ‘

Set the half-period attenuation coefficient for the low-frequency resonance frequency point 2.

0~10

Resonance point 1 fre- Range Default Unit Effective Relevant mode

quency 0 ~ 5000 5000 THz Display only Pls |

P02.31

Resonance frequency detected by the 1st adaptive filter

Resonance point 1 band- Range Default Unit Effective Relevant mode
width 0~20 2 - Display only P ‘ S ‘ T

P02.32
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Frequency width detected by the 1st adaptive filter

Resonance point 1 ampli- Range Default Unit Effective Relevant mode

tude 0 ~ 1000 0 - Display only P ‘ S ‘ T

P02.33

Amplitude of the resonant frequency detected by the 1st adaptive filter

Resonance point 2 fre- Range Default Unit Effective Relevant mode

P02.34
quency 0 ~ 5000 5000 1Hz Displayonly | P | s | T

Resonance frequency detected by the 2nd adaptive filter

Resonance point 2 band- Range Default Unit Effective Relevant mode

width 0~20 2 - Display only P ‘ S ‘ T

P02.35

Frequency width detected by the 2nd adaptive filter

Resonance point 2 ampli- Range Default Unit Effective Relevant mode

P02.36

tude 0 ~ 1000 0 -- Display only P ‘ S ‘ T

Amplitude of the resonance frequency detected by the 2nd adaptive filter

I P03 Speed & torque control parameters

Range Default Unit Effective Relevant mode

P03.00 | Speed instruction source

0~6 0 -- Restart ‘ S ‘

Set the source of instruction during speed control.
0: Digital setting (P03:03)
1: SPR (default A1)

2: SPR, multi-segment instruction 2 ~ 16 switching
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3: Multi-segment instruction T ~ 16 switching
4: Communication setting
5: SPR + digital setting

6: Multi-segment instruction 1 to 16 switching + digital setting

Speed instruction setting Range Default Unit Effective Relevant mode

value -9000 ~ 9000 200 Trpm Immediate | s |

P03.03

Set the speed instruction digital setting value.

-92000rpm ~ 9000rpm

Range Default Unit Effective Relevant mode

P03.04 JOG speed setting

0 ~ 3000 200 Trom Immediate | s |

Set the speed setting value during JOG.

Orpm ~ 3000rpm

Range Default Unit Effective Relevant mode

P03.08 Torque limit source

0~3 0 - Immediate Pl s |

Torque limiting source selection.

0: Positive and negative internal torque limit (default)
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1: Positive and negative external torque limit (select via P.CL, N_CL)
2: TLMTP is used as forward and reverse torque limit.

3: TLMTP, TLMTN forward and reverse limit.

Internal forward torque Range Default Unit Effective Relevant mode

limit 0 ~ 5000 3000 0.1% Immediate P \ S \

P03.09

Set the internal torque limit value during forward rotation in the range of 0.0% to 500.0% (based on the rated motor
torque).

When DI is configured with function 16 (P.CL) and the DI input is valid, the forward rotation external torque limit is in ef-
fect; this set value must not be greater than the P03.09 (forward rotation internal torque limit value) set value. When this set-
ting value is greater than the parameter P03.09 setting value, the torque limit value will be the value set in P03.09.

Internal reverse torque Range Default Unit Effective Relevant mode
limit 0 ~ 5000 3000 01% immediate Pl s |

P03.10

Set the internal torque limit value during reverse rotation in the range of 0.0% to 500.0% (based on the rated torque of the
motor).

When Dl is configured with function 17 (N_CL) and the DI input is valid, the reverse external torque limit is in effect; this set
value must not be greater than the P03.10 (reverse internal torque limit value) set value. When this setting value is greater than
the parameter P03.10 setting value, the torque limit value will be the value set in P03.10.

External forward torque Range Default Unit Effective Relevant mode

P03.11 o
limit 0 ~ 5000 3000 0.1% Immediate P \ s \

Set the external torque limit value during the forward rotation in the range of 0.0% to 500.0% (based on the rated motor
torque).

When DI is configured with function 16 (P.CL) and the DI input is valid, the forward rotation external torque limit is in ef-
fect.

External reverse torque Range Default Unit Effective Relevant mode
limit 0 ~ 5000 3000 0.1% Immediate Pl s |

P03.12

Set the external torque limit value during reverse rotation in the range of 0.0% to 500.0% (based on the rated torque of the
motor)

When DI is configured with function 17 (N_CL) and the DI input is valid, the reverse rotation external torque limit is in ef-

fect.
Range Default Unit Effective Relevant mode
P03.14 Acceleration time 1
0 ~ 65535 10 Tms Immediate s |7
Oms ~ 65535ms/1000rpm
Range Default Unit Effective Relevant mode
P03.15 Deceleration time 1
0 ~ 65535 10 ms Immediate s |7
Oms ~ 65535ms/1000rpm
Range Default Unit Effective Relevant mode
P03.16 Acceleration time 2
0 ~ 65535 0 ms Immediate | s |
Oms ~ 65535ms/1000rpm
Range Default Unit Effective Relevant mode
P03.17 Deceleration time 2
0 ~ 65535 0 Tms Immediate ‘ S ‘
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Oms ~ 65535ms/1000rpm

Range Default

Unit

Effective

Relevant mode

P03.19 |Zero-speed clamp function

0~2 0

Immediate

(s |

Set the action at zero speed clamp.
0: Invalid

1: When ZERO_SPD s valid, the speed instruction is forced to 0

2: When ZERO_SPD is valid, the speed instruction is forced to 0. When the actual

switches to position control and locks at the current position.

motor speed is lower than P03.20, it
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P03.20 Zero-speed clamp thresh- Range Default Unit Effective Relevant mode
' old value 0 ~ 1000 10 1rpm Immediate s |7
Orpm ~ 1000rpm
Range Default Unit Effective Relevant mode
P03.22 | Torque instruction source
0-~4 0 - Restart R
Set the source of torque instruction during torque control.
0: Digital setting (P03.25)
1: TQR (using Al input value as torque instruction value)
2: Digital setting, TQR switching (CMD_SEL)
3: Communication setting
4:TQR + digital setting
-~ Torque instruction key set Range Default Unit Effective REEEIAT
. value -3000 ~ 3000 0 0.1% Immediate ‘ T
-300.0% ~ 300.0% (based on rated motor torque)
P03.26 Speed limit source under Range Default Unit Effective Relevant mode
' torque control 0~1 0 - Immediate ‘ ‘ T
0: Forward and reverse internal speed limits P03.27, P03.28
1: SPL (using Al input value as speed limit)
P03.27 Internal positive speed Range Default Unit Effective Relevant mode
' limit 0 ~ 9000 3000 - Immediate IR
Orpm ~ 2000rpm
TR Internal negative speed Range Default Unit Effective Relevant mode
' limit 0 ~ 9000 3000 - Immediate IR
Orpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.29 Hard limit torque limit
0 ~ 4000 1000 0.1% Immediate Pls |

Torque limit value when a hard limit is encountered.

-300.0% ~ 300.0% (based on motor rated torque).

A hard limit is considered to be encountered when the torque instruction rises rapidly and lasts longer than the detection
time set in P03.30. Use the symbol of the torque instruction to distinguish between positive and negative hard limits.

171



Hard limit torque limit Range Default Unit Effective Relevant mode

P03.30

detection time 0 ~ 2000 100 - Immediate P \ s \ T

Torque limit detection time when hard limit is encountered, Oms ~ 2000ms.

SR Speed instruction number Range Default Unit Effective Relevant mode

selection mode 0~ 1 0 -- Restart ‘ S ‘

Set the internal multi-segment speed control method.
0: DI terminal selection

1: Communication selection

Acceleration time number Range Default Unit Effective Relevant mode
P03.32 |for speed instruction from
0~1 0 -- Immediate S
segment 1to 8
0: Acceleration time 1 (P03.14)
1: Acceleration time 2 (P03.16)
Deceleration time number Range Default Unit Effective Relevant mode
P03.33 |for speed instruction from
0~1 0 -- Immediate S
segment 1to 8
0: Deceleration time 1 (P03.15)
1: Deceleration time 2 (P03.17)
Acceleration time number Range Default Unit Effective Relevant mode
P03.34 |for speed instruction from .
0~1 0 -- Immediate S o
segment 9 to 16 o
Q
0: Acceleration time 1 (P03.14) (E;’
(=g
o
1: Acceleration time 2 (P03.16) 7
Deceleration time number Range Default Unit Effective Relevant mode
P03.35 |for speed instruction from
0~1 0 -- Immediate S
segment 9 to 16
0: Deceleration time 1 (P03.15)
1: Deceleration time 2 (P03.17)
Range Default Unit Effective Relevant mode
P03.36 Segment 1 speed
-9000 ~ 9000 0 Trom Immediate s |

Internal multi-segment speed set values of 16 segments.

-9000rpm ~ 9000rpm

Range Default Unit Effective Relevant mode
P03.37 Segment 2 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.38 Segment 3 speed
-9000 ~ 9000 0 Trpm Immediate | s |

-9000rpm ~ 9000rpm
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Range Default Unit Effective Relevant mode
P03.39 Segment 4 speed
-9000 ~ 9000 0 Trom Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.40 Segment 5 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.41 Segment 6 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.42 Segment 7 speed
-9000 ~ 9000 0 Trom Immediate | s |
-2000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.43 Segment 8 speed
~9000 ~ 9000 0 Trpm Immediate s |
-92000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.44 Segment 9 speed
~9000 ~ 9000 0 Trpm Immediate s |
-92000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode .
P03.45 Segment 10 speed o
-9000 ~ 9000 0 1rpm Immediate s | )
Q
-92000rpm ~ 9000rpm a
o
S
Range Default Unit Effective Relevant mode @
P03.46 Segment 11 speed
~9000 ~ 9000 0 Trpm Immediate | s |
-92000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.47 Segment 12 speed
~9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.48 Segment 13 speed
-9000 ~ 9000 0 Trpm Immediate s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.49 Segment 14 speed
9000 ~ 9000 0 Trpm Immediate s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.50 Segment 15 speed
-9000 ~ 9000 0 Trpm Immediate s |

-9000rpm ~ 9000rpm
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Range Default Unit Effective Relevant mode
P03.51 Segment 16 speed
-9000 ~ 9000 0 Trpm Immediate s |
-9000rpm ~ 9000rpm
I P04 Digital input and output
Range Default Unit Effective Relevant mode
P04.00 | Normal DI filter selection
0 ~ 10000 500 1us Restart Pls |
0 ~ 10000

This filtering parameter is available only for DI terminal 1 to DI terminal 6, and the filtering setting for DI terminal 7 to DI

terminal 9 are shown in P06.44.

P04.01

DI1 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

14

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.02

DI2 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

15

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.03

DI3 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

L]
Y
Q
=
Q
3
]
(=g
]
=
(%]

0~ 63

28

Restart

Pl s |

Input function code: 0 ~ 63

0: No

definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.04

Dl4 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

39

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.05

DI5 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

40

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.06

DI6 terminal function

selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

0

Restart

Pl s |




Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.07

DI7 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 63

0

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.08

DI8 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 63

0

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

P04.09

DI9 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 63

0

Restart

Pl s |

Input function code: 0 ~ 63

0: No definition

1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.
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Range Default Unit Effective Relevant mode
P04.11 DI1 terminal logic selection
0~1 1 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.12 DI2 terminal logic selection
0~1 1 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.13 |DI3 terminal logic selection
0~ 1 0 - Restart pls |
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.14 |Dl4 terminal logic selection
0~ 1 0 - Restart Pl s |

Input polarity setting: 0 ~ 1

0: Low level is valid (closed)
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1: High level is valid (open)

Range Default Unit Effective Relevant mode
P04.15 DI5 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.16 |DI6 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.17 |DI7 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.18 |DI8 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1 .
: . o
0: Low level is valid (closed) o
Q
1: High level is valid (open) .—%
®
Range Default Unit Effective Relevant mode @
P04.19 |DI9 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
P04.21 DO1 terminal function Range Default Unit Effective Relevant mode
' selection 0 ~ 31 11 - Restart Pl s |

Input function code: 1 ~ 31
0: No definition

1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

Effective Relevant mode

DO2 terminal function Range Default Unit
selection 0 ~ 31 2 - Restart p S T

P04.22

Input function code: 1 ~ 31
0: No definition

1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.
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P04.23

DO3 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 31

7

Restart

p S T

Input function code: 1 ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

Range

Default

Unit

Effective

Relevant mode

DO4 terminal function
selection

0~ 31

0

Restart

p S T

Input function code: 1 ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

DO5 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 31

0

Restart

p S T

Output code: 1 ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

P04.26

DO6 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 31

0

Restart

p S T

Output code: 1 ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

DO7 terminal function

Range

Default

Unit

Effective

Relevant mode

selection

0~ 31

0

Restart

p S T

Output code: 1 ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

DO8 terminal function Range Default Unit Effective Relevant mode

P04.28
Restart P S T

0~ 31 0 --

selection

Output code: T ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.

DO9 terminal function Range Default Unit Effective Relevant mode

Restart P S T

P04.29 )
selection 0~ 31 0 --

Output code: T ~ 31

0: No definition
1 ~ 31: Refer to the digital output (DO) function definition table, some DO functions are undefined and reserved.
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DO1 terminal logic level Range Default Unit Effective Relevant mode
PO&31 selection 0~ 1 0 - Restart Pl s | T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO2 terminal logic level Range Default Unit Effective Relevant mode
Fo4s2 selection 0~ 1 1 - Restart Pl s | T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO3 terminal logic level Range Default Unit Effective Relevant mode
PO&33 selection 0~ 1 0 - Restart P s | T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO4 terminal logic level Range Default Unit Effective Relevant mode
PO4.34 selection 0~1 0 - Restart p ‘ S ‘ T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO5 terminal logic level Range Default Unit Effective Relevant mode
PO&35 selection 0~ 1 0 - Restart P s | T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO6 terminal logic level Range Default Unit Effective Relevant mode
PO&.36 selection 0~ 1 0 - Restart Pl s | T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO7 terminal logic level Range Default Unit Effective Relevant mode
PO4.37 selection 0~1 0 -- Restart P | s | T

Output polarity setting: 0 ~ 1

0: Conduct when valid (normally-open contact)

1: Not to conduct when valid (normally-closed contact)
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DO8 terminal logic level Range Default Unit Effective Relevant mode
P04.38
selection 0~1 0 - Restart P S T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
DO9 terminal logic level Range Default Unit Effective Relevant mode
P04.39
selection 0~1 0 -- Restart P S T
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
FunINL signal unassigned Range Default Unit Effective Relevant mode
P04.41
status (HEX) 0000H ~ FFFFH 0 -- Restart P | s | T

Set the initial state of the DI function, and the DI function that is not configured to any DI terminal will maintain the initial

state after power-on initialization.
Range (hexadecimal number) OH to FFFFH.
Bit0: Reserved
Bit1: Correspond to DI function 1
Bit2: Correspond to DI function 2

Bit15: Correspond to DI function 15

FunINH signal unassigned Range Default Unit Effective Relevant mode
P04.42
status (HEX) 0000H ~ FFFFH 0 -- Restart P| s | T
Range (hexadecimal number) OH to FFFFH.
BitO: Correspond to DI function 16
Bit1: Correspond to DI function 17
Bit15: Correspond to DI function 31
For DI functions numbered 32 and larger, user-set initial status is not supported.
Motor rotational signal Range Default Unit Effective Relevant mode
P04.43
threshold 0 ~ 1000 0 - Restart P S T
Orpm ~ 1000rpm
Speed conformity signal Range Default Unit Effective Relevant mode
P04.44
width 10 ~ 1000 50 Trpm Immediate S
10rpm ~ 9000rpm
Speed specified value Range Default Unit Effective Relevant mode
P04.45
arrival 10 ~ 9000 100 Trpm Immediate P S T

10rpm ~ 9000rpm
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Positioning completion Range Default Unit Effective Relevant mode
P04.47
range 1 ~ 65535 100 P Immediate p
1P ~ 65535P
Positioning completion Range Default Unit Effective Relevant mode
P04.48
output setting 0~7 0 -- Immediate p

0: When the absolute value of position deviation is less than the positioning completion range (P04_47), output COIN sig-

nal.

1: When the absolute value of the position deviation is less than the positioning completion range (P04_47) and the posi-

tion instruction is 0, output COIN signal.

2: If the absolute value of position deviation is less than the range of positioning completion (P04_47) and the position in-

struction is 0, the COIN signal is output and the holding time is PO4_49.

3: When the absolute value of position deviation is less than the positioning completion range (P04_47), and the filtered

position instruction is 0, output COIN signal.

4: Condition 0, zero speed signal is valid, output COIN signal.

5: Condition 1, zero speed signal is valid, output COIN signal.

6: Condition 2, zero speed signal is valid, output COIN signal.

7: Condition 3, zero speed signal is valid, output COIN signal.

Positioning completion Range Default Unit Effective Relevant mode
P04.49
holding time 1 ~ 65535 1 Tms Immediate P
1 ~ 65535ms o
=
Range Default Unit Effective Relevant mode g
P04.50 | Positioning near range F
1 ~ 65535 65535 P Immediate p g
7
1P ~ 65535P
Servo OFF delay time after Range Default Unit Effective Relevant mode
P04.51 holding brake taking action
X 0 ~ 9999 10 Tms Immediate P S T
when speed is 0
Oms ~ 9999ms
Speed setting for holding Range Default Unit Effective Relevant mode
P04.52 brake to take action in
. 0 ~ 3000 100 Trpm Immediate P S T
motion
Orpm ~ 3000rpm
Waiting time for holding Range Default Unit Effective Relevant mode
P04.53 | brake to take action in
X 0 ~ 9999 10 Tms Immediate P S T
motion
Oms ~ 9999ms
Range Default Unit Effective Relevant mode
P04.54 |Z pulse OCZ output enable
0~2 0 -- Immediate p S T

0: Not Supported

1: Invalid
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2: Enable OCZ output

Range Default Unit Effective Relevant mode

P04.55 | Torque set value arrival

0 ~ 3000 1000 0.1% Immediate p S T

0.0% ~ 300.0% (based on rated motor torque).
When the actual torque (absolute value) = (P04.55 + P04.56) is detected, DO function 12 is valid.

When the actual torque (absolute value) < (P04.55 + P04.56/4), DO function 12 is invalid.

Torque arrival detection Range Default Unit Effective Relevant mode

P04.56 .
width 0 ~ 3000 200 0.1% Immediate p S T

0.0% ~ 300.0% (based on motor rated torque)

Z-phase pulse width Range Default Unit Effective Relevant mode
P04.57
adjustment 0 ~ 100 0 -- Restart P S T
0 ~ 100
Zero-speed signal output Range Default Unit Effective Relevant mode
P04.58
threshold 0 ~ 1000 60 Trpm Immediate P S T

0 ~ 1000rpm, DO function 5 is valid after the actual speed falls below this threshold.

I P05 Analog input and output

Range Default Unit Effective Relevant mode .

P05.00 Al1 minimum input o

-1000 ~ 1000 -1000 0.01v Immediate p S T o

Q

The setting range is -10.00V ~ 10.00V. a

o

Note that this parameter takes the set value of P05.02 as the upper limit. @
Setting value correspond- Range Default Unit Effective Relevant mode

P05.01 | ing to the A1 minimum

T -1000 ~ 1000 -1000 0.1% Immediate p S T

-100.0% ~ 100.0%

(100% speed corresponds to the speed set in P05.14, and 100% torque corresponds to the torque set in P05.15.)

Range Default Unit Effective Relevant mode

P05.02 Al1 maximum input
-1000 ~ 1000 1000 0.01Vv Immediate p S T

The setting range is -10.00V ~ 10.00V.

Note that this parameter takes the set value of P05.00 as the lower limit.

Setting value correspond- Range Default Unit Effective Relevant mode
P05.03 | ing to the Al1 maximum
T -1000 ~ 1000 1000 0.1% Immediate p S T

-100.0% ~ 100.0%

(100% speed corresponds to the speed set in P05.14, and 100% torque corresponds to the torque set in P05.15.)

Range Default Unit Effective Relevant mode

P05.04 | Al1 zero-point fine tuning
-500 ~ 500 0 TmV Immediate p S T
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-500mV ~ 500mV

Range Default Unit Effective Relevant mode
P05.05 | AI1 dead band setting
0 ~ 200 0 0.1% Immediate P S T
0.0 ~ 20.0%
Range Default Unit Effective Relevant mode
P05.06 | Al1 input filtering time
0 ~ 65535 20 0.1ms Immediate p S T
0.0ms ~ 6553.5ms
Range Default Unit Effective Relevant mode
P05.07 Al2 minimum input
-1000 ~ 1000 -1000 0.01v Immediate p S T

The setting range is -10.00V to 10.00V.

Note that this parameter takes the set value of P05.09 as the upper limit.

Setting value correspond- Range Default Unit Effective Relevant mode
P05.08 | ing to the Al2 minimum
it -1000 ~ 1000 -1000 0.1% Immediate p S T

-100.0% ~ 100.0%

(100% speed corresponds to the speed set in P05.14, and 100% torque corresponds to the torque set in P05.15.)

Range Default Unit Effective Relevant mode

P05.09 Al2 maximum input
-1000 ~ 1000 1000 0.01v Immediate p S T

The setting range is -10.00V to 10.00V. .

o

Note that this parameter takes the value set in P05.07 as the lower limit. g

3

Setting value correspond- Range Default Unit Effective Relevant mode o

®

P05.10 | ing to the Al2 maximum a
T -1000 ~ 1000 1000 0.1% Immediate p S T

-100.0% ~ 100.0%

(100% speed corresponds to the speed set in P05.14, and 100% torque corresponds to the torque set in P05.15.)

Range Default Unit Effective Relevant mode
P05.11 | Al2 zero-point fine tuning
-500 ~ 500 0 TmV Immediate p S T
-500mV ~ 500mV
Range Default Unit Effective Relevant mode
P05.12 | AI2 dead band setting
0 ~ 200 0 0.1% Immediate p S T
0.0 ~ 20.0%
Range Default Unit Effective Relevant mode
P05.13 | Al2 input filtering time
0 ~ 65535 20 0.Tms Immediate p S T
0.0ms ~ 6553.5ms
Range Default Unit Effective Relevant mode
P05.14 | Al setting 100% speed
0 ~ 9000 1000 Trpm Immediate P S T

0 ~ 9000rpm
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Range Default Unit Effective Relevant mode

P05.15 | Al setting 100% torque
0 ~ 500 100 0.01 Immediate p S T

0 ~ 5.00 times rated motor torque

Range Default Unit Effective Relevant mode

P05.16 Al1 function selection
0~5 0 - Immediate p S T

0~5

0: SPR, speed instruction

1: TQR, torque instruction

2: SPL, speed limit

3: TLMTP, positive torque limit

4: TLMTN, negative rotation limit

5: TFFD, torque feed forward

Range Default Unit Effective Relevant mode

P05.17 Al2 function selection
0~5 3 - Immediate p S T

0~5
0: SPR, speed instruction

1: TQR, torque instruction

2: SPL, speed limit
3: TLMTP, positive torque limit

4: TLMTN, negative rotation limit
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5: TFFD, torque feed forward

AO1 signal selection (need Range Default Unit Effective Relevant mode

P05.28 ,
optional card) 0~13 0 - Immediate P S T

0: Motor speed (1V/1000rpm) default

1: Speed instruction (1V/1000rpm)

2: Torque instruction (1V/100%)

3: Position deviation (0.05V/1 instruction unit)

4: Position amplifier deviation (after electronic gear) (0.05V/1 encoder pulse unit)
5: Position instruction speed (1V/1000 rpm)

6: Positioning completion instruction (completed: 5V, not completed: 0V)
7: Speed feed-forward (1V/1000rpm)

8: Torque feed-forward (1V/100%)

9: Load rate (1V/100%)

10: Regenerative load rate (1V/100%)

11: Drive temperature (0.1V/1° C)

12: AlT (TV/1V)

13: AI2 (TV/1V)
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Range Default Unit Effective Relevant mode
P05.29 AO1 voltage offset
-10000 ~ 10000 0 mv Immediate p S T
-10000mV ~ 10000mV
Range Default Unit Effective Relevant mode
P05.30 AO1 multiplication
-9999 ~ 9999 100 0.01 Immediate p S T
-99.99 ~ 99.99
AO2 signal selection (need Range Default Unit Effective Relevant mode
P05.31
optional card) 0~13 0 - Immediate P S T

0: Motor speed (1V/1000rpm) default

1: Speed instruction (1V/1000rpm)

2: Torque instruction (1V/100%)

3: Position deviation (0.05V/1 instruction unit)

4: Position amplifier deviation (after electronic gear) (0.05V/1 encoder pulse unit)
5: Position instruction speed (1V/1000 rpm)

6: Positioning completion instruction (completed: 5V, not completed: 0V)

7: Speed feed-forward (1V/1000rpm)

8: Torque feed-forward (1V/100%)

9: Load rate (1V/100%)

10: Regenerative load rate (1V/100%)
11: Drive temperature (0.1V/1° C)

12: AT (TV/1V)
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13: AI2 (1V/1V)

Range Default Unit Effective Relevant mode
P05.32 AO2 voltage offset
-10000 ~ 10000 0 TmV Immediate p S T
-10000mV ~ 10000mV
Range Default Unit Effective Relevant mode
P05.33 AO2 multiplication
-9999 ~ 9999 100 0.01 Immediate p S T
-99.99 ~ 99.99
Range Default Unit Effective Relevant mode
P05.34 | AO monitoring value type
0000H ~ OOFFH 0 -- Immediate P S T

0 ~ 255

Hexadecimal number, each bit from right to left.
Digit 1: Set the monitoring value type of AOT;
Digit 2: Set the monitoring value type of AO2.

0: Signed data output, -10V ~ +10V.

1: Absolute value data output, 0 ~ 10V,
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I P06 Expansion parameters

Electronic gear numerator Range Default Unit Effective Relevant mode

P06.00

2 (32-bit) 0 ~ 2147483646 1 - Immediate P

1 ~ 2147483646

Electronic gear numerator Range Default Unit Effective Relevant mode

P06.02

3 (32-bit) 0 ~ 2147483646 1 - Immediate P

1 ~ 2147483646

Electronic gear numerator Range Default Unit Effective Relevant mode

P06.04 i
4 (32-bit) 0 ~ 2147483646 1 - Immediate P

1 ~ 2147483646

Position deviation clearing Range Default Unit Effective Relevant mode

P06.06

function 0~3 0 - Immediate P

0: Position deviation pulses are cleared when the servo is OFF or when a malfunction occurs.
1: Position deviation pulse is cleared only when a malfunction occurs.
2: Position deviation pulse is cleared when the servo is OFF, a malfunction occurs, or the DI function (PERR_CLR) is active.

3: Position deviation pulse is cleared only by the DI function (PERR_CLR).

Electronic gear ratio Range Default Unit Effective Relevant mode

P06.09 e
switching delay 0~1 0 - Restart P

0: Position instruction pulse is 0 for 10ms and then switching

1: Real-time switching

Potential energy load Range Default Unit Effective Relevant mode

P06.10 .
torque compensation -100 ~ 100 0 1% Immediate p S

Compensate for gravity loads. Range: -100% ~ 100%

P06.10 and friction com- Range Default Unit Effective Relevant mode
P06.11 pensation storage
. 0~2 2 - Immediate P S
options

Unit’s digit: (potential energy compensation option)

0: Automatic update, power-failure storage

1: Auto-update, re-initialize to set value at power-failure
2: No automatic update

Ten's digit: (friction compensation option)

0: Automatic update, power-failure storage

1: Auto-update, re-initialize to set value at power-failure
2: No automatic update

3: Potential energy compensation is automatically updated and saved at power-failure; friction compensation is not auto-

matically updated.
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Forward rotation friction Range Default Unit Effective Relevant mode

P06.12 .
torque compensation -3000 ~ 3000 0 0.1% Immediate p S

0.1 % torque unit (-300.0 ~ 300.0)

Reverse rotation friction Range Default Unit Effective Relevant mode

P06.13 .
torque compensation -3000 ~ 3000 0 0.1% Immediate p S

0.1% torque unit (-300.0 ~ 300.0

=

Viscous friction compensa- Range Default Unit Effective Relevant mode

P06.14

tion -3000 ~ 3000 0 0.1% Immediate p S

0.1% torque unit (-300.0 ~ 300.0

=

Friction compensation time Range Default Unit Effective Relevant mode

P06.15

constant 0 ~ 10000 0 0.1ms Immediate P S

0.Tms unit (0 ~ 1000.0ms)

Friction compensation low Range Default Unit Effective Relevant mode
P06.16
speed range 0 ~ 500 1 Trpm Immediate P S
0 ~ 500rpm
The first type of fault stop Range Default Unit Effective Relevant mode
P06.18
mode selection 0~1 0 1 Immediate P S T

0: Coast to stop, remain free

1: DB stop, hold DB R
o
o
Parameter identification Range Default Unit Effective Relevant mode (BD
P06.19 =3
rate 100 ~ 1000 500 -- Restart P S 3
100 ~ 1000rpm
Parameter identification Range Default Unit Effective Relevant mode
P06.20
acceleration time 50 ~ 10000 100 - Restart P S
50 ~ 10000ms
Parameter identification Range Default Unit Effective Relevant mode
P06.21
deceleration time 50 ~ 10000 100 - Restart P S
50 ~ 10000ms
Parameter identification Range Default Unit Effective Relevant mode
P06.22
mode selection 0~1 0 - Restart P S

0: Inertia is not automatically updated during auto-tuning.

1: Inertia is automatically updated during auto-tuning;

Initial angle identification Range Default Unit Effective Relevant mode

P06.23 _
current limit 0 ~ 2000 500 0.1% Restart P S T

0 ~ 200.0%
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Instantaneous power Range Default Unit Effective Relevant mode

P06.24 | failure protection & The
. 0~1 0 - Immediate p S T

third type of fault stop

This protection function can be enabled in the event of a momentary power failure if the power can be restored immedi-
ately, allowing the previous state before the main power failure to be restored immediately after the power is restored.

0: Disable, the third type of fault stops in the same way as the second type of fault stops.

1: Enable, the third type of fault is handled according to the servo internal quick stop, the deceleration time is set accord-

ing to P06.25 to coast to stop and remain free.

P06.25

Instantaneous power

Range

Default

Unit

Effective

Relevant mode

failure deceleration time

0 ~ 10000

20

Tms

Immediate

p S T

After enabling the momentary power failure protection, use this power failure deceleration time when stopping the ma-
chine. The range is Oms to 10000ms/1000rpm.
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Servo OFF stop mode Range Default Unit Effective Relevant mode
Po6.26 selection 0~5 4 - Restart Pl s | T
0: Coast to stop, remain free
1: Zero speed stop, remain free
2: Stop by emergency stop torque, remain free
3: DB stop, hold DB
4: Zero speed stop, hold DB
5: Stop by emergency stop torque, hold DB
Range Default Unit Effective Relevant mode
P06.27 | Fault stop mode selection
0~5 4 - Restart p S T
0: Coast to stop, remain free
1: Zero speed stop, remain free
2: Stop by emergency stop torque, hold DB
3: DB stop, hold DB
4: Zero speed stop, hold DB
5: Stop by emergency stop torque, hold DB
Note: Encoder alarm Err.13, Err.14 fault stop mode:
P06.27 set 0~2: Coast to stop and remain free
P06.27 set 3~5: DB stop and hold DB
Range Default Unit Effective Relevant mode
P06.28 | Over-travel input setting
0~1 1 -- Restart p S T

0: DI function 14 (P.OT) positive drive is disabled, DI function 15 (N_OT) negative drive is disabled

1: Invalid

P06.29

Over-travel stop mode
selection

Range

Default

Unit

Effective

Relevant mode

0~2

1

Restart

p S T

187



0: Deceleration stop at the deceleration rate defined in the user's actual position/speed instruction, enter position lock af-
ter stopping, and stay in the state at the time the stop was triggered.

1: Deceleration stop with the deceleration time set in 6085h, enter position lock after stopping, and stay in the state at the
time the stop was triggered.

2: Deceleration stop with the deceleration time set at 6085h, enter position lock after stopping, and stay in the state at the
time the stop was triggered and limit the torque in the overtravel direction.

Input power phase loss Range Default Unit Effective Relevant mode
P06.30
protection 0~1 0 -- Immediate P S T
0: Enable protection
1: Disable protection
Output power phase loss Range Default Unit Effective Relevant mode
P06.31
protection 0~1 0 - Immediate p S T
0: Enable protection
1: Disable protection
Stop by emergency Stop Range Default Unit Effective Relevant mode
P06.32
torque 0 ~ 5000 3000 0.1% Immediate P S T
0.0% ~ 300.0% (based on motor rated torque)
Tripping protection func- Range Default Unit Effective Relevant mode
P06.33
tion 0~1 1 — Immediate p S T
0: Enable protection 9"9
o
1: Disable protection (5;,
(=g
Range Default Unit Effective Relevant mode g
P06.34 | Overload warning value
1~ 100 100 1% Immediate p S T
1% ~ 100%
Motor overload protection Range Default Unit Effective Relevant mode
P06.35
coefficient 10 ~ 300 100 1% Immediate p S T
10% ~ 300%
Undervoltage protection Range Default Unit Effective Relevant mode
P06.36
point 50 ~ 130 100 1% Immediate p S T
50% ~ 100% (100% corresponds to the default undervoltage point)
Range Default Unit Effective Relevant mode
P06.37 | Over-speed fault point
50 ~ 120 120 1% Immediate P S T
50% ~ 120% (100% corresponds to maximum motor speed)
Maximum input pulse Range Default Unit Effective Relevant mode
P06.38
frequency 10 ~ 9000 500 TKHZ Restart p

10 ~ 4000K



Short circuit to ground Range Default Unit Effective Relevant mode
P06.39 (detection protection selec-
. 0~1 0 - Immediate p S T
tion
0: Enable detection (default)
1: Disable detection
Encoder interference Range Default Unit Effective Relevant mode
P06.40
detection delay 0~ 99 0 - Immediate P S T
0~ 99

Note: According to the actual application, after checking whether the external wiring is shielded, grounded, etc., then set this

parameter appropriately.

Range Default Unit Effective Relevant mode
P06.41 |Input pulse filtering setting
0 ~ 500 40 -- Restart p
0 ~ 500 (Unit: 10ns)
Below 250KHZ, the recommended value is 40;
250K ~ 500K, the recommended value is 20;
500K ~ 1M, the recommended value is 10;
Above 1M, the recommended value is 5;
Above 2M, set to 0.
Pulse inhibition input Range Default Unit Effective Relevant mode
po642 setting 0~3 0 - Restart P
0: 0.5ms twice continuously consistent;
1: 0.5ms three times continuously consistent;
2: Tms three times continuously consistent;
3: 2ms three times continuously consistent.
(Pulse inhibit function can only be configured to the following DI terminals: DI7, DI8, DI9)
Deviation clearing input Range Default Unit Effective Relevant mode
PO6.43 setting 0~1 0 - Restart p

0: Level is valid;

1: Edge is valid.

(The deviation clearing function can only be configured to the following DI terminals: DI7, DI8, DI9)

High-speed DI filtering Range Default Unit Effective Relevant mode
P06.44
setting 0 ~ 10000 50 Tus Restart P S T
Tus/unit
(Dl4 and DI5 probe filtering time)
Overlarge speed deviation Range Default Unit Effective Relevant mode
P06.45
threshold 0 ~ 10000 0 Trpm Immediate P S
Range: 0 ~ 10000rpm
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Not to detect when set to a value of 10 or less.

The absolute difference between the speed instruction and the actual measured speed exceeding this range will report

fault Err.16.

P06.46

Torque saturation timeout

Range

Default

Unit

Effective

Relevant mode

duration

0 ~ 30000

0

Tms

Immediate

p S T

Range: 0 ~ 30000ms.

If the torque is saturated for a long time and the duration exceeds this range, error Err.17 is reported.

Range Default Unit Effective Relevant mode
P06.47 | Absolute system setting
0~ 19 0 - Restart p S T
0~19
Unit’s digit:
0: Incremental system;
1: Absolute system;
2: Absolute system (Err.12 needs manual clearing, special for industrial robotics);
3~9: Absolute system with overflow error.
Ten's digit:
0: Battery undervoltage warning but keep running;
1: Battery undervoltage warning and stop.
Encoder battery under- Range Default Unit Effective Relevant mode
Po648 voltage threshold 0~33 30 0.1V Restart Pl s | T

Range: 0.0 ~ 3.3V

When the encoder battery voltage is detected to be lower than this value, it is judged to report a fault or warning accord-

ing to the setting of P06.47.

High-speed pulse input Range Default Unit Effective Relevant mode
P06.49
filtering 0 ~ 500 40 - Restart P S T
0 ~ 500 (Unit: 10ns)
Below 250KHZ, the recommended value is 40;
250K ~ 500K, the recommended value is 20;
500K ~ 1M, the recommended value is 10;
Above 1M, the recommended value is 5;
Above 2M, set to 0.
I P07 Auxiliary function
Range Default Unit Effective Relevant mode
P07.00 Panel display option
0000H ~ FFFFH 0 - Immediate p S T

Hexadecimal, from right to left:

Digit 1: Display the setting at homepage of panel
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0: Status display
When set to 1 to 5, display the parameters set in PO7. 01 ~ PQ7. 05.

Other digits are reserved.

Panel monitoring parame- Range Default Unit Effective Relevant mode

P07.01 .
ter setting 1 0~79 1 -- Immediate P S T

0~ 79,

Parameters of group P21 except P21.00 can be displayed directly on the panel. Setting to 0 does not display

Panel monitoring parame- Range Default Unit Effective Relevant mode

P07.02 .
ter setting 2 0~79 5 -- Immediate p S T

0 ~ 79, same as P07 _01.

Panel monitoring parame- Range Default Unit Effective Relevant mode

P07.03 )
ter setting 3 0~79 6 - Immediate P S T

0 ~ 79,same as P07 _01.

Panel monitoring parame- Range Default Unit Effective Relevant mode

P07.04

ter setting 4 0~79 21 - Immediate P S T

0 ~ 79,same as P07 _01.

Panel monitoring parame- Range Default Unit Effective Relevant mode
P07.05
ter setting 5 0~79 23 -- Immediate P S T
0 ~ 79,same as P0O7_01. 3
o
Q
Range Default Unit Effective Relevant mode 3
P07.08 Function selection 1 ol
0000H ~ FFFFH 0 -- Immediate p S T 0]
(7]

Hexadecimal number, from right to left:

Digit 1, the time multiplication of the origin searching;
Digit 2, Deviation clearing setting during pulse inhibition:
0: No automatic deviation clearing during pulse inhibition
1: Automatic deviation clearing during pulse inhibition
Digit 3, limit detection method during origin searching:
Set to 0, detection by DI functions 14 and 15;

Set to 1, detection by hard limit torque limit;

Set to 2, DI function or hard limit torque limit detection.
Digit 4, soft limit detection setting:

Set to 0, no soft limit detection;

Set to 1, soft limit detection starts at power-on;

Set to 2, the soft limit is detected only after the homing is completed.

Range Default Unit Effective Relevant mode

P07.09 Function selection 2
0000H ~ FFFFH 0 -- Immediate P S T
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Reserved

Range Default Unit Effective Relevant mode
P07.10 User password
0 ~ 65535 0 -- Immediate p S T
0 ~ 65535
Instant memory storage Range Default Unit Effective Relevant mode
P07.11
during power outage 0~1 0 -- Immediate P S T
0: Disabled
1: Enabled
User password screen-lock Range Default Unit Effective Relevant mode
P07.12
time 1~ 30 5 1T min Immediate p S T
1 ~ 30 minutes
Range Default Unit Effective Relevant mode
P07.14 Fast deceleration time
0 ~ 9999 5 Tms Restart p S T
Oms ~ 9999ms
Range Default Unit Effective Relevant mode
P07.16 Function selection 3
0000H ~ FFFFH 0 -- Restart p S T
Hexadecimal, from right to left:
Digit 1: Interrupt positioning instruction setting
0: No adjustment with electronic gear
1: Adjust with electronic gear
Digit 2: Interrupt positioning instruction direction setting
0: Follow the current operation direction
1: Decided by instruction sign
Other digits are reserved.
Range Default Unit Effective Relevant mode
P07.17 Resolution
0~ 99 0 -- Immediate p
Divide a circle of corresponding pulses into 0 to 99 parts.
Range Default Unit Effective Relevant mode
P07.19 Function selection 5
0000H ~ FFFFH 0 -- Restart p S T

Hexadecimal, from right to left,

Digit 1: Reserved

Digit 2: Reserved

Digit 3: Position feedback initialization selection

Non-absolute system (P0é. 47 is equal to zero):

0: Initialize to 0

1: Initialize to the value before power-failure (power failure storage needs to be enabled, i.e. set P07.11 to 1) Absolute sys-

tem (P06. 47 is not equal to zero), decided by encoder value.
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Digit 4: Absolute position (P21. 07) and position feedback (P21. 17) counter bit width selection

0: 32-bit counter

1: 64-Dbit counter

When using a 64-bit counter, a low 32-bit absolute position is displayed in P21. 07 and high 32-bit displays in P21. 56;

Low 32-bit position feedback displays in P21. 17 and high 32-bit displays in P21. 58.

P07.20

Function selection 6

Range

Default

Unit

Effective

Relevant mode

0000H ~ FFFFH

0

Restart

p S T

Hexadecimal, from right to left:

Digit 1: Motor type selection

0: Read from encoder;

1: Manual setting;

Digit 2: Software overcurrent detection
0: Enable

1: Disable

Other digits are reserved.

P07.21

Function selection 7

Range

Default

Unit

Effective

Relevant mode

0000H ~ FFFFH

1010

Immediate

p S T

Hexadecimal, from right to left:

Digit 1: Servo not ready when enabled
0: No error or alarm

1. AL. 084 is reported

2: Er040 is reported

Digit 2: Er.046, Er.047 reset

0: Reset is not allowed;

1: Reset is not allowed until 10 seconds after the alarm;
Digit 3: DI DO monitoring display

0: In binary.

1: In hexadecimal

Digit 4: AL.097 reset

0: Automatic reset is allowed

1: Automatic reset is not allowed

Range Default

Unit

Effective

Relevant mode

P07.22 Function selection 8

0000H ~ FFFFH 0

Immediate

p S T

Hexadecimal, from right to left:
Digit 1: Main power off (Err .56) detection setting
0: Err .56 is detected and reset automatically

1: Not to detect Err .56
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2: Err 56 is detected but cannot reset automatically
Digit 2: Undervoltage (Err .21) detection setting

0: Err .21 is detected and reset automatically

1: Not to detect Err .21,

2: Err .21 is detected but cannot reset automatically.
Digit 3: Error storage of Err .21 and Err .56

0: Not to store

1: Store

Digit 4: Control power undervoltage error (Err .18) detection

0: Enable
1: Disable
Range Default Unit Effective Relevant mode
P07.23 Fault reset timing
0~1 0 -- Immediate p S T

0: Reset is allowed when SON is valid

1: Reset is not allowed when SON is valid

Range Default Unit Effective Relevant mode
P07.24 | Positive soft limit (32-bit) | -2147483646 ~
2147483646 -- Restart p S T
2147483646

It is valid during forward soft limit, position control, speed control, and torque control modes.

T

Range Default Unit Effective Relevant mode g

P07.26 |Negative soft limit (32-bit)| -2147483646 ~ 3
2147483646 -- Restart Pl s | T o

2147483646 ]

(7]

It is valid during reverse soft limit, position control, speed control, and torque control modes.

Homing signal holding Range Default Unit Effective Relevant mode

P07.28 X
time 0 ~ 65535 2000 ms Immediate Hm S T

In the recovery mode, set the effective holding time of DO output when the recovery of HOME is completed, for example,
the factory value is "2000" ms, the meaning is: when the recovery is completed, the DO logic output level corresponding to
HOME will be set to 1 and held for two seconds, and then cleared.

6041h status word BIT12 changes as above.

I P08 Internal position instruction

Multi-segment preset Range Default Unit Effective Relevant mode

P08.00 » .
position execution method 0~5 0 - Restart P

0: Single operation

1: Cyclic operation

2: DI terminal switching operation

3: Communication switching operation

4: Single continuous operation
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5: Cyclic continuous operation

There are a total of 16 segment instructions, and the starting segment serial number is set by P08.01, and the ending seg-
ment serial number is set by P08.02.

For single operation, start from the starting segment and execute each segment in turn until the ending segment;

For cyclic operation, start from the starting segment, execute each segment in turn until the ending segment, and then
start from the starting segment again. This is repeated until the internal position enable signal is disabled or the servo is OFF;

Set to 2 and 3 to conduct random execution of selected segments, with segment serial numbers selected via the DI termi-

nal or communication.

Set to 4 and 5, corresponding to 0 and 1, the difference is that the current segment does not need to decelerate to 0 be-
fore starting the next segment in the transition between the two segments, while each segment of execution mode 0 and 1
needs to decelerate to 0 before starting the next segment.

Range Default Unit Effective Relevant mode

P08.01 | Starting segment number
1~32 1 -- Immediate p

Range: 1 ~ (P08.02)

The two parameters P08.01 and P08.02 constrain each other.

Range Default Unit Effective Relevant mode

P08.02 | Ending segment number
1~ 32 2 - Immediate P

Range: (P08:01) ~ 16

The two parameters P08.01 and P08.02 constrain each other.

Dealing of residual seg- Range Default Unit Effective Relevant mode
P08.03 | ments after pausing and
X 0~1 1 - Immediate p
restarting
0: Run the remaining segments
1: Run from the beginning again
Range Default Unit Effective Relevant mode
P08.04 | Position instruction type
0~1 0 -- Restart p
0: Relative position instruction
1: Absolute position instruction
Range Default Unit Effective Relevant mode
P08.05 Waiting time unit
0~1 0 -- Immediate p

0: The wait time between sequential execution (single or cyclic) timeslots and segments is measured in ms.

1: The wait time between sequential execution (single or cyclic) timeslots and segments is measured in s.

. . Range Default Unit Effective Relevant mode
The first segment displace
P08.06 X -2147483646 ~
ment (32-bit) 10000 -- Immediate P
2147483646

A value between -2147483646 to 2147483646 can be set, and a positive setting indicates a positive position instruction,
while a negative setting indicates a negative position instruction.

The first segment maxi- Range Default Unit Effective Relevant mode

P08.08
mum speed 1 ~ 9000 200 Trpm Immediate P
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1 ~ 9000rpm

The first segment acceler- Range Default Unit Effective Relevant mode
P08.09
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the first Range Default Unit Effective Relevant mode
P08.10
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The second segment
P08.11 : : -2147483646 ~
displacement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The second segment Range Default Unit Effective Relevant mode
P08.13
maximum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The second segment accel- Range Default Unit Effective Relevant mode
P08.14
eration/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the sec- Range Default Unit Effective Relevant mode
P08.15
ond segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
: . Range Default Unit Effective Relevant mode
The third segment dis-
P08.16 ) -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The third segment maxi- Range Default Unit Effective Relevant mode
P08.18
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The third segment acceler- Range Default Unit Effective Relevant mode
P08.19
ation/deceleration time 0 ~ 65535 200 Trpm Immediate P
0 ~ 65535ms
Waiting time after the third Range Default Unit Effective Relevant mode
P08.20
segment completed 0 ~ 65535 0 ms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The fourth segment dis-
P08.21 . -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646
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A value between -2147483646 and 2147483646can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The fourth segment maxi- Range Default Unit Effective Relevant mode
P08.23
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The fourth segment accel- Range Default Unit Effective Relevant mode
P08.24
eration/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the Range Default Unit Effective Relevant mode
P08.25
fourth segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The fifth segment dis-
P08.26 . -2147483646 ~ '
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The fifth segment maxi- Range Default Unit Effective Relevant mode
P08.28
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The fifth segment acceler- Range Default Unit Effective Relevant mode
P08.29
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the fifth Range Default Unit Effective Relevant mode
P08.30
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
. Range Default Unit Effective Relevant mode
The sixth segment dis-
P08.31 . -2147483646 ~ .
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The sixth segment maxi- Range Default Unit Effective Relevant mode
P08.33
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The sixth segment acceler- Range Default Unit Effective Relevant mode
P08.34
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the sixth Range Default Unit Effective Relevant mode
P08.35
segment completed 0 ~ 65535 0 Tms Immediate P
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0 ~ 65535ms/s. The specific unit is set by P08.05.

The seventh segment

P08.36
displacement (32-bit)

Range Default Unit Effective Relevant mode
-2147483646 ~
10000 -- Immediate p
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The seventh segment Range Default Unit Effective Relevant mode
P08.38
maximum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000ms
The seventh segment Range Default Unit Effective Relevant mode
P08.39 | acceleration/deceleration
X 0 ~ 65535 10 Tms Immediate p
time
0 ~ 65535ms
Waiting time after the Range Default Unit Effective Relevant mode
P08.40 seventh segment
0 ~ 65535 0 Tms Immediate p
completed
0 ~ 65535ms/s. The specific unit is set by P08.05.
. . Range Default Unit Effective Relevant mode
The eighth segment dis-
P08.41 . -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The eighth segment dis- Range Default Unit Effective Relevant mode
P08.43
placement (32-bit) 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The e|ghth segment accel- Range Default Unit Effective Relevant mode
P08.44
eration/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the Range Default Unit Effective Relevant mode
P08.45
eighth segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The ninth segment dis-
P08.46 . -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The ninth segment maxi- Range Default Unit Effective Relevant mode
P08.48
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
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The ninth segment accel- Range Default Unit Effective Relevant mode
P08.49
eration/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the Range Default Unit Effective Relevant mode
P08.50
ninth segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
. Range Default Unit Effective Relevant mode
The 10th segment dis-
P08.51 . -2147483646 ~ )
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The 10th segment maxi- Range Default Unit Effective Relevant mode
P08.53
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The 10th Segment acceler- Range Default Unit Effective Relevant mode
P08.54
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 10® Range Default Unit Effective Relevant mode
P08.55
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The 11th segment dis-
P08.56 _ -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruc-
tion,while a negative setting indicates a negative position instruction.

The 11th segment maxi- Range Default Unit Effective Relevant mode
P08.58
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The 11th segment acceler- Range Default Unit Effective Relevant mode
P08.59
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 1% Range Default Unit Effective Relevant mode
P08.60
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
: Range Default Unit Effective Relevant mode
The 12th segment dis-
P08.61 . -2147483646 ~ )
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,
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while a negative setting indicates a negative position instruction.

The 12th segment maxi- Range Default Unit Effective Relevant mode
P08.63
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The 12th segment acceler- Range Default Unit Effective Relevant mode
P08.64
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 12* Range Default Unit Effective Relevant mode
P08.65
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
Range Default Unit Effective Relevant mode
The 13th segment dis-
P08.66 ; -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The 13th segment maxi- Range Default Unit Effective Relevant mode
P08.68
mum speed 1 ~ 9000 200 Trpm Immediate p
1 ~ 9000rpm
The 13th segment acceler- Range Default Unit Effective Relevant mode
P08.69
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 13th Range Default Unit Effective Relevant mode
P08.70
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
: Range Default Unit Effective Relevant mode
The 14th segment dis-
P08.71 X -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,

while a negative setting indicates a negative position instruction.

The 14th segment maxi- Range Default Unit Effective Relevant mode
P08.73
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The 14th segment acceler- Range Default Unit Effective Relevant mode
P08.74
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 14th Range Default Unit Effective Relevant mode
P08.75
segment completed 0 ~ 65535 0 Tms Immediate P

0 ~ 65535ms/s. The specific unit is set by P08.05.
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Range Default Unit Effective Relevant mode

The 15th segment dis-
P08.76 : -2147483646 ~
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,
while a negative setting indicates a negative position instruction.

The 15th segment maxi- Range Default Unit Effective Relevant mode
P08.78
mum speed 1 ~ 9000 200 Trpm Immediate P
1 ~ 9000rpm
The 15th segment acceler- Range Default Unit Effective Relevant mode
P08.79
ation/deceleration time 0 ~ 65535 10 Tms Immediate P
0 ~ 65535ms
Waiting time after the 15th Range Default Unit Effective Relevant mode
P08.80
segment completed 0 ~ 65535 0 Tms Immediate P
0 ~ 65535ms/s. The specific unit is set by P08.05.
. Range Default Unit Effective Relevant mode
The 16th segment dis-
P08.81 . -2147483646 ~ .
placement (32-bit) 10000 - Immediate P
2147483646

A value between -2147483646 and 2147483646 can be set, and a positive setting indicates a positive position instruction,
while a negative setting indicates a negative position instruction.

The 16th segment Range Default Unit Effective Relevant mode _'U
P08.83 o
maximum speed 1 ~ 9000 200 Trpm Immediate P 3
3
1 ~ 9000rpm =
7
The 16th segment Range Default Unit Effective Relevant mode
P08.84 | acceleration/deceleration
. 0 ~ 65535 10 Tms Immediate P
time
0 ~ 65535ms
Waiting time after the 16th Range Default Unit Effective Relevant mode
P08.85
segment completed 0 ~ 65535 0 Tms Immediate P

0 ~ 65535ms/s. The specific unit is set by P08.05.

Position instruction Range Default Unit Effective Relevant mode

P08.86

interrupt execution setting 0~ 4 0 -- Restart P

0: Disable the function of interrupt execution;
1: Enable, interrupt at the rising edge of the DI signal, and automatically release the interrupt lock state after completion;

2: Enable, interrupt at the rising edge of the DI signal, and release the interrupt lock state by DI signal XINT_ULK after com-

pletion;
3: Enable, interrupt at the falling edge of the DI signal, and automatically release the interrupt lock state after completion;

4: Enable, interrupt at the falling edge of the DI signal, and release the interrupt lock state by DI signal INTP_ULK after
completion.
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Range Default Unit Effective Relevant mode
P08.88 Homing start method
0~4 0 - Restart p
0: Disable
1: Enable by DI function STHOME
2: Enable by key
3: Enable by communication
4: Enable immediately after powering on the servo ON for the first time
Range Default Unit Effective Relevant mode
P08.89 Homing mode
0~8 2 -- Restart p

0: Forward rotation to search for the origin, with the positive limit as the origin

1: Reverse rotation to search for the origin, with the negative limit as the origin

2: Forward rotation to search for the origin, with the HOME_IN signal OFF — ON as the origin
3: Reverse rotation to search for the origin, with the HOME_IN signal OFF — ON as the origin
4: Forward rotation to search for the origin, with the HOME_IN signal ON — OFF as the origin
5: Reverse rotation to search for the origin, with the HOME_IN signal ON — OFF as the origin
6: Forward rotation to directly search for the nearest Z signal as the origin

7: Reverse rotation to directly search for the nearest Z signal as the origin

8: Directly use the current position as the origin

Limit switch and Z-phase Range Default Unit Effective Relevant mode
P08.90 | signal setting when hom-
i 0~5 2 -- Restart p

The meaning of the set values is as follows:

0: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096), and return to find
the Z signal.

Homing mode 2 ~ 5: When the limit position is encountered, it will automatically return to the reverse direction to find the
Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will automatically return to the reverse direction and go
forward to search for the Z signal.

1: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096), and return to find
the Z signal.

Homing mode 2 ~ 5: When the limit position is encountered, it will automatically return to the reverse direction to find the
Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will directly go forward to search for the Z signal.

2: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096), and not find the Z
signal.

Homing mode 2 ~ 5: When the limit position is encountered, it will automatically return to the reverse direction and not
find the Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will automatically return to the reverse direction and go
forward to search for the Z signal.
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3: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096), and return to find
the Z signal.

?

Homing mode 2 ~ 5: When the limit position is encountered, it will stop and alarm and return to find the Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will stop and alarm (AL.096) and go forward to search for
the Z signal.

4: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096), and return to find
the Z signal.

Homing mode 2 ~ 5: When the limit position is encountered, it will stop and alarm (AL.096) and go forward to search for
the Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will stop and alarm (AL.096) and go forward to search for
the Z signal.

5: Homing mode 0 ~ 1: When the other side of the limit is encountered, it will stop and alarm (AL.096) and not find the Z
signal.

Homing mode 2 ~ 5: When the limit position is encountered, it will stop and alarm (AL.096) and not find the Z signal.

Homing mode 6 ~ 7: When the limit position is encountered, it will stop and alarm (AL.096) and go forward to search for

the Z signal.
Origin searching high Range Default Unit Effective Relevant mode
P08.92
speed 1 ~ 3000 500 Trpm Immediate P
1 ~ 3000rpm

After the homing process is started, the search for the origin begins at this speed unless a deceleration signal or an origin
position signal is already present at the start.

Range Default Unit Effective Relevant mode

P08.93 |Origin searching low speed

1~ 300 50 Trpm Immediate p

1 ~ 300rpm

When searching for the origin, switch to a low-speed search after encountering a deceleration point, or after encountering
the origin position.

Acceleration/deceleration Range Default Unit Effective Relevant mode
P08.94 |time during origin search-
X 1 ~ 10000 500 Tms Immediate P
ing
1 ~ 10000ms
Range Default Unit Effective Relevant mode
P08.95 Homing time limit
1 ~ 65535 60000 Tms Immediate p
1 ~ 65535ms

Set the limit time for the origin return process, if the origin is not searched after this time, the search for the origin is
stopped and the alarm AL.96 will occur. If the limit time set here is still not enough, the multiplication of the limit time can be
set by the 1st digit from the right of P07.08. When digit 1 from the right of P07.08 is not 0, the actual limit time is the product
of this value and digit 1 from the right of P07.08.

Range Default Unit Effective Relevant mode
P08.96 Origin offset (32-bit) -2147483646 ~
0 -- Immediate p
2147483646

Range: 2147483646 ~ 2147483646
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It is used to adjust the value of the origin coordinate.

Note: It is only used for adjusting coordinate and does not affect the actual origin position.

. o Range Default Unit Effective Relevant mode
Mechanical origin offset
P08.98 . -2147483646 ~
(32-bit) 0 - Immediate P
2147483646

Range: 2147483646 ~ 2147483646

It is used to move a distance after the origin position has been found.

I P09 Communication setting

Range Default Unit Effective Relevant mode

P09.00 |Servo axis address number
1~ 247 1 -- Immediate P S T

1 ~ 247, 0 is the broadcast address.

It is used for communication and supports Modbus, CANOpen, and so on.

Range Default Unit Effective Relevant mode

P09.01 Modbus baud rate
0~56 2 -- Immediate P S T

The supported baud rates and for setting are as follows:

0: 2400
1: 4800
2:9600 >
o
3:19200 3
o
o
4: 38400 a
5: 57600
6: 115200
Range Default Unit Effective Relevant mode
P09.02 Modbus data format
0~3 0 -- Immediate p S T
0: No parity, 2 stop bit
1: Even, 1 stop bit
2: 0dd, 1 stop bit
3: No parity, 1 stop bit
Range Default Unit Effective Relevant mode
P09.03 | Communication timeout
0 ~ 9999 0 Tms Immediate p S T

Monitor the communication bus for data for a set period of time

Communication response Range Default Unit Effective Relevant mode

P09.04

delay 0 ~ 9999 0 Tms Immediate P S T

Respond after delaying for a set period of time after receiving data
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Default Unit Effective Relevant mode

- Restart P S T

Communication DI enable Range

setting 1

P09.05
0000H ~ FFFFH 0 -

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DI function, BITO is re-
served, BITO ~ BIT15 corresponds to DI functions 1 ~ 15 respectively. The value of the binary bit indicates whether to enable

the communication control of the corresponding DI function:
0: Not enabled;

1: Enabled

Relevant mode

S T

Default Unit Effective

- Restart P

Range

Communication DI enable

P09.06
0000H ~ FFFFH 0 -

setting 2

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DI function, BITO ~ BIT15
corresponds to DI functions 16 ~ 31 respectively. The value of the binary bit indicates whether to enable the communication

control of the corresponding DI function:

0: Not enabled;

1: Enabled
Refer to section 10.3 of this manual for detailed instructions.
Communication DI enable Range Default Unit Effective Relevant mode
P09.07
setting 3 0000H ~ FFFFH 0 - Restart p S T

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DI function, BITO ~ BIT15
corresponds to DI functions 32 ~ 47 respectively. The value of the binary bit indicates whether to enable the communication

control of the corresponding DI function:
0: Not enabled: S
o
1: Enabled 3
o
o
Refer to section 10.3 of this manual for detailed instructions. a
Communication DI enable Range Default Unit Effective Relevant mode
P09.08
setting 4 0000H ~ FFFFH 0 -- Restart P S T

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DI function, BITO ~ BIT15
corresponds to DI functions 48 ~ 63 respectively. The value of the binary bit indicates whether to enable the communication

control of the corresponding DI function:
0: Not enabled;
1: Enabled

Refer to section 10.3 of this manual for detailed instructions.

Communication DO enable Range Default Unit Effective Relevant mode

setting 1

P09.09
Restart P S T

0000H ~ FFFFH 0 -

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DO function, BITO is re-
served, BITO ~ BIT15 corresponds to DO functions 1 ~ 15 respectively. The value of the binary bit indicates whether to enable

the communication control of the corresponding DO function:

0: Not enabled;

1: Enabled

Refer to section 10.4 of this manual for detailed instructions.
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Communication DO enable Range

Default

Unit

Effective

Relevant mode

P09.10

setting 2 0000H ~ FFFFH

0

Restart

p S T

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DO function, BITO ~ BIT15
corresponds to DO functions 16 ~ 31 respectively. The value of the binary bit indicates whether to enable the communication

control of the corresponding DO function:
0: Not enabled;

1: Enabled

Refer to section10.4 of this manual for detailed instructions.

Communication instruction Range

Default

Unit

Effective

Relevant mode

P09.11
0 ~ 60

holding time

5

Immediate

p S T

The time to maintain the original state when communication is disconnected after the command value is written to the
communication can be set from 0 to 60 in seconds. Setting to 0 means 0.5 seconds.
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Select to enable AO func- Range Default Unit Effective Relevant mode
P09.12 | tion or CAN communica-
tion 0000H ~ FFFFH 0 -- Restart P S T
Hexadecimal numbers, from right to left:
Digit 1:
0: Enable CANOpen communication;
1: Enable AO function;
The remaining digits are reserved.
Bus communication con- Range Default Unit Effective Relevant mode
P09.13 figuration 1 0000H ~ FFFFH 1115 -- Restart P S T
Hexadecimal numbers, from right to left:
Digit 1, CAN communication baud rate:
0: 20k; 1: 50k; 2: 100k; 3: 125k;
4: 250k; 5: 500k; 6: 800k; 7: 1M
Digit 2: Electronic gear ratio selection
0: Use servo internal electronic gear ratio
1: Enable 608Fh*6091h/6092h electronic gear ratio
Digit 3: Instruction unit selection
0: rpm
1: Instruction/sec.
Digit 4: Jerk unit selection
0: Acceleration time ms from ORPM-1000RPM
1: Instruction/s*2
Bus communication con- Range Default Unit Effective Relevant mode
PO9.14 figuration 2 0000H ~ FFFFH 0 - Restart P S | T

Hexadecimal numbers, from right to left (EtherCAT):
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Digit 1: CSP mode BIT10 selection
0: Invalid
1: Valid

Digit 2: Absolute system (P06.47=2) origin completion flag storage setting

0: Not to store

1: Store

Digit 3: 603Fh display selection
0: Protocol fault code

1: X5E internal fault code

Bus communication con-

Range

Default

Unit

Effective

Relevant mode

P09.15
figuration 3

0000H ~ FFFFH

Immediate

p S T

Hexadecimal numbers, from right to left:

Digit 1: Position feedback selection in modulus mode

0: 6064 count range from 0 to the modal value minus 1 (when gear ratio is 1)

1: 6064 count range follows 607A, only the modal value is saved when re-powering on the device

Digit 3: Homing deviation (607C) zero value writing selection

0: Not to store

1: Store

Digit 4: Switching to the CSP mode bit15 selection after homing process

0: Not to clear

1: Clear

Bus disconnection detec-

Range

Default

Unit

Effective

Relevant mode

P09.16 .
tion

0 ~ 300

12

Immediate

p S T

1 ~ 300, the number of times EtherCAT disconnection is detected, and when the number of times synchronization data

that is lost reaches this value, Er.77 is reported.

Bus communication con-

Range

Default

Unit

Effective

Relevant mode

P09.17

figuration 4

0000H ~ FFFFH

1011

Immediate

p S T

Hexadecimal numbers, from right to left:

Digit 1: CSP mode maximum speed selection

0: Maximum speed limit of the motor, exceeding the maximum speed will report Er.078.

T: Maximum speed according to 6080h value. No faults will be reported if the value is exceeded, but may lead to position-

ing errors.

Digit 2: Synchronization offset setting

Digit 3: Stop at the origin to make homing selection again:

0: No movement

1: Restart homing process

Digit 4: Limit alignment function selection
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0: Disable

1: Enable, reverse the instruction until the alarm AL099 is cleared automatically after alignment

2: Enable, re-enable can clear the alarm AL099

P09.18

Range

Default

Unit

Effective

Relevant mode

Servo slave number setting

0 ~ 65535

Immediate

p S T

1 ~ 65536, EtherCAT slave number setting

0: The slave ALIAS address is determined from the address written to the ESC EPROM by the host computer;

For other values, P09.18 sets the slave ALIAS address; ALIAS address is ignored when automatic incremental addressing is

used.

I P17 Expansion position control function

P17.00

Range

Default

Unit

Effective

Relevant mode

External encoder usage

0~2

0

Restart

p

0: No external encoder is used for position feedback

1: When using external encoder as position feedback; the external encoder count is increased when the motor direction is

CCW.

2: External encoder is used as position feedback; the external encoder count is increased when the motor direction is CW.

P17.01

External encoder pitch

Range

Default

Unit

Effective

Relevant mode

(32-bit)

0 ~ 1073741824

10000

Restart

p

Set the number of feedback pulses from the external encoder for one revolution of the motor:

0 ~ 1073741824
Full-closed mixed deviation Range Default Unit Effective Relevant mode
P17.03
Threshold (32-bit) 0 ~ 1073741824 0 - Immediate P
0 ~ 1073741824
Mixed deviation counting Range Default Unit Effective Relevant mode
P17.05
setting 0 ~ 1073741824 0 0.01 Restart p
0 ~ 100%
Mixed vibration suppres- Range Default Unit Effective Relevant mode
P17.06
sion gain 0 ~ 30000 400 0.1/s Immediate P
1.0 ~ 3000.0 /s
Mixed vibration suppres- Range Default Unit Effective Relevant mode
P17.07
sion time constant 0 ~ 30000 0 0.1ms Immediate P
1.0 ~3000.0/s
External units for full Range Default Unit Effective Relevant mode
P17.09 | closed loop mixed devia- | -1073741824 ~ 0 Displ | 5
- isplay on
tion (32-bit) 1073741824 Py eny

-1073741824 ~ 1073741824
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External units for internal Range Default Unit Effective Relevant mode
encoder count value (32- | -1073741824 ~
P17.11 . 0 -- Display only p
bit) 1073741824
-1073741824 ~ 1073741824
Range Default Unit Effective Relevant mode
External encoder count
P17.13 . -1073741824 ~
value (32-bit) 0 - Display only P
1073741824
-1073741824 ~ 1073741824
Position comparison Range Default Unit Effective Relevant mode
P17.16
output mode 0000H ~ 0003H 0 -- Restart P
Range: 0 ~ 3,
0: Disable

1: Forward trigger

2: Reverse trigger

3: Bi-directional trigger

"Position comparison” means that the value set by P17.17~ P17.23 is compared with the value of P21.07.

"Forward trigger" means "Absolute position feedback" (from small to large).

Range Default Unit Effective Relevant mode
P17.17 | The first position (32-bit) | -1073741824 ~
0 -- Immediate p
1073741824 °
Y
-1073741824 ~ 1073741824 g
@
. Range Default Unit Effective Relevant mode I~
The second position (32- a
P17.19 : -1073741824 ~
bit) 0 - Immediate P
1073741824
-1073741824 ~ 1073741824
Range Default Unit Effective Relevant mode
P17.21 |The third position (32-bit)| -1073741824 ~
0 -- Immediate p
1073741824
-1073741824 ~ 1073741824
Range Default Unit Effective Relevant mode
The fourth position (32-
P17.23 . -1073741824 ~
bit) 0 - Immediate P
1073741824
-1073741824 ~ 1073741824
Range Default Unit Effective Relevant mode
P17.25 Signal effective time 1
0 ~ 65535 0 Tms Immediate p
After the Tst position is reached, the effective signal is output from 0 to 65535ms.
Range Default Unit Effective Relevant mode
P17.26 Signal effective time 2
0 ~ 65535 0 Tms Immediate P

After the 1st position is reached, the effective signal is output from 0 to 65535ms.
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Range Default Unit Effective Relevant mode
P17.27 Signal effective time 3
0 ~ 65535 0 Tms Immediate P
After the 1st position is reached, the effective signal is output from 0 to 65535ms.
Range Default Unit Effective Relevant mode
P17.28 Signal effective time 4
0 ~ 65535 0 Tms Immediate p
After the Tst position is reached, the effective signal is output from 0 to 65535ms.
I P18 Motor model
Range Default Unit Effective Relevant mode
P18.00 |Motor model code (32-bit)| 00000000H ~
1964114433 -- Restart p S T
EFFFFFFFH

The coding rules for motor models are as follows: XXXYZMNN

(1) XXX: motor rated output (3 digits) Example 751 --- 750W

(2) Y: Voltage specification
2: AC200V
6: AC380V

(3) Z: Rotor inertia ring specificat

ions

0: Low inertia (MA 40 ~ 130 flange)

1: Medium inertia (MM 40 ~ 130

flange)

2: High inertia (MH 40 ~ 130 flange)

4: Medium inertia (MG 40 ~ 130

flange)

5: Low inertia (MA 180 ~ 220 flange)

6: Low inertia (MN 14/25 flange)

7: Medium inertia (MM 180 ~ 22

0 flange)

8: High inertia (MG 180 ~ 220 flange)
9

- High inertia (MH 180 ~ 220 flange)

(4) M: Series number

0: X3 motor

1: X2 motor

2: X1 motor

3: X6 motor

(5) N: Number of encoder bits
0: 17-bit

1: 23-bit

(6) N: Design serial number
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I P20 Key and communication control interface

Range Default Unit Effective Relevant mode
P20.00 Key JOG trial
0 ~ 2000 0 rpm Restart P S T
0 ~ Rated speed of motor
Range Default Unit Effective Relevant mode
P20.01 Fault reset
0~9 0 rpm Restart p S T
0: No reset
1. Reset
Parameter identification Range Default Unit Effective Relevant mode
P20.03
function 0~5 0 - Restart P S T

0: No operation

1: Forward-rotation inertia identification
2: Reverse-rotation inertia identification
3: Reserved

4: Reserved

5: Encoder initial angle identification

Analog input automatic Range Default Unit Effective Relevant mode
P20.05
offset adjustment 0~2 0 - Restart P S T
0: No operation g?
Q
1~ 2: Al ~ AI2 adjustment 3
(=g
®
System initialization func- Range Default Unit Effective Relevant mode 7
P20.06
tion 0~99 0 - Restart P S T

0: No operation

1: Restore factory defaults (manufacturer parameters excluded)

2: Clear fault records

7: Absolute encoder reset, reset clear P21.32

8: Absolute value encoder reset, reset clear P21.32 and P21.07

9: Save 6000 groups of objects write value, first write 6000 groups, then P20.06 set 9

10: Restore 6000 groups of objects, P20.06 set 10, re-power restored to the factory value

Communication operation Range Default Unit Effective Relevant mode

P20.08

instruction input 0 ~ 65535 0 - Immediate P S T

0: No operation or stop operation
1~3000: JOG speed, unit is rpm
1102H: Communication forward JOG
1103H: Communication reverse JOG

1300H: Forward-rotation inertia identification
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1301H: Reverse-rotation inertia identification
1302H: Store inertia identification values

1500H: Encoder initial angle identification

Communication operation Range Default Unit Effective Relevant mode

P20.09
status output 0 ~ 65535 0 -- Display only p S T

0 ~ 65535

For communication reading
0: Identification in progress
1: Identification fault

2: Identification completed

3: Identification value stored

Communication selection Range Default Unit Effective Relevant mode
P20.11 | of multi-segment instruc-
. 0~ 32 0 -- Immediate P S
tion sequence numbers
0~32
Communication homing Range Default Unit Effective Relevant mode
P20.12
starting 0~9 0 - Immediate P
0: No operation
1: Start homing .
o
o
o
3
I P21 Status parameters e
2
Range Default Unit Effective Relevant mode
P21.00 Servo status
0 ~ 65535 0 -- Display only P S T

Real-time display of the status of the drive.

The following signs are available: rdy, run, Err.00 to 99 (fault), AL.00 to 99 (warning).

Range Default Unit Effective Relevant mode

P21.01 Motor speed feedback
-9000 ~ 9000 0 Trpm Display only p S T

Real-time display of motor speed. Unit is Trpm.

Range Default Unit Effective Relevant mode

P21.03 Speed instruction
-9000 ~ 9000 0 Trpm Display only p S T

Real-time display of current speed instructions. Unit is rpm.

Internal torque instruction Range Default Unit Effective Relevant mode

P21.04

(relative to rated torque) | -5000 ~ 5000 0 0.1% Display only P | s | T

Real-time display of the internal torque instruction. Unit is 0.1%, i.e. the percentage corresponding to the rated torque.

Phase current effective Range Default Unit Effective Relevant mode

P21.05
value 0 ~ 65535 0 0.01A Display only P S T

Real-time display of U-phase current effective value. Unit is 0.0TA.
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Range Default Unit Effective Relevant mode

P21.06 DC busbar voltage
0 ~ 65535 0 0.1V Display only P S T

Real-time display of the busbar voltage value. Unit is 0.1V.

. Range Default Unit Effective Relevant mode
Absolute position counter
P21.07 X -2147483646 ~
(32-bit) 0 1Unit Display only P S T
2147483646

Real-time display of the absolute position accumulated value. Unit is the instruction unit.

The range of the displayed value is: -2147483646 ~ 2147483646.

Range Default Unit Effective Relevant mode

P21.09 Electrical angle
0 ~ 65535 0 0.1 degree Display only p S T

Real-time display of electrical angle values

The range of the displayed value is: 0.0 ~ 360.0 degrees.

Mechanical angle Range Default Unit Effective Relevant mode

P21.10 | (relative to encoder zero
0 ~ 65535 0 0.1 degree Display only P S T

point)

Real-time display of the angle value of the motor's rotary axis

0.0 ~ 360.0 degrees

Load inertia identification Range Default Unit Effective Relevant mode
P21.11
value 0 ~ 65535 0 0.01 kg ¢ m? Display only p S T
Real-time display of inertia value recognized online. 5
o
Q
The range is 0.01 kg cm” ~ 655.35 kg cm”. 3
(=g
o
Speed value relative to Range Default Unit Effective Relevant mode a
P21.12
input position instruction | -9000 ~ 9000 0 Trpm Display only P S T

Real-time display of the speed value corresponding to the input position instruction. Unit is rpm.

» . Range Default Unit Effective Relevant mode
Position deviation counter
P21.13 . -2147483646 ~
(32-bit) 0 1P Display only P S T
2147483646

Real-time display of the position deviation value. Unit is the minimum resolution of the encoder.

The range of the displayed value is: -2147483646 ~ 2147483646.

Range Default Unit Effective Relevant mode
Input pulse counter
P21.15 . -2147483646 ~
(32-bit) 0 1Unit Display only P S T
2147483646

Real-time display of the total number of input instruction pulses. Unit is the instruction unit.

The range of the displayed value is: -2147483646 ~ 2147483646.

Range Default Unit Effective Relevant mode
Feedback pulse counter
P21.17 . -2147483646 ~
(32-bit) 0 1P Display only P S T
2147483646

Real-time display of the accumulated value of the position feedback. Unit is the minimum resolution of the encoder. The
range of the displayed value is: -2147483646 ~ 2147483646.
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Range Default Unit Effective Relevant mode

Position deviation counter
P21.19 | . . ) . -2147483646 ~
instruction unit (32-bit) 0 1Unit Display only P S T
2147483646

Real-time display of position deviation. Unit is the instruction unit.

Digital input signal moni- Range Default Unit Effective Relevant mode

P21.21

toring 0~ 5N 0 -- Display only P S T

Real-time display of the status of DI1 to DI9 on the panel.

If the third digit from the right of P07.21 is 0, when the DI interface is high level, the digital tube displays the upper half,
and when it is low level, the lower half is displayed, and the sequence from right to left is DI1 to DI9.

If the third digit from the right of P07.21 is 1, when the Dl interface is high level, it is represented by a binary 1, and when it
is low level, it is represented by a binary 0. Binary bits BITO to BIT8 are used for DI1 to DI9, respectively.

Digital output signal Range Default Unit Effective Relevant mode

P21.23 L
monitoring 0~ 5M 0 -- Display only p S T

Real-time display of the status of DO1 to DO9 on the panel.

If the third digit from the right of P07.21 is 0, when the DO interface is high level, the digital tube displays the upper half,
and when it is low level, the lower half is displayed, and the sequence from right to left is DO1 to DO9.

If the third digit from the right of P07.21 is 1, when the DI interface is high level, it is represented by a binary 1, and when it
is low level, it is represented by a binary 0. Binary bits BITO to BIT8 are used for DO1 to DO9 respectively.

Range Default Unit Effective Relevant mode
P21.24 Encoder status
0 ~ 65535 0 -- Display only P S T .
o
Reserved )
3
Total power-on time Range Default Unit Effective Relevant mode o)
P21.25 o
(32-bit) 0 ~ 2147483646 0 0.1s Display only P S T 7

Real-time display of the drive's cumulative total power-up time value.
The range of displayed values is:

0.0: 214748364.7s

Al1 voltage after adjust- Range Default Unit Effective Relevant mode

P21.27

ment -32768 ~ 32767 0 mv Display only p S T

Real-time display of the voltage value of Al1, which has been adjusted.

Al2 voltage after adjust- Range Default Unit Effective Relevant mode

P21.28
ment -32768 ~ 32767 0 TmV Display only p S T

Real-time display of the voltage value of Al2, which has been adjusted.

Al1 voltage before adjust- Range Default Unit Effective Relevant mode

P21.29

ment -32768 ~ 32767 0 TmV Display only P S T

Real-time display of the original voltage value of Al1, which has not yet been adjusted.

Al2 voltage before adjust- Range Default Unit Effective Relevant mode

P21.30
ment -32768 ~ 32767 0 TmV Display only P S T

Real-time display of the original voltage value of Al2, which has not yet been adjusted.
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Range Default Unit Effective Relevant mode

P21.31 Module temperature
0 ~ 65535 0 1°C Display only P S T

Real-time display of module temperature value.

Range Default Unit Effective Relevant mode
Number of turns of abso-
P21.32 . -2147483646 ~
lute encoder (32-bit) 0 - Display only P S T
2147483646

Record the number of revolutions made in absolute position.

. . Range Default Unit Effective Relevant mode
Single turn position of
P21.34 . -2147483646 ~
absolute encoder (32-bit) 0 1P Display only P S | T
2147483646

Record the number of encoder pulses for less than one revolution in absolute position.

Range Default Unit Effective Relevant mode
P21.36 Version code 1
0 ~ 65535 0 0.01 Display only p S T
Display software version number.
Range Default Unit Effective Relevant mode
P21.37 Version code 2
0 ~ 65535 0 0.01 Display only P S T
Display software version number.
Range Default Unit Effective Relevant mode
P21.38 Version code 3
0 ~ 65535 0 0.01 Display only P S T
. ) o
Display software version number. o
Q
Range Default Unit Effective Relevant mode (BD
P21.39 Product series code =3
0 ~ 65535 0 -- Display only p S T a
PPXXX
Range Default Unit Effective Relevant mode
P21.40 Fault record display
0~9 0 -- Immediate p S T

It can be set to 0 to 9 to view 10 times fault records. When there is a current fault, set it to 0 to display the current fault re-
cord; when there is no current fault, display the last 10 times fault record.

0: Current fault type
1: Previous 1 time fault
2: Previous 2 times fault

9: Previous 9 times fault

Range Default Unit Effective Relevant mode

P21.41 Fault code

0 ~ 65535 0 -- Display only P S T

Fault codes, for the meaning of the corresponding values, please refer to “Error & Alarm code list”.

Time stamp upon selected Range Default Unit Effective Relevant mode

P21.42

fault (32-bit) 0 ~ 2147483646 0 0.1s Display only P S | T
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The total power-up time accumulated when a fault occurs.

Current rotation speed of Range Default Unit Effective Relevant mode

P21.44
the selected fault -9000 ~ 9000 0 Trpm Display only P S T

Motor speed when a fault occurs.

U-phase current of the Range Default Unit Effective Relevant mode

P21.45
selected fault 0 ~ 65535 0 0.01A Display only P S T

The effective value of the U-phase current when a fault occurs.

Busbar voltage of the Range Default Unit Effective Relevant mode

P21.47
selected fault 0 ~ 65535 0 0.1V Display only P S T

The value of the busbar voltage when a fault occurs.

Input terminal state of the Range Default Unit Effective Relevant mode

P21.48

selected fault 0~ 511 0 - Display only P S T

The status of DI1 to DI? when a fault occurs. When the current DI interface is high level, the digital tube displays the upper
half, and when it is low, the lower half is displayed.

Output terminal state of Range Default Unit Effective Relevant mode

P21.49

the selected fault 0~ 511 0 - Display only P S T

The status of DO1 to DO9 when a fault occurs. When the current Dl interface is high level, the digital tube displays the up-
per half, and when it is low level, it displays the lower half.

Customized software Range Default Unit Effective Relevant mode .
P21.50 )
version number 0 ~ 65535 0 0.01 Display only P S T o
Q
3
Customized software version number o
o
S
Range Default Unit Effective Relevant mode @
P21.51 Load ratio
0 ~ 500 0 1% Display only p S T
Range Default Unit Effective Relevant mode
P21.52 | Regenerative load ratio
0 ~ 500 0 1% Display only P S T
Range Default Unit Effective Relevant mode
P21.53 Internal warning code
0 ~ 65535 0 1% Display only P S T

Real-time display of internal warning codes.

Current segment number Range Default Unit Effective Relevant mode

P21.54 . . .
of internal instruction 0~ 99 0 -- Display only P S T

Displays the serial number of the currently executing segment of the internal multi-segment position instruction.

Range Default Unit Effective Relevant mode
P21.55 | Customized serial code
0 ~ 65535 0 -- Display only p S T
Customized version series number

. Range Default Unit Effective Relevant mode

ORI Absolute position counter S AT48364t
. high 32 bits (32-bit) 0 - Display only P S T

2147483646
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When the fourth digit of P07.19 is 1, the absolute position is a 64-bit count, and it is shown here as the high 32 bits. Unit is

the instruction unit.

P21.58

Feedback pulse counter
high 32 bits (32-bit)

Range Default Unit Effective Relevant mode
-2147483646 ~
0 1Unit Display only p S T
2147483646

When the fourth digit of P07.19 is 1, the feedback pulse is a 64-bit count, and it is shown here as the high 32 bits. Unit is-

the instruction unit.

I Digital input (DI) function definition table
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Setting value Symbol Name Description
Invalid- Disable servo motor enable

1 S_ON Servo enable
Valid- Enable servo motor power-up
According to the type of alarm, the servo motor is able to contin-
ue to work after alarm reset.

2 ERR_RST Alarm reset signal This function is along the effective level, when the set terminal is
level effective, and also only effective when the edge changes are
detected.

3 GAIN SEL Proportional action switching/gain Invalid - Speed control loop is controlled by PI

N switching Valid - Speed control loop is controlled by P
] ) o Invalid-Currently running instruction is A

4 CMD_SEL Torque instruction source switching ) o o
Valid-Currently running instruction is B
Invalid-No action

5 PERR_CLR Pulse deviation clear ] o
Valid-Clear pulse deviation

6 MI_SEL1 Switching 16 operation instructions

7 MI_SEL2 Switching 16 operation instructions
Execute 16 position instructions or speed instructions by

8 MI_SEL3 Switching 16 operation instructions ) ) )
selecting them via DI terminal

9 MI_SEL4 Switching 16 operation instructions

o o i Switch between speed, position, and torque according to the

10 MODE_SEL Switching 16 operation instructions
selected control mode (3, 4, 5).

) Valid-Enable the zero fixing function

12 ZERO_SPD Zero speed clamp function i } o i
Invalid - Disable the zero position fixing function

_ ) Valid- Prohibit instruction pulse input

13 INHIBIT Pulse inhibit
Invalid-Allow instruction pulse input
When the mechanical movement exceeds the movable range
limit switch action, enter the overtravel protection function.

14 POT Positive overtravel
Valid-Positive overtravel, prohibit forward drive
Invalid-Normal range, allow positive drive
When the mechanical movement exceeds the movable range

. limit switch action, enter the overtravel protection function.

15 N_OT Negative overtravel ) ) o - )
Valid-Negative overtravel, prohibit positive drive
Invalid-Normal range, allow positive drive

. o Valid - External torque limit is valid

16 PCL Positive external torque limit
Invalid - External torque limit is not valid
Valid - External torque limit is valid

17 N_CL Negative external torque limit ] o )

Invalid - External torque limit is not valid
- Valid - Input according to the set instruction
18 P JOG Positive JOG

Invalid - Stop input of the running instruction
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Setting value Symbol Name Description
) Valid — Reverse input according to the set instruction
19 N_JOG Negative JOG ) ) - )
Invalid - Stop input of the running instruction
20 GEAR_SEL1 Electronic gear selection GEAR_SEL1 is invalid, GEAR_SEL2 is invalid-electronic gear 1
GEAR_SEL1 is valid, GEAR_SEL2 is invalid- electronic gear 2
GEAR_SEL1 is invalid, GEAR_SEL? is valid-electronic gear 3
21 GEAR_SEL2 Electronic gear selection GEAR_SEL1 is valid, GEAR_SEL? is valid- electronic gear 4
Invalid - Not to reverse
22 POS_DIR Reverse position instruction
Valid - Reverse
Invalid - Not to reverse
23 SPD_DIR Reverse speed instruction )
Valid - Reverse
Invalid - Not to reverse
24 TOQ_DIR Reverse torque instruction
Valid - Reverse
) . Invalid-Ignore internal multi-segment instructions
25 PSEC_EN Internal multi-segment position
Valid-Enable internal multi-segment instructions
Invalid-No effect
26 INTP_ULK Release the interrupt positioning lock |Valid - When parameter P08.86 is set to 2 or 4, the position
instruction interrupt execution lock status is released.
Invalid - No effect
57 INTP OFF Disable the execution of interrupt Valid-When parameter P08.86 is not set to 0, DI can be used to
N positioning. disable the execution of the interrupt positioning function at any
time after the interrupt execution function is enabled.
28 HOME_IN Origin position signal Available as an origin or deceleration position signal
29 STHOME Enable homing process Start homing process
Invalid - No effect
30 ESTOP Emergency stop )
Valid - Enter emergency stop
Valid-Execute the step amount instruction
31 STEP Position step enable ) o
Invalid-Instruction is zero as the positioning status
) Invalid - No effect
32 FORCE_ERR Forced fault protection input
Valid - Enter fault status
Invalid - No effect
” INTPTRIG Interrupt positioning execution Valid - When the value of parameter P08.86 is not 0, the position
N trigger signal instruction is triggered to interrupt the execution process, which
can only be configured to DI8 and DI9.
) ) Invalid - No effect
Halt generation of internal position
35 INPOSHALT ) ) Effective-Decelerate and halt execution of internal multi-stage
instructions
positional and interrupt positioning
Invalid - No effect
36 ANALOG Disable analog input ) ) o
Valid: Analog input is disabled
- Invalid - No effect
SEN enable absolute position data
37 ENC_SEN o Valid - OAOBOZ sends absolute position data, servo cannot be
transmission
enabled at this time.
Invalid - No effect
39 Touch1 Touch probe 1
Valid-Touch probe function 1 execution signal
Invalid - No effect
40 Touch2 Touch probe 2

Valid- Touch probe function 2 execution signal
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I Digital output (DO) function definition table
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Setting value Symbol Name Description
Valid-Servo ready
1 S_RDY Servo ready
Invalid - Servo not ready
2 S_ERR Fault output signal Valid when a fault is detected
3 S_WARN Warning output signal Warning output signal active (conducted)
Servo motor rotation speed is above the speed threshold value.
4 TGON Motor rotation output signal Valid-Motor rotation signal is valid
Invalid - Motor rotation signal is invalid
The signal output when the servo motor stops rotating.
5 V_ZERO Zero speed signal Valid-Motor speed is zero
Invalid-Motor speed is not zero
For speed control, the absolute value of the difference between
6 V_.CMP Speed conformity the servomotor speed and the speed instruction is valid if it is
less than the P04.44 speed deviation setting value.
) In position control, the position deviation pulse is valid when it
7 COIN Position completion
reaches within the positioning completion amplitude P04.47.
In position control, the position deviation pulse is valid when
8 NEAR Position near signal it reaches the setting value of the positioning approach signal
amplitude P04.50.
Signal for confirming torque limit
9 TLT Torque limit signal Valid - Motor torque is limited Invalid - Motor torque is not
limited
o Signal for confirming speed limit during torque control
10 VLT Speed limit signal ) )
Valid - Motor speed is limited Invalid - Motor speed is not limited
Brake release signal output:
I BKOFF Brake release signal output Valid - Release the brake, the motor shaft is unlocked
Invalid - Resume the brake, the motor shaft is locked
The output signal is valid when the torque instruction value
12 T_ARR Torque specified range arrival reaches the value set in P04.55, and the permissible variation
range is determined by P04.56.
- The output signal is valid when the speed feedback value reaches
Speed feedback specified range ) o )
13 V_ARR val the value set in PO4.45, and a variation range of +/-10rpm is
arriva
allowed.
15 INTP_DONE Interrupt positioning completion Output after position instruction interrupt is completed.
) ) External relay or contactor and current limiting resistor are
16 DB_OUT Dynamic braking output )
required.
17 HOME Homing completion
18 INTP WORK Interrupt positioning being executed |Interrupt positioning is being executed.
- ) ) ] Trigger signal is output when the position 1 reaches the corre-
19 PCOM1 Position 1 comparison trigger signal
sponding range.
- ) ) ) Trigger signal is output when position 2 reaches the correspond-
20 PCOM2 Position 2 comparison trigger signal |
ing range.
- ) ) ) Trigger signal is output when position 3 reaches the correspond-
21 PCOM3 Position 3 comparison trigger signal |
ing range.
- ) ) ) Trigger signal is output when position 4 reaches the correspond-
22 PCOM4 Position 4 comparison trigger signal

ing range.
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6.3

Bus-related function code

For ease of use, the X5EB bus drive is configured with relevant function codes in the internal parameters as follows:

Parameter address Name Description Default
Group 6000 parameters write the parameters that need writing first, and
] then conduct parameter memory and power-failure storage after writing
Group 6000 written
1010_01h 0x65766173 (or P20.06 set 9) in 1010-01. 0
parameter storage
Write 074736572 in 1010-01 (or set 10 in P20.06) to cancel the parameter
storage, and reboot to restore the default.
2100_02h 0: Position mode 1: Speed mode
Modes of operation 7
(P00.01) 2: Torque mode 7: EtherCAT mode
2100_09h~2100_0Dh ) ) ] ] ) ) ) )
Electronic gear ratio |Servo internal electronic gear ratio setting, see section 5.10 for details.
(P0.08~P0.12)
(Encoder unit: P)
2100_1Dh Modulus mode In the absolute value system, if this value is set, the modulus mode will be 0
(P00.28) Low 32-bit enabled, and the count value can only count from 0 to this value minus 1
(when the gear ratio is 1), it is necessary to set P07.11 to 1 to enable the
power-failure memory function, and write P20-06 to 8 to clear the multi-
2100_1Fh Modulus mode turn and position feedback, and setup is completed to re-power up the
0
(P00.30) High 32-bit device.
P00.28 and P00.30 are set to O for linear mode.
0: No speed feedforward
2101_0Ch Speed feedforward
1: Internal speed feedforward 0
(PO1.117) channel selection .
2: 60B1h speed feedforward input
0: No torque feedforward
2101_0Fh Torque feedforward | 1: Internal torque feedforward 0
(P01.14) channel selection  |2: TFFD used as torque feedforward input
3: 60B2h torque feedforward input
2103_0Ah Internal forward torque | It has the same function as the 60EOh positive maximum torque limit and is £000
(P03.09) limit a parallel relationship. The minimum value of the two is taken when using.
2103_0bh Internal reverse torque |It has the same function as the 60E1h negative maximum torque limit and £000
(P03.10) limit is a parallel relationship. The minimum value of the two is taken when using.
2103_1Ch Internal positive speed |It can be used as a maximum positive speed limit for the profile torque 3000
(P03.27) limit mode, or it can be replaced by the 6080h maximum motor speed.
2103_1Dh Internal negative speed|It can be used as a maximum negative speed limit for the profile torque 3000
(P03.28) limit mode, or it can be replaced by the 6080h maximum motor speed.
Hexadecimal numbers, from right to left:
Digit 4: 607Dh soft limit function selection
2107_0%9h Soft limit function
_ 0: Soft limit is not enabled 0
(P07.08) selection
1: Enable the soft limit function during power-on.
2: The soft limit function is enabled only after the homing is completed.
Hexadecimal numbers, from right to left:
Digit 3: Tripping protection selection
0: Resettable
2107_16h Protection function reset]
) 1: Not resettable 1000
(P07.27) selection = i .
Digit 4: Encoder undervoltage warning selection
0: Resettable
1: Not resettable
2107_1Dh Homing signal holding ) ) o o )
) Set (non-DI homing starting method) homing signal holding time (unit ms) 2000
(P07.28) time
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Parameter address

Name

Description

Default

2109_0Eh
(P09.13)

Bus communication

configuration 1

Digit 2: Electronic gear ratio selection

0: Use servo internal gear ratio such as P00.08

1: Use 608Fh*6091h/6092h electronic gear ratio
Digit 3: Speed instruction unit selection

0: rpm

1: Instruction/sec.

Digit 4: Acceleration unit selection

0: Acceleration time from 0 to 1000rpm (unit ms)

1: Acceleration (instruction/s"2)

1115

2109_0Fh
(P09.14)

Bus communication

configuration 2

Digit 1: CSP mode BIT10 selection

0: Invalid

1: Valid

Digit 2: Absolute system (P06.47=2) Origin completion flag storage setting
0: Not to store

1: Store

Digit 3: 603Fh display selection

0: Protocol fault code

1: OXFF for high 8 bits, X5E internal fault code displayed in low 8 bits

Digit 4: Touch probe function selection (refer to section 5.10)

2109_10h
(P09.15)

Bus communication

configuration 3

Digit 1: Position feedback selection in modulus mode

0: 6064 count range from 0 to the modal value minus 1 (when gear ratio is 1)
1: 6064 count range follows 607A, only the modal value is saved when
re-powering on the device

Digit 3: Homing deviation (607C) zero value writing selection

0: Not to store

1. Store

Digit 4: Switching to the CSP mode bit15 selection after homing process

0: Not to clear

1: Clear

2109_11h
(P09.16)

Bus disconnection

detection

The number of times EtherCAT disconnection is detected, and when the
number of times synchronization data that is lost reaches this value, Er.77 is

reported.

12

2109_12h
(P09.17)

Bus communication

configuration 4

Digit 1: CSP mode maximum speed selection

0: Maximum speed limit of the motor, exceeding the maximum speed will
report Er.078.

1: Maximum speed according to 6080h value. No faults will be reported if
the value is exceeded, but may lead to positioning errors.

Digit 2: Synchronization offset setting

Digit 3: Stop at the origin to make the homing selection again:

0: No movement

1: Restart homing process

Digit 4: Limit alignment function selection

0: Disable

1: Enable, reverse the instruction until the alarm ALO99 is cleared automati-
cally after alignment

2: Enable, re-enable can clear the alarm AL099

1101
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Parameter address

Name

Description

Default

0: The slave ALIAS address is determined from the address written to the

ESC EPROM by the host computer;

2109_12h Servo slave number
For other values, P09.18 sets the slave ALIAS address; ALIAS address is 0
(P09.18) setting _ o o
ignored when automatic incremental addressing is used.
2114_03h Group 2100 written  |P20.02 set 42330 (or 2114-03h write 0xA55A), then written 2100 groups 0
(P20.02) parameter storage  |parameters of the host device can be stored to the servo EPROM.
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71 Error & Alarm code list

Table 7-1 lists all of the manufacturer-defined faults, and the cells marked by the dark background in the table are
bus-specific faults. The 603Fh column in the table indicates the CiA protocol fault code corresponding to the factory-defined
fault code, which can be read from dictionary object 603Fh when the fault occurs. If a fault occurs that is not in Table 7-1, refer

to the standard user's manual for the corresponding servo drive.

Table 7-1 List of factory-defined error & alarm codes

Error & Alarm code Name Stop mode Reset (Y/N) Recor(dY/n';()emory 603Fh
Err.001 Abnormal system parameter Stop immediately N N 6320h
Err002 Product model selection fault Stop immediately N N 6320h
Err003 Parameter storage fault Stop immediately N N 7600h
Err004 FPGA fault Stop immediately N N 6320h
Err.005 Product matching fault Stop immediately N N 6320h
Err006 Program error Stop immediately N N 6320h
Err.007 Encoder initialization failure Stop immediately N Y 7305h
Err.008 Short circuit to ground detection fault | Stop immediately N Y 2330h
Err.009 Over-current fault A Stop immediately N Y 2310h
Err010 Over-current fault B Stop immediately N Y 2310h
Incremental optical encoder Z
Err012 disconnection or abnormal number of Configurable N Y 7305h
absolute encoder turns
Err013 Abnormal encoder communication Configurable 7305h
Err014 Abnormal encoder data Stop immediately 7305h
£ 015 Abnormal under-voltage of encoder Stop immediately N v 2305h
battery o)
Err016 Overlarge speed deviation Configurable Y Y 8400h
Err017 Torque saturation timeout Configurable Y Y 8300h .
Err018 Control power under-voltage Configurable Y Y 3220h rgn
Err019 Tripping Configurable Y Y 8400h ;;o
Err.020 Over-voltage Stop immediately Y Y 3210h >
Err.021 Under-voltage Decelerate to stop Y Default N, optional 3220h §
Err022 Current sampling fault Stop immediately Y Y 7200h g
Err023 Overlarge Al sampling voltage Stop immediately Y Y 7200h %
Err024 Over-speed Stop immediately Y Y 8400h §
Err025 Electric angle identification failure Stop immediately Y N FFOOh %
Err026 Inertia identification failure Stop immediately Y N FFOOh %
Err027 DI terminal parameter setting fault Stop immediately Y N 6320h g._
Err.028 DO terminal parameter setting fault | Stop immediately Y N 6320h Lg
Err.040 Invalid servo ON instruction fault Configurable Y N FFOOh
Err.042 Over-speed pulse division output Configurable Y Y FFOOh
Err043 Overlarge position deviation Configurable Y Y 8611h
Err044 Main circuit input phase loss Configurable Y Y 3130h
Err045 Drive output phase loss Configurable Y Y 3130h
Err046 Overloaded drive Configurable Y Y 3230h
Err047 Overloaded motor Configurable Y Y 3230h
Err048 Electronic gear setting error Configurable Y N 6320h
Err049 Overheated heat spreader Configurable Y Y 4210h
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Error & Alarm code Name Stop mode Reset (Y/N) Recor(t:l(/r;c)amory 603Fh
Err.050 Abnormal pulse input Configurable Y Y 8500h
Err.051 Overlarge full-loop position deviation Configurable Y Y 8611h
Err054 User forced fault Decelerate to stop Y Y FFOOh
Err.055 Absolute position resetting fault Configurable Y Y FFOOh
Err058 Safe Torque Off (STO) Stop immediately Y Default N, optional 5100h
E1r 060 The first start after writing customized Stop immediately N N 320h

software
Er075 Slave initialization failure Stop N Y 7500h
Er076 Synchronization failure Stop Y Y 7500h
Er077 EtherCAT communication interruption |Decelerate to stop Y Y 7500h
Er078 Abnormal instruction setting Stop Y Y 7500h
Er079 No control mode when enabled Stop Y Y 7500h
AL.080 Under-voltage alarm No stop Y N 3220h
AL.081 Overloaded drive alarm No stop Y Y 3230h
AL.082 Overloaded motor alarm No stop Y Y 3230h
AL 083 Modification of parameters that need No stop v N 6320h
power restart
AL.084 Servo not ready No stop Y N FFOOh
AL.085 E2PROM writing frequency alarm No stop Y N 7600h
AL.086 Positive over-travel alarm No stop Y N FFOOh
AL.087 Negative over-travel alarm No stop Y N FFOOh
AL.088 Position instruction over-speed No stop Y N 8500h
AL090 Absolute encoder angle initialization No stop v v EFoOh
alarm
AL.093 Overloaded energy consumption brake No stop Y Y 3210h
AL.094 Over-small external regenerative resistor No stop Y N 3210h
AL.095 Emergency stop Decelerate to stop Y N FFOOh
AL.096 Homing error Decelerate to stop Y N FFOOh
AL.097 Encoder battery under-voltage No stop Y N 7305h
AL.099 Limit alignment warning No stop Y N FFOOh

7.2

Table 7-2 lists all of the manufacturer-defined errors & alarms, causes and handling measures. The cells marked by the dark background in

the table are bus-specific faults.

Error & Alarm causes and handling measures

Error & Alarm

code and name

Cause

Handling measure

Err001:

Abnormal system parame-

ter

exceed set ra nges.

1.Instantaneous decrease in power voltage;
2The range of some parameters has been changed after

software updates, which makes the stored parameters

1.Ensure the power voltage is within the specified range.

Restore the parameters (P20.06 set to 1);

2.Please restore the parameters first if the software has

been upgraded.

Err.002:

Product model selection

fault

loose;

2 Invalid drive or motor model.

1.The connecting cable of the encoder is damaged or

1.Check if the encoder cable is normal and fasten the

cable;

2.Replace the faulty motor or drive with a valid one.
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Error & Alarm
code and name

Cause

Handling measure

Err.003:

Parameter storage fault

1.0ver-frequent parameter reading/writing;
2The equipment for parameter storage is faulty;

3.Power supply is unstable;

1.Check if the modification or writing EEPROM of the
host device communication is too frequent. Check if
there is an instruction for frequent parameter mod-
ification and EEPROM writing in the communication

program.

4. Faulty drive. 2.Check the control circuit power cable and ensure the
control circuit power voltage is within the specified
range.

Err.004:
Abnormal software version Check if software version is matching.
FPGA fault

1The connecting cable of the encoder is damaged or  |1.Check the connection of the encoder cable ;

loose; 2.Replace the mismatching product with a matching

2.Use a three-party external port such as an encoder,  |one;

Err.005:

Product matching fault

which is not matched with the equipment;
3The power of the motor and drive are mismatched with
each other;

4.Product model number doesn't exist.

3.Choose a matching encoder type or replace other
types of drives. For example, the error alarm will be
reported when choosing a motor, whose power is higher

or two-level lower than that of a drive.

Err006: 1.Abnormal system parameter; EEPROM fault, set P20.06 to1 to initialize system param-
Program error 2.Internal fault of drive. eters and reconnect to the power supply.

Err.007:

Encoder initialization Abnormal encoder signal detected during power-on.na |Check the encoder wiring, or replace the encoder cable.
failure

—, 1.UVW wiring fault; 1.Check if UVW is short-circuited to ground. If so, then

Short circuit to ground

detection fault

2 .Motor damages;

3.Faulty drive.

replace the cable;
2.Check if the motor cable or grounding resistor is

abnormal. If so, then replace the motor.

Err.009:

Over-current fault A

1The instruction input is synchronized with servo
connection or is too fast.

2The external braking resistor is too small or short-cir-
cuited;

3.Bad contact of motor cable;

4.Motor cable is grounded;

5.Motor UVW is short-circuited;

6.Motor is burnt;

7.Software detects the over-current in power transistors.

1.Check instruction input time sequence and input
instruction after the servo connects with "rdy";

2.Check if the braking resistor meets specifications. If
not, then replace it with a matching resistor according to
the manual;

3.Check if the encoder cable is normal and fasten the
connector;

4.Check the insulation resistance between the motor
UVW wire and the motor ground wire. When insulation
is faulty, replace the motor timely;

5.Check if the cable is well connected with UVW. If it

is short-circuit- ed, then reconnect the motor cable
correctly;

6.Check whether the resistor values between the cables
are the same. If not, then replace the motor;

7.Reduce loads, increase the capacity of the drive and
motor, and extend the acceleration and deceleration

times.
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Error & Alarm
code and name

Cause

Handling measure

Err010:

Over-current fault B

1The instruction input is synchronized with servo
connection or is too fast.

2The external braking resistor is too small or short-cir-
cuited;

3.Bad contact of motor cable;

4 Motor cable is grounded,;

5.Motor UVW is short-circuited;

6.Motor is burnt;

7.Software detects the over-current in power transistors.

1.Check instruction input time sequence and input
instruction after the servo connects with "rdy";

2.Check if the braking resistor meets specifications. If
not, then replace it with a matching resistor according to
the manual;

3.Check if the encoder cable is normal and fasten the
connector;

4.Check the insulation resistance between the motor
UVW wire and the motor ground wire. When insulation
is faulty, replace the motor timely;

5.Check if the cable is well connected with UVW. If it

is short-circuit- ed, then reconnect the motor cable
correctly;

6.Check whether the resistor values between the cables
are the same. If not, then replace the motor;

7.Reduce loads, increase the capacity of the drive and
motor, and extend the acceleration and deceleration

times.

Err012:

Incremental optical en-
coder Z disconnection
or abnormal number of

absolute encoder turns

Incremental encoder:

1.Abnormal Z signal receiving; bad wiring of the Z signal
cable; or Z signal's loss of absolute encoder resulted
from encoder fault;

Absolute encoder:

2.Inadequate absolute encoder battery power

supply.

3.Parameter P06.47 is set to 1 (set as an absolute
system). Encoder initialization is not performed.

4The encoder motor terminal is unplugged or plugged

in during power off.

1.Manually rotate the motor shaft first, if there is still a
fault report, then check the encoder wiring, rewire or
replace the cable, or replace the encoder, and re-power
the equipment;

2.Determine whether the battery is normal first, if the
battery voltage is not adequate, please replace the
battery;

3.Set P20.06 to 7 to initialize the number of turns, and

(@)

reconnect to the power supply.;
4.Set P20.06 to 7 to initialize the number of turns, and

reconnect to the power supply.

Err013:
Abnormal encoder com-

munication

1The communication encoder cable is disconnected;
2The encoder is not grounded;

3.Communication verification is abnormal.

1.Check the encoder connection or replace the encoder
cable;

2.Check if the encoder is well grounded.

Err014:

Abnormal encoder data

1.Disconnection or bad contact of the serial encoder ;
2The reading/writing of the serial encoder data is

abnormal.

Check or replace the encoder cable.

Err015:
Abnormal under-voltage

of encoder battery

The encoder battery voltage is lower than the threshold
value specified by P06.48; the ten’s digit of P06.47 is 1.

Replace the encoder battery.

Err016: Overlarge speed

The absolute value between the speed instruction and

Buijooyss|qnoJy pue wie|y g Jolig .

1.Increase the setting value of P06.45;
2.Extend acceleration/deceleration time of internal

position instruction or adjust the response of the gain

deviation measured speed surpasses the set threshold of P06.45. |system;
3.Set P06.45 to 0 to disable the overlarge speed devia-
tion function.

Err017: Torque maintains a long-term saturated state, which 1.Increase the time span specified by P06.46 ;

Torque saturation timeout

2.Check if UVW is disconnected.

lasts longer than the threshold time specified by P06.46.
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Error & Alarm
code and name

Cause

Handling measure

Err018:

Control power under-volt-

Control power input cable is not connected well or the

input power supply is abnormal.

1.Check input power supply and cables;

2 Replace the drive with a new one.

age
1.Check UVW and encoder wiring.
Err019: Circuit divergence results from incorrect wiring, which ) )
o o 2.Check the motor and drive. Replace it when necessary
Tripping leads to motor tripping and loss of speed.
and contact HCFA for detection.
1.Input a correct power voltage range;
2.Check if the drive has already connected with an
1The voltage of the power supply exceeds AC 280V, )
) o external resistor; check if the external resistor value
which surpasses the limited range; : -
} o ) ) ) has been disconnected to ensure correct wiring. If the
Err.020: 2 Breakage or incompatibility of braking resistor, which

Over-voltage

leads to failure of absorbing regenerative energy.
3The load inertia exceeds the allowable range;

4.Faulty drive.

resistor has been burnt, it is recommended to replace it
with a larger external resistor (please contact HCFA to
access relevant suggestions).

3.Extend acceleration/deceleration time or replace a

matching drive/motor according to load inertia.

Err021:

Under-voltage

1.Power voltage decrease;

2.Instantaneous power outage;

3.Under-voltage protection threshold (P06.36) is too
high;

4. Faulty drive

(Note: This fault does not store the record by de- fault, it
can be set whether to store or not through P07.19.)

1.Increase the capacity of power voltage. Make sure
input power is stable;

2.Check whether the under-voltage protection threshold
(P06.36) is set too high.

Err022:
Current sampling fault

Current sampling fault of the drive

Replace servo drive

Err.023:
Overlarge Al sampling

T.Al wiring error

2. External input voltage is too high.

Check whether the Al input is well connected and set

(@)

the input voltage within the range of 10V.

voltage
1.Speed instruction exceeds the specified maximum ) )
] 1.Lower the speed instruction;
rotation speed i
Err024: 2.Check whether the UVW phase sequence is correct;
2.UVW phase sequence error
Over-speed ) 3.Adjust the gain of the speed loop to reduce overshoot;
3.Serious overshoot of speed response ]
] 4 Replace the drive.
4.Faulty drive
Err.025:

Electric angle identification

failure

1.0ver large load or inertia;

2.Incorrect encoder cable wiring

1.Reduce load or increase current loop gains

2.Replace the encoder cable.

Err.026:

Inertia identification failure

1.Load or inertia is too large, making the motor fail to
operate normally according to the specified curve.
2.Other faults occur, which results in the end of

the identification process.

1.Reduce load or increase current loop gains;

2 Ensure a correct identification process.
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Err027:
DI terminal parameter

setting fault

1.Different physical DI terminals are assigned to the
same DI function.
2.Both physical DI terminals and communication control

DI functions are assigned at the same time.

1.In P04.01~P04.09, there are cases where the same
function is assigned to more than one physical DI
terminal;

2The function assigned in P04.01 to P04.09 is activated
at the same time as the corresponding binary bit in
P09.05 to P09.08. Please refer to the ways of using
P09.05 to P09.08. Reassign the DI function for detailed

information.
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Error & Alarm
code and name

Cause

Handling measure

Err.028:
DO terminal parameter

setting fault

Different DO terminals are assigned to the same

function.

In cases where the same function is assigned to more
than one DO terminal in P04.21 to P04.29, please

reassign the DO function.

Err.040:
Invalid servo ON

instruction fault

After executing the auxiliary function to energize the
motor, the servo-ON instruction is still input from the

host device.

Change inappropriate operating practices.

Err042:
Over-speed pulse

division output

Pulse division output surpasses the upper limit of the

hardware.

Change the division output setting function code so
that the division output pulse frequency will not exceed

the limit in the speed range during operation.

Err043:
Overlarge position devia-

tion

1.Servo motor UVW wiring is incorrect;

2.Servo drive gain is low;,

3.Position instruction pulse frequency is high; 4 Position
instruction acceleration is too large;

5.Position deviation is too large and P00.19 is set too
low;

6.Faulty servo drive/motor ;

1.Reconnect the cables after checking the connection of
the BUS circuit cable

2.Increase servo gains if the gain of the servo drive is
too low;

3.Re-operate the device after reducing instruction
frequency or acceleration, or adjust the gear ratio;
4.Re-operate the device after reducing instruction
acceleration and add smoothing parameters such as
position instruction acceleration or deceleration time
parameter;

5.Check if the value of P00.19 is appropriate. If not, then
set an appropriate one.

6.Check the running waveform in the background, if
there is no feedback from the input, please replace the

servo drive.

Err044:

Main circuit input phase

1.Bad contact of the three-phase input cable;
2.Phase loss fault, i.e., when the main power supply is

ON, the voltage of one of the R\S\T phases is too low for

1.Check whether the three-phase power supply cable is

(@)

well connected ( Note: Do not operate with the power

supply on.);
2.Measure the voltage of each phase of the three-phase

loss power supply to ensure that the input power supply is
more than 1 second. )
balanced or that the input power supply voltage con-
forms to the specifications;
Err045:

Drive output phase

1.Bad connection of UVW

2.Disconnection resulted from a faulty drive

1.Check UVW wiring

2 Replace servo motor
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loss
The loaded operation exceeds the drive inverse ] i »
) 1.Confirm that the motor UVW wire and encoder wiring
time curve.
are correct;
The causes are as follows: ] ) )

) 2.Confirm that the motor is not blocked or driven by
1The motor UVW cable or encoder cable is loose or ] ; )
fault force, and confirm that the mechanical brake (holding
aulty;

Y ) ] ~ |brake)is on;
2The motor is blocked or acted upon by force, including ] ) - ) )
3.Confirm that there is no cross-wiring of multiple drives
Err046: mechanical jamming, collision, gravity force, and other

Overloaded drive

acts of force. Or the mechanical brake is not released
during operation.

3.Misconnect the UVW and encoder wires of the same
motor to different drives when wiring multiple drives.
4.Overload or the drive or motor size is too small.
5.Possible lack of phase or wrong phase sequence.

and motors, i.e., the UVW cable and the encoder cable
of a motor are connected to their corresponding drive;
4. Extend the acceleration and deceleration time, and
re-select the appropriate drive or motor;

5.Check whether the motor output UVW is connected
incorrectly and whether it is shorted to ground;

6.Replace the drive or motor;

6.Damaged drive or motor
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Error & Alarm
code and name

Cause

Handling measure

Err047:

Overloaded motor

Overloaded motor The loaded operation exceeds

the drive inverse time curve. The causes are as follows:
1The motor UVW cable or encoder cable is loose or
faulty;

2The motor is blocked or acted upon by force, including
mechanical jamming, collision, gravity force, and other
acts of force. Or the mechanical brake is not released
during operation.

3.Misconnect the UVW and encoder wires of the same
motor to different drives when wiring multiple drives.
4.Overload or the drive or motor size is too small.
5.Possible lack of phase or wrong phase sequence.

6.Damaged drive or motor

1.Confirm that the motor UVW wire and encoder wiring
are correct;

2.Confirm that the motor is not blocked or driven by
force, and confirm that the mechanical brake (holding
brake) is on;

3.Confirm that there is no cross-wiring of multiple drives
and motors, i.e., the UVW cable and the encoder cable
of a motor are connected to their corresponding drive;
4.Extend the acceleration and deceleration time, and
re-select the appropriate drive or motor;

5.Check whether the motor output UVW is connected
incorrectly and whether it is shorted to ground;

6.Replace the drive or motor

Err.048:
Electronic gear

setting error

The gear ratio exceeds the specified range [encoder
resolution/10000000, encoder resolution/2.5 ].

Set the correct gear ratio.

Err049:

Overheated heat spreader

1.Faulty fan;

2.Ambient temperature is too high;

3.Repetitive reset overload fault through power-off
4.Install the drive in the wrong direction and leave
inappropriate clearance between drives;

5The servo drive is faulty;

6.The motor or drive is faulty.

1.Check if the fan operates normally, and replace the fan
or drive if it is abnormal;

2 Measure the ambient temperature and improve the
cooling conditions of the servo drive to reduce the
ambient temperature;

3.Check if an overload fault has been reported before.
The way to correct the fault is to wait for 30 seconds
after overload and then reset the equipment. If the

power of the drive or motor is too small, increase the

(@)

capacity, extend the acceleration and deceleration time,

and reduce the load.

4.Confirm the setting state of the drive and install it
according to the installation standards;

5.f a fault is still reported after a 5-minute power off

and then restart, replace the drive.

Err.050:

Abnormal pulse input

T.Input pulse frequency is larger than the specified
maximum pulse frequency

2.Input pulse is interfered.

1.Adjust the maximum pulse frequency parameter
P06.38;

2.Use the background software to check whether the
instruction is abnormal; ensure a reliable grounding; use
a twisted pair of shielded wires, and separate the input

cable from the power cable.

Err051:
Overlarge full-loop posi-

tion deviation

1.Abnormal external encoder;

2.Relative setting is too conservative.

1.Confirm that the external encoder is correctly wired. If
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itis not, then replace it with a new one.
2.Full-loop deviation is too large; the protection function
setting is incorrect. Confirm and correct the setting of

relevant parameters.

Err054:
User forced fault

Enter faulty state forcibly through DI function 32
(FORCE_ERR).

Normal DI function inputs, which are configured with DI
function 32 and valid inputs. Disconnecting the inputs

can release the alarm.

Err.055:
Absolute position resetting
fault

Faulty position reset of absolute encoder

Contact the manufacturer for technical support.
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Error & Alarm
code and name

Cause

Handling measure

Err.056:

Main circuit power

Power outage or abnormal main power circuit. (Note:

This fault does not store the record by default, it can be

Check if there is an instantaneous power decrease.

Increase power voltage capacity.

outage set whether to store or not through P07.19)
1.STO terminal recovery, automatically clears the fault;
Err.058: 1The STO safety function is enabled;
o - check whether the STO power supply wiring is normal.
Safe torque off (STO) 2.Abnormal STO circuit power supply or wiring ) )
2.If the faults are still reported, replace the machine
Err060: First startup after downloading a customized version

The first start after writing

customized software

of the program in a drive that already has a standard

program.

Restore factory values for loading customized parame-

ters.

Er.075:

Slave initialization failure

EtherCAT slave initialization failure

Try re-flashing the XML configuration file, then reboot.

Er076:

Synchronization failure

EtherCAT synchronization failure

Check drive carriers and synchronization periods

Er077:
EtherCAT communication

interruption

The maximum number of consecutive communication

losses exceeds the set value

Please check if the cable is plugged in tightly, or replace
it with a cable with a shield. Try the P09.16 value setting.

Er078:

Abnormal instruction

CSP mode operation speed instruction exceeds the

motor maximum speed.

Check whether there is a hopping of the position in-
struction, if so, adjust the second digit starting from the
right place of the synchronization offset P09.17 appro-

priately. If the instruction is normal, please reduce the

setting acceleration and deceleration speed properly. This fault
can be shielded by setting 0 to the first digit of P09.17,
but it may trigger the alarm of excessive deviation.

Er079:

No control mode when Servo enabled, 6060h is an unsupported control mode. [Reset 6060h valid control mode.

enabled

AL.080: 1.Check the main circuit power supply.

Under-voltage alarm

Busbar voltage is low.

2.Lower under-voltage detection parameter P06.36.

AL.081:

Overloaded drive alarm

The loaded operation exceeds the drive inverse

time curve.

The causes are as follows:

1The motor UVW cable or encoder cable is loose or
faulty;

2The motor is blocked or acted upon by force, including
mechanical jamming, collision, gravity force, or other
acts of force, or the mechanical brake is not released
during operation.

3.Misconnect the UVW and encoder wires of the same
motor to different drives when wiring multiple drives.
4.Overload or the drive or motor size is too small.
5.Possible lack of phase or wrong phase sequence.

6.Damaged drive or motor

1.Confirm that the motor UVW wire and encoder wiring
are correct;

2.Confirm that the motor is not blocked or driven by
force, and confirm that the mechanical brake (holding
brake) is on;

3.Confirm that there is no cross-wiring of multiple drives
and motors, i.e., the UVW cable and the encoder cable
of a motor are connected to their corresponding drive;
4.Extend the acceleration and deceleration time, and
re-select the appropriate drive or motor;

5.Check whether the motor output UVW is connected

incorrectly and whether it is shorted to ground;

6.Replace the drive or motor.
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Error & Alarm
code and name

Cause

Handling measure

AL.082:

Overloaded motor alarm

The loaded operation exceeds the drive inverse time
curve.

The causes are as follows:

1The motor UVW cable or encoder cable is loose or
faulty;

2The motor is blocked or acted upon by force, including
mechanical jamming, collision, gravity force, or other
acts of force, or the mechanical brake is not released
during operation.

3.Misconnect the UVW and encoder wires of the same
motor to different drives when wiring multiple drives.
4.Overload or the drive or motor size is too small.
5.Possible lack of phase or wrong phase sequence.
6.Damaged drive or motor

1.Confirm that the motor UVW wire and encoder wiring
are correct;

2.Confirm that the motor is not blocked or driven by
force, and confirm that the mechanical brake (holding
brake) is on;

3.Confirm that there is no cross-wiring of multiple drives
and motors, i.e., the UVW cable and the encoder cable
of a motor are connected to their corresponding drive;
4. Extend the acceleration and deceleration time, and
re-select the appropriate drive or motor;

5.Check whether the motor output UVW is connected
incorrectly and whether it is shorted to ground;

6.Replace the drive or motor.

AL.083:
Modification of parameters

that need power restart

Modify parameters that need restarting for going into
effect

Reconnect to the power supply.

AL.084:

Servo not ready

Conduct servo-ON when the servo is not readly.

Enable the drive after detecting signals of servo READY.

AL.085:
E2PROM writing

frequency alarm

Operating E2PROM too frequently.

Reduce EEPROM writing frequency. Use the communi-
cation writing instruction that does not save EEPROM.

AL.086:

Positive over-travel alarm

1.Pot and Not are valid simultaneously, but generally,
they do not appear at the same time on the workbench.
2.Servo axes are in the over-travel state in a certain

direction, which can be released automatically.

Positive limit switch is triggered, check the operation
mode, give negative instruction or manually rotate the
motor away from the positive limit, it will automatically
clear the alarm (safety precaution, manual rotation of

the motor is prohibited during overtravel).

AL.087:

Negative over-travel alarm

1.Pot and Not are valid simultaneously, but generally,
they do not appear at the same time on the workbench.
2.Servo axes are in the over-travel state in a certain

direction, which can be released automatically.

Negative limit switch triggered, check operation mode,
give positive instruction or manually rotate the motor
away from the positive limit, it will automatically clear
the alarm (safety precaution, manual rotation of the

motor is prohibited during overtravel).

AL.088:
Position instruction over-

speed

1.Gear ratio is too large;

2.Pulse frequency is too high.

1.Reduce gear ratio;

2.Reduce pulse frequency.

AL.090:
Absolute encoder angle

initialization alarm

Over large deviation (more than 7.2 degrees kWh)

during re-initialization of encoder angle alarm

Replace motor.
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Error & Alarm
code and name

Cause

Handling measure

AL.093:
Overloaded energy con-

sumption brake

Energy consumption braking power is overloaded:
T.Incorrect wiring or bad contact of the braking resistor;
2.Short connecting cable may be disconnected when
using an internal resistor;

3.Insufficient braking resistor capacity;

4.Prolonged braking due to overlarge braking resistor
value;

5.Input voltage exceeds the specifications;

6.Incorrect setting of constants including braking resistor
value, capacity, or heat generation time constant;

7. Faulty drive.

1.Check if the resistor wiring is correct;

2.Check if the internal resistor wiring is correct;
3.Increase braking resistor capacity;

4 Reduce braking resistor value;

5.Reduce input voltage;

6.Set correct parameters according to specifications;

7 Replace drive.

AL.094:
Over-small external regen-

erative resistor

1.External regenerative resistor value is smaller than the
minimum value specified by the drive.

2.Incorrect parameter setting.

1.Configure the power of the external regenerative resis-
tor according to the specifications;
2.Check that parameters P00.21 to P00.24 are correct.

AL.095:

Emergency stop

The emergency stop is triggered.

Normal DI function inputs, configured with DI function
30 and valid inputs. Disconnecting the inputs can

release the alarm.

AL.096:

Homing error

1.Homing time exceeds the value specified by P08.95
2.P08.90 is set to 3, 4, or 5 and encounters the limit;
3.Encounter limit twice when not using limit as the

origin.

1.Increase the specified value of P08.95;
2 Reduce homing searching speeds P08.92, and P08.93

to avoid the alarm caused by over-speed of homing.

AL.097:
Encoder battery un-
der-voltage

Encoder battery voltage is below the threshold value
specified by P06.48.

Check or replace encoder battery.

AL.099:

Limit alignment

When running in CSP mode, the situation is as follows: if
it is just at the limit position, the alarm will be reported
as over-travel; if it has exceeded the limit position, and
there is an inconsistency between the position instruc-
tion and the feedback, then the alarm will be reported
as AL.099. When the alarm is triggered, the motor will
not be operated if the forward instruction continues to
be sent. In this case, it is necessary to send a reverse
instruction until the position instruction and feedback

are consistent, then the motor will run and the alarm will

be cleared automatically.

Send a reverse instruction until the position instruction
and the feedback value are the same, then this warning
will be cleared automatically ( Safety warning, no manual
rotation of the motor is allowed )

This function can be deactivated by setting the fourth
digit from the right to zero.
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8.1 Connection between X5EB and Beckoff PLC

This case is an example of connecting the X5_EtherCAT servo drive with Beckoff CX5020+EK1110 EtherCAT module (Twin-
CAT 2.11) in the cyclic synchronous position mode.

@ Preparation

Servo drive:

1. Servo drive control mode P0.01 = 7 (EtherCAT mode). If more than one servo drive is running, the network cables should
be plugged in strictly in the order of "top in, bottom out" (be careful not to add terminating resistors and not to set the P9.00
address).

Beckoff PLC:
1. Download and install the Beckoff PLC control software TwinCAT (version: V2.11).

2. Add XML file: Place the HCFA X5E servo EtherCAT XML device description file in the folder of the following path: Twin-
CAT\Io\EtherCAT (as shown in the figure below).

HEHL » BEHE(C) » TwinCAT » Io » EtherCAT »
—— e SSS—S—— --—e . ————" S e——
77 -~ FrETi=

*

ot gt =3 Fulh

= || EtherCATModule.xsd 201122 22:30 W3C XML Schema 2 KB
| || HCFA_X3E_Servo_Driver2.1.27.xml 2021/7/28 15:04 XML 3045 344 KB
|| HCFA_X4B_Servo_Driver2.1.27.xml 2022/5/31 13:26 XML Szl 339 KB
| || HCFA_X58_Servo_Driver2.1.27.xm| 2022/5/31 13:26 XML 3Zi 339 KB|

|| HCFA_X6B_Servo_Driver2.1.29.xml 2021/8/10 16:07 XML IZH 358 KB

€ Connection and operation process
Step 1: PLC connection and project building

1. Set the computer IP address to the same network segment as the PLC:

Computer — Local connection — Property —> Internet protocol version 4 (TCP/Ipv4) property = Use the following IP ad-
dress as shown below (default is 169.254.X X):

Internet YR 4 (TCP/IPv4) Ei% ¥

F=) o
x

Pl T dRIbThES » MBI LS BahigiREY IF w2 H - Sl 2
e R 3
8

0 bk IF it o) S,
@ #FETEN IF #hhte): 3
IF Mt cr: 189 254 100 . 10 -%
Fhedies o 255 255 . 0 . O %_
ZhApAx () =]

BEhEE I8 ARESEMAL )
© {EATER I8 ARSSEHE (B
ik 102 fREEE ()

& s ARSEE (A):

CIREAIAIE S 0

| wEE || B
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2. Open TwinCAT SystemManager (right-click on system tray icon), New (file->New), Choose target and search for CX.
Search (Ethernet) ->Broadcast search, as shown:

»

2.1 Build a new project and click on “Choose Target

B FHRE - TwinCAT System Manager =@ =
File Edit Actions View Options Help
DE@EEa| R0 s SasFaan @ EAEEFLFe D
-8 SYSTEM - Configuration | Generel [Boot Settings|
BB NC - Configuration
B PLC - Configuration .
=] - 1/O - Configuration glﬁ”ﬂaiﬁ;e;z!zager
H@ /O Devices
|_£8 Mappings TwinCAT Fualuatinn
v2.11 [Build 2230)
Copyright BECEHDFT ©
hitip://wwr beckhoff. eon
Regiztratio
Hane:
Company:
Reg, —Key TrTETTe
Ready _ocal (169.254.100.10.1.1 TINEIVERE
. « »
2.2 Click on “Search (Ethernet)
Choose Target System [ =

B--ﬂ —~Local- [169.254.100.10.1.1] oK

- C-31DF14  [5.49.223201.1)

[T 5et as Default

ar

Cotnection Timeaout [g]: ]

L]
m
x
[
3

j=2
@
(72}
o
=8
Q
o
j=2
=
)
(=]
o
S

236



2.3 Click on “Broadcast Search”

Add Route Dialog

Enter Host Mame ¢ IP:

Refresh Status

Broadcast Search

\

Hogt Mame Connected  Address

AMS Metld TwinCAT

05 Wers falyiluil

Route Wame [T arget):

AmzNet d:
Tranzport Type:
Address Info:
@ Host Mame () IP Address
Connection Timeout [s): g :

2.4 Find PLC master (if “X” has shown in the column named “Connected”, the master has been found, therefore step 2.5

does not need carrying out) , and click on "ADD Route”:

Add Route Dialog

Route Mame [Remaote): C3807LFTPEOSO70

Target Route
() Project
@) Static

() Temparary

Add Route

Enter Host Mame £ [P:

Remote Foute
) None
@ Static

() Temparary

Close

25

[ Refrash Status

] [ Broadzast Search ]

Host Mame Connected  Address AMS Netld TwinCaT 05 Yersion Comment
C38070E T PRk o 2ad T0... 55 a0 0 o
<-t5!35ﬁ'0'ﬁ 4 >< 169.25415.. 5492232011 2112256 ‘WinCE (B0
T
4| 1 | 3
Foute Mame [T arget]: Cx-3DF14 Route Mame [Remote]: CIBOTAFTPEOSOYO
AmzMetld: 5492232011 Target Route Remote Route
Transport Type: TCPAP - : -  Froject : - ! None
@ Static (@) Static
Address Infa: Cx-310F14 ) Temparany ©) Temporan
@ HostMame () IP Address
Connection Timeout [z]: 5 5
Add Route Cloge
2.5 Add a password, and click on “OK” if not necessary.
Logen Information
!%% Enter a user name and password that is valid for the
remote system.
User name: Administrator
Pazswaord:

OK || Cancel
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2.6 Choose PLC master, and click on “OK”.

“hoose Target System [ |
Bﬂ ~Local-- [169.254.100.10.1.1] ok
- Cx-310F14  (5.49.223.201.1)
Cancel
Search [Ethernat]...
Search [Figldbusz)...

[ 58t a5 Default

Alk

Connection Timeout [z): ]

3. Switch to “Config Mode” after a successful connection

B F455 - TwinCAT System Manager - 'CX-31DF14° .- BB G55 )

Fle Edit Actions View Options Help

T IR L I O S e NG
L ¥ y 4

B svsTem - Cmﬁ?umho” Version (Lo™mprfrsion (Target) | Boot Settings (Target) | CK Sattings| =
B NC - Configuration
PLC - Configuration
Cam - Configuration P TwinCAT System Manager
. ] vZ 11 (Build 2228)
B 1/0 - Configuration
B 1/0 Devices TwinCAT Fyalnatian
&8 Mappings v2.11 (Build 2230)
Copyright BECKHIFF ©
http: //wwu. beckhoff. con
Registratio
Fane: U
Conpeny:
Reg. Key: 7777777
Server (Porf]  Timestamp Message

@ TcSysSrv (1. 2018/2/28 12:16:18 293.. TwinCAT System Config mode requested from AmsNetld: 32888 port 169.254.10...

Ready

Step 2: PLC configuration X5E servo drive

1. In Beckhoff PLC config mode, right-click on 1/0 devices->scan devices and the PLC automatically searches for connect-

ed modules:

[ FEIE - TWINCAT System Manager - TX-310F1E - - - Vo i
Fle Edi Aciom View Optioms Hak
- I Y IE IS £ LR kY e e iR
5 (@] SYSTEM - Coragueaion Piamizar wice Typn
B NE - Configuration
B P Cordguesion
8 Com - Configuration
= 140 - Configurstion

L ey ;
et e

L]
m
x
[
3

j=2
@
(72}
o
=8
Q

o

j=2
=
)
(=]
o
S

Seevee (Port]  Timmneamz Mannze
W Telystne (L, TN 120603 293, TwinCAT Syseem Config made requested from AreMleild) 32963 port 16325400,

fandy
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2. Click on “Confirm”.

TwinCAT System Manager li
E HINT: Mot all types of devices can be found automatically
= )
3. Click on “OK”.
3 new I/O devices found |2
[¥]Device 1 [EtheCAT] 0K
[T Device 2 [AT-Ethernet]  [PCINT cl8254x2]
[ Device 3[RT-Ethemet]  [PCINT lB254x1]
Select Al
Unselect Al
4. Search for modules, and click Yes (Y).
TwinCAT Systern Manager B
.
@ Scan for boxes
k- ¥
| = || 3w .
m
X
Q
3
5. Add the motion control axis and click Yes (V). o
7
W 54558 - TwinCAT System Manager - 'CX-31DF14' ===l 90-.
File Edit Actions View Options Help )
DEeW SR RN A S asdnesie s BlI@Pen? 32
4 SVSTEM - C°”ﬁ?“”’ﬁ°" General |Adspter | EtherCAT | Online | CoE - Online| = =
B NC - Configuration (9]
- PLC - Configuration Hane: Device | (EtherCAT) a1 9_",.
¥R Cam - Configuration Type: EtherCAT 6.
= 1/0 - Configuration - . i >
=8l /O Devices TwinCAT System Manager =]
== Device 1 (EtherCAT) =
~&8 Mapping= k| EtherCAT drive(s) added. Append linked asis to B
Ne-Configuration Create smbols [
2m E(N) A
Server (Port)  Timestamp Message
oT:Sy;Srv (L. 2018/6/12 9:41:17 803 .. TwinCAT System Config mode requested from AmsNetld: 32779 port 168.254.10..,
oT:Sy;Srv (L.. 2018/6/12 9:41:09 902 .. TwinCAT System Config mode requested from AmsNetld: 32779 port 169.254.10..,
Ready X-31DF14 (5.49 20.1.1F onfig Mods
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6. Complete search, and click No (N).

TwinCAT System Manager

@ Activate Free Run
| =m || =

7. Find the X5E servo drive as shown in the following figure.

Ba SYSTEM - Configuration =
3.8 NC - Configuration
-[B1 NC-Task 1 SAF
MNC-Task 1 SVB
=f= NC-Task 1-Image
{7 Tables
E!:_i Axes
- PLC - Configuration
----- BB Cam - Configuration
= 1/O - Configuration
-8 1/0 Devices
E|_‘." Device 1 (EtherCAT)
~=fm Device 1-Image
== Device 1-Image-Info
@1 Inputs
#§| Outputs
§ InfoData
z |§ Term 1 (EK1200)
B Drive 3 (HCFA X5E Serva Driver)
: gt 4st TxPdo mapping
-l 4st RxPdo mapping
o-§ WcState
‘ InfoData
E-68 Mappings =

m

Step 3: Bus synchronization parameters setting

1. Set DC synchronization mode

I/0-Configuration = 1/0 device = Device 1 (EtherCAT) — Drive 3 (HCFA X5E Servo Driver ) >“DC” page —> In the opera-
tion mode, select“DC-Synchro”.

D@ S 5200038 ee &S B% 3% |[E]Q 6% e €1 2
1-Bl} SYSTEM - Configuration
- NC - Configuration
5B NC-Task 1 SAF Operation Made [pc-symehron -]

NC-Task 1 SVB [
=f NC-Task 1-Image

[ Tables

@:a Axes
-§# PLC - Configuration
¥ Cam - Configuration

[General [ BtherCaT | IC [Proclss Data [Stertup | Lok - Online | Online]

hdvanced Settings. .. ]
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1O - Configuration

-8 1/O Devices

55 Device 1 (EtherCAT)
+ Device 1-Image

=t Device 1-Image-Info
@QT Inputs

‘l Qutputs

-§ InfoData MName Online Type Size =Add.. In/Out

Telrm LEK1I00) - &' Status Word X 0x0002 (2) UINT 20 73.0 Input
r Bive SAHCHAROE Serva Diver) I At Dacitian Artual ¥ MeNNANNNNN fOY nINT an I=n Tt
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2. Set the synchronization cycle time

I/0-Configuration — 1/O device = Device 1 (EtherCAT) — Drive 3 (HCFA X5E Servo Driver ) —‘DC” page — Advanced
Settings — Cycle time (us). Choose an appropriate time, which should not be less than Tms.

D@0 Y BEE[ M (S ey #0|05F% [EQREELE €D ¢
o-Bl SYSTEM - Configuration
2-ff NC - Configuration

5-[B1 NC-Task 1 SAF Operation M:;e:\‘/ DC-Synchron =
NC-Task 1 5VB I hdvanced Settings. .. I
=$a NC-Task 1-Image

] Tables
El:a Axes
B8 PLC - Configuration
T8 Cam - Configuration
2 1/0 - Configuration
-8 /O Devices
5= Device 1 (EtherCAT)
== Device 1-Image
== Device 1-Image-Info
&1 Inputs
$§. Outputs
& InfoData
Term 1 (EK1200)

= &1 Status Word X 0x0002 (2) UINT 20 73.0 Input
e Drive 3 (HCPA XSE Servo Drver A5t Do itimn Arbiial ¥ NNNNNANNN i NINT AN TE N Trmad

|General | Et}&'CAT | Ic ‘Pr*ess Data I Startup | CoE - Online | Ur\linel

Name Online Type Size =Add.. In/Out

| Advanced Settings £
[#- Distributed Clock Distributed Clock

Cyclic Made

Operation Mode: IC-Synehe on hd

[¥] Enable sne Unit Cycle {1000

SYHC 0
Cycle Time (Hs): Shift Time (Ws):
@ Syne Unit Cwele [y v Uszer Defined 0
© User Defined + STHCO Cycle
DBased on Input Reference

+
Enable SYHC O = 0
STHC 1

) Syne Unit Cwele Cyele Time (M=) 1000

@ SYHC O Cyele Shift Time (1s): 0O

[C] Enable SYHC 1

[l Use as potential Reference Clock

| [ow= || A
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3. Configure PPDO object

The servo has default Tx/Rx PDO parameters, users can also add the required Tx/Rx PDO parameters according to the ac-
tual use situation. The steps are as follows:

I/O-Configuration — 1/0O device — Device 1 (EtherCAT) — Drive 3 (HCFA X5E Servo Driver ) = “Process Data” page —
In the“PDO list”, select the 1st TxPdo mapping or the 1st RxPdo mapping(The first group of Tx/Rx PDO parameters is used by
default, other groups of parameters can also be selected) —“In the PDO Content”, right click to edit or inset PDO (1 Tx/Rx PDO
group can currently configure at most 20 objects).

NEEE S0 REn M0 S 8885 Fe EQU@.E &0 ¢
- B8 SYSTEM - Configuration
3' NC - Configuration
. E-[B1 NC-Task 1 SAF [De-Ssmetwen -]
. [ NC-Task18ve [
=f= NC-Task 1-Image
{1 Tables
e Axes
B8 PLC - Configuration
BR Cam - Configuration
1O - Configuration
=B /O Devices
-5 Device 1 (EtherCAT)

== Device 1-Image

= Device 1-Image-Info

[General [ EthivtaT| 0 [Froclss Data| Startus | CoE ~ Online | Online|
-

Operation Mode:

Advanced Settings |

&1 Inputs
§!. Outputs
InfoData MName Online Type Size =Add.. InfOut
Term 1 (EK1200 . 7 Status Word X 0x0002 (2) UINT 20 730 Input
» Drive 3 (HCFA X5E Servo Driver) At Deeiting Artnal ¥ Ol OOOOOO0 (M DINT An 750 Inmid

Step 4: Motion control axis parameters setting
1. Set the PLC task running cycle
(Task cycles for path planning, setting position and refreshing IO data, NC tasks are prioritized higher than TwinCAT PLCs)

NC-Configuration — NC-Task1 SAF — Task page — In the cycle ticks, set the appropriate period (not less than the servo
synchronization period).

B SYSTEM - Configuration
NC - Configuration

Task Retain | Online

S-[B1 NC-Task 1 SAF ane: HC-Task | SAF Part: 501
-lasi Auto star Options
== NC-Task 1-Tmage [7] Aute Priority Management [¥]1/0 at task begin
[ Tables Friority: 4 5 [ Dizable
o Axes Cyle ticks: 2 |5 2.000 ms I [ Create symbols

B8 PLC - Configuration
= 1/0 - Configuration
£ B 1/O Devices
&= Device 1 (EtherCAT)
== Device 1-Image
== Device 1-Image-Info
- §T Inputs
- §l Outputs

B N,

TlStart tick (nodule 0 [
[ Separate input update

Fre ticks: o

[ Warning by exceeding

Messaze box

Include external symbols

Extern zyne

Comment
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2. Set the NC Task SVB cycle
(Task cycle for the NC detection status, and fault handling, if not required, just use the default value)

NC-Configuration — NC-Task1 SVB — Task page — In the cycle ticks, set the appropriate period (10ms by default).

&= SYSTEM - Confi ti ‘™
Ea onfiguration | Task | online
S Mt K, Fert: 51l
hate star Options
[l huto Priority Management T/0 at task begin
: Prierity: & o [[IDizable
9--:3 Axes Cyele ticks: 10 [ 10.000  ms [ create swmbols
- Axis 1 [IStart tick (nodule @ |2 Tnelnde external symbols

-4, Axis 1E
i & o [ 5eparate input undate
=] Axis 1 Drive Pre ticks: [
T Axis 1_Ctrl Extern sync
%7 Inputs [ %arning by exceeding
- §. Outputs
- PLC - Configuration
=8 IO - Configuration Comment :

o

Meszaze box

4. Set the NC axis Enc encoder

NC-Configuration = NC-Task1 SAF — Axes — Axis1 — Axis1_Enc — Parameter page

) SYSTEM - Configuration “ | [Sonarad | Bo-Enced m Companzaticn | Onlina |
- Configuration
0 NC - Confgura 2 smpeazatisn | Galine|
=-[B) NC-Task 1 SAF Parameter Value Type. Unit
HC Taek 1 SVB Encoder Evaluation:
wfa NC-Task 1-Image
S Tables Invert Encoder Counting Direction FALSE ~ls
51 B Axes Scaling Factor 0.00046 F mm/INC
i fic L Position Bias 00 F mm
5 _# Axis 1Enc Modulo Factor (e.g. 360.0°) 360.0 3 =
=1 Aous 1.0nve
Aot 16 ' Tolerance Window for Medule Start 0o F mm
5§t Inputs Encoder Mask (maximum encoder value) OxFFFFFFFF o
& @ Outputs Encoder Sub Mask (absolute range maximum value) OxDDOFFFFF o
W Configurafion. Reference System “INCREMENTAL' =le
] Cam - Configuration —
1 1/0 - Configuration 4+ Limit Switches:
= B8 1/O Devices +  Filter:
& 5% Device 1 (EtherCAT) +  Homing:
A Doskon 330t 1Bl oter settings:
ofs Device 1-Image-Info
bise Encoder Mode “poS’ =le
5§l Outputs Position Correction FALSE -l
#-§ InfoData Filter Time Position Correction (P-T1) 00 F s

@[ Term 1 (EK1200)

Invert Encoder Counting Direction: Reverse the encoder counting direction, the default is False, if the motor is expected to
rotate positively while the position feedback value decreases, it needs to be set to True, and the motor polarity should also be

reversed.

Encoder Evaluation: Scaling Factor quantization factor, each position feedback encoder pulse corresponding to the dis-
tance: write an appropriate value (for no-load debugging, it is customary to set a circle of 60mm, so that the speed of Tmm /
s is equivalent to 1 turn/min). Because the motor's rated speed unit is rpm, debugging rpm for the speed unit is more intuitive,
the value of the HCFA 17bit motor is generally set to 60/10000 = 0.006 (P0.08 = 10000, such as P0.08 = 131072, then the value
should be 60/131072 = 0.000457763671875).

Position Bias: The deviation between the zero position of the servo axis and the zero position of the encoder. This value re-
mains unchanged after the mechanical installation is fixed. This value is only required if an absolute encoder is used.

Modular Factor: Modular length. Usually refers to the distance of one process cycle of Axis movement. It is not necessary
to set it for axes that are not positioned within a modular length. When debugging without load, it is common to use the mod-
ular length for the distance of one motor turn, e.g. 360mm.

Reference System: Reference point coordinate system, using default values.
Other Setting: Encoder Mod, select an appropriate encoder type.

Pos: The encoder is only used to calculate the position, and the host computer is only responsible for sending the position
instruction, which is used when the servo is running in cycle synchronous position mode (CSP, 6060H=8).

PosVelo: The encoder is only used to calculate position and velocity, the host device establishes the position loop and out-
puts the velocity instruction, which is used when the servo is running in the cycle synchronous velocity mode (CSV, 6060H=9).

The encoder is used to calculate position, velocity and acceleration and is used when the velocity ring is in TwinCAT NC.
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5. Set the NC axis Driver encoder
NC-Configuration = NC-Task1 SAF = Axes = Axis 1 — Axis 1_Driver — Parameter page:

Output Scaling: Invert Motor Polarity: Motor polarity is reversed. This value is true when the motor is given a positive speed
value and the motor rotates clockwise. It should be noted that the encoder direction should also be reversed (Invert Encoder
Counting Direction under NC Axis Encoder Settings).

6. Set the parameters related to Axis
NC-Configuration — NC-Task1 SAF — Axes — Axis 1 — Parameter page:
Velocities: Reference Velocity: When Scaling Factor=0.006 (i.e. P0.08=10000) or 0.000457763671875 (i.e. P0.08=131072),

the default value of 2200 cannot be used for the given speed, otherwise it is easy to alarm out of the range of values, and it is
recommended to change it to 3000.

Velocity: Maximum Velocity: When Scaling Factor=0.006 (i.e. P0.08=10000) or 0.000457763671875 (i.e. P0.08=131072), the
default value of 2200 cannot be used for the maximum speed, otherwise it is easy to alarm out of the range of values, and it is
recommended to change it to 3500.

General | Setlings| Parameter| Iynamies| Online | Funclions | Coupling| Compensation

Velocities:
Reference Velocity F

Maximum Velocity 3500.0 F mm/fs
Manual Velocity (Fast) 600.0 F mmy/s
Manual Velocity (Slow) 100.0 F mm/s

Dynamics: Acceleration/Deceleration/Jerk, set the appropriate value according to the usage requirements, especially the
jerk, a value that is too small may result in the acceleration value not being able to be increased.

Dynamics:
Acceleration 15000000.0 F mm/s2
Jerk 22500000000000000.0 F mm/s3

Limit switch: Soft limit setting, the default is no soft limit according to the requirement setting

Monitoring: Position deviation, it is not recommended to use, the servo already has an excessive position deviation setting
(P0.16), it is recommended to prohibit it, the function select FALSE.

Barameter | Dynamics | Online | Functions| Coupling| Conpensation|

,7 Parameter Value Type Unit
+ | Limit Switches:
Monitaring:
I Position Lag Monitaring FALSE =l I
Maximum Position Lag Value 5.0 F mm
Maximum Position Lag Filter Time 0.02 F s
Position Range Monitoring FALSE ha -] I
Position Range Window 5.0 F mm
I Target Position Monitoring FALSE ha §:} I
Target Position Window 2.0 F mm
Target Position Monitaring Time 0.02 F s
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Step 5: PLC programming program building

1. Open TwinCAT PLC and build a new project.

@ About TwinCAT...

2. Choose a PLC type.

Choose Target System Type | 2 |
% PCor O [<86) X [ARM) ak.
" BC via AMS Cerme]
" BC serial
" BCxxA0 or B via M5
" BCxxB0 or B via serial
3. Select a programming type, and for this example, select the ladder diagram (LD).
New POU | ®E |
Mame af the new POL: IM.&IN ] .
— Type of POLI — Language af the POL ——— Cancel g
" Program L _CBL
" Function Block & LD §
" Function " FBD >
k]
Return Type: " SFC =
O
|BOOL || CsT 4
" CFC S

4 . After building the project, the NC axis, PDO variables and PLC program need to be aligned before proceeding with PLC
programming.

4.1 Align PDO variable

Although the NC axis has been added when the project was built, and the NC axis has been automatically aligned with
some of the PDOs, there are still some PDO parameters that are not aligned, and if these parameters are to be used in the PLC
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program, the alignment setting must be made. The steps are as follows:

Enter the programming page and create the defined variables: as shown in the figure, the RPDO parameter suffix can only
be AT%I*:+variable length unit, and the TPDO defined variable suffix can only be AT%Q*:+variable length unit, and the variable
name can be named freely.

As shown in the figure, Er Code1 AT%I*:WORD and mode_operation1 AT%Q*BYTE represent Error Code 603Fh and Modes
of operation 6060h respectively.

0001 FPROGRAR bAIN
OODEM AR

Er_Codel AT *WORD;

rmode Deratn:nm AT o0 EI‘TTE

SHEEIR
ooy .-"f'xi-iIS DUT1 AT‘PE.G* F"LCTDNC MLESTRUCT

4.2 Establish the NC axis connection

In order to program the PLC, use the motion control library instruction. The NC axis connection must be made. the NC axis
connection type is NCTOPLC_AXLESTRUCT and PLCTONC_AXLESTRUCT. The specific forms are as follows:

Axis_INT AT%I*:NCTOPLC_AXLESTRUCT;
Axis_ OUT1 AT%Q*PLCTONC_AXLESTRUCT;

(Bolded red text is free to be named, as long as it meets the relevant naming character requirements)

D001 FROGEARM RAIMN
D002 AR

ooo3
ooo4 Err_ Cude'l AT%I*WDHD

5. Write a PLC project: the following is a simple enable, constant speed operation program.

(Note: The units of target position and target speed in programming are mm and mm/S respectively, not the commonly .
used number of pulses and rpm) o
Q
= 3
0007 x=1
)
" . [MovE n
— ——EM o
! mode_operationl =h
Q
gl
L gl
oooz =y
MC_FOWER, 8
Ma MC_Power [=a
—| |7Enab\e Statu: (o)
TRLE-Enahle_Positive Error— 5
TRUE—-Enable_Negative ErrorlD—

100.0+40verrice
Axis_INT1AxisRetln =
Axis_OUT1 —AxisPefQut &

0oo3
well

TRUE MC_Movet'elocity
— | EN
m1—Exacute Invelocity b2
w1—Welocity CommandAborted—
AlqAcceleration Errar—
A2—Deceleration Errarld—
—Jerk
—|Direction
Axis_INT—Axis &
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6. Once it's done, first save it, then compile it (Project->reBuild all), and generate the tpy file.

made_operation] AT>0%BYTE:
Aaig_INTATZMNCTOPLC_AXLESTRIUCT;
Axis_OUTT AT 0*PLCTONC_AXLESTRUCT:
WC_Powear MC_Powear,

<

g mode_operation]

nonz
MC_POWER
o WC_Power
—| |7Enab\e Statu
TRLE—Enable_Fositve Error—
TRUE—Enable_Negative ErrarlD—
100.0+Cwerride
Axis_INTAxisRefln =
Axis_OUT1qAxisRefOut =

oooz

vell

TRUE MC_Movevelocity
4 [ r

Implementation of PO FRINTF'

FOU indices: 478 (23%4)

Size of used data: 3240 of 1048576 bytes (0.31%)
Size of used retain data: 0 of 32768 bytes (0.00%) [
0 Error(s). 3Waming(s) |

o[ I I »

Step 6: Establishment of the link between the X5E parameters and the PLC defined variables

1. Add the tpy file of the PLC program in winCat SystemManager (right-click on PLC configuration->append PLC project...),
and make the linking of variables (linked to);

DFFd SR ¥R M1 | =
¥ SYSTEM - Configuration
+-§ NC - Configuration

= 1/0 - ¢ @ paste Ctrl+V

'ﬂ e B Paste with LinksAlt+Ctrl+V
=== Device L (EtherCAT]

== Device 1-Image

-=f= Device 1-Image-Info
: -8 Inputs

$! Outputs

-§ InfoData

5| Term 1 (EK1200)

f
L

N
L

-+

wll

2. Click on MAIN.Axis_IN1. In the “Linked to” box, select Axis 1_ToPlc . Outputs . Axis 1. Axis 1. Axes . NC-Task 1 SAF.
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E\! PLC - Configuration Fame: MATH. Axis_IH1
£-1E€ 20180807(1tai Ethercat) Type HCTOPLC_AXLESTRUCT

+ 20180807 (1tai Ethercat)-Image Group: Tnputs Size: 128.0

-2 Standard
ET] Address: 15 (@xF] User ID: 0
- @1 Inputs

| Hgpt MAIN.Axis_IN1 | I(ls 1_TeFle . Outputs . Axis 1 . hwis 1 . Axes . HC-Task 1

-l MAIN.Err_Codel Comment: Varishle of IECI131 project "20180807 (ltai Bthercat)”. lp

= §l Outputs

L MAIN.Axis_OUT1
Ql MAIN.mode_operationl
B8 Cam - Configuration

m

3. Similarly, the corresponding links are created for the other 3 parameters (Er Code1, mode_operation1, Axis_OUT1).
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Step 7: Program running

1. Enable the TwinCat SystemManager configuration in 3 steps, as shown in the figure, and finally enter Run mode.

File Edit Actions View Options Help
DEwEEE L DRR M| e R EE NG ER
& Gl SYSTEM - Configuration
& B NC - Configuration
& B PLC - Configuration 3’ _
BB Cam - Configuration 2 - v;."lf“mi:‘;;t;z;ﬁ-?q-r
= /O - Configuration
- B@ /O Devices TwinCAT Pl 0 Sereer
5 58 Device 1 (EtherCAT) v2.11 [Build 2108)
f= Device 1-Image
<f= Device 1-Image-Info
- Inputs
- §l Outputs
w-§ InfoData
@[ Term 1 (EK1200)

1 cet) |[Fle Suttings Target)|

Coppright BECIODIY ©

2. Choose the download path in TwinCat PLC: online->select run time-system

Choose Run-Time System | R

-4 —Locak- [169.254.10010.1.1) 0K,
-8 <Default> (255 255 255 255 255 255 A
=% C¢-31DF14  (5.49.223201.1) Cancel

M€ Run-Time 1 (Port 801

Yersion Info...

t

3. In TwinCat PLC, click on on-line ->Login and Run.

.
8 TwinCAT PLC Control - 001 pro” - Pt (PRG-LDJ ey .. o ) m
BE fle Edit Project Insert Elas Window Jelp [-[=x] X
BE DeEE & o lele| BlE@s|@ 5] o
= T - 3
[=] — (]
MAIN [PRG) P _(S
Run s
H = 8
Reset
Reset Al S,
Toggle Breakpoint o QO
Breakpoint Dialog o
Step over F10 ki o]
Step in re =
Single Cycle Curl+F5 8
Write Values cul+F7 =+
Force Values 24 o
Release Force Shift+F7 5
Write/Force-Dialog Cerl+shift+FT

Show Call Stack.
Display Flow Control Ctrl+F11

Simulation Mode
Communication Parameters..
Sourcecode download
Choose Run-Time System
Create Bootproject

Create Bootproject (offline)

Delete Bootproject

" [E] POUSJ™E Data ypes] [ vieuslizal R
5 ata types| [62] Yisualzations] §2o Resources) g .
[Griine commands. aigel IR [oNUNE: [ [EI [BF FORCE [0V [READ
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1. Click on Online->create bootproject if it is necessary to be able to run the written PLC program after the CX has been

powered off.

2. In order to be able to upload the program, click on Online->sourcecode download

Note: If Beckoff PLC needs to use operation control library instruction, the motion control library should be added. If TwinCAT do
not have motion control library TCMC.LIB, add it manually. LIB, then you need to add it manually. The steps are as follows:

Twincat PLC Control page — Resources page — Double click on “Library Manager” — Right-click in the page box that
pops up to click ‘Additional Library”.

[} File Edit Project Insert Extras Online Window Help

e R e N e N el

TcBaselib 14.5.0911:14:08 + FUMNCTION F_Ge
$2 Resources TcSystermlib 27.2.12 14:08:36 VAR _NPUT
B4 Global Wariables TcBasehath.lib 2jjiaiaiainiig le

. Global_‘ariables Tciwath.lib 4| 41earn .Iw
TwinCAT_Configuration [vAR_COMFIG) Tkl lib 10.10.08 E
@ v risble_Configuration [VAR_CONFIG) TeMC.lib 18.1.10 08537 pelete Del [PlENY
-3 library STAMDARD.LIB 5.6.98 11:03:02: global wariables Properties ... Alt+Enter m.f
(3 brary TeMCib 18.1.10 08:53:12: global variables . i
- (21 library TeNClib 10.10.08 16:55:34: global variables 3 POUs " et
T W = ik 4-02- 36 global 2 ariahle B3 TeMath AR
-3 UNSUPPORTED END VAR
FLOOR [FUN) *“Versian histary

FRAC [FUN] Dste I dweie
LMOD [FUN]

- |3l PLC Configuration
3 5 ampling Trace

MODABS [FLUN]
MODTURNS [FUN)

B T ask configuration
Q Watch- and Recipe Manager
'}? wiorkspace

1 ) PO Usl ®8 Data t_l,lpesl Visualizati... ] . Global Ya... I

Loading library 'CATwinCATVPLC\LIBAT cBasebdath lib'
Loading librar: 'CYTwinCATVPLCLIEAT chdath lik!

Loading librar: 'CATwinCATVPLCWLIBAT cMC ik
PDUSI.I: Data typesIVisuaIizatio | % Resources 4 1 |
l
B 177 = g
‘ EHEE®: [ ) Lib s «®BerBEr .g
=% ’ BHER - | 2
|| TeMBus.lib 2012/10/31 9:3: Qh
__| TeMClib 2010/1/18 8:53 %
L TeMmC2lib 2012/8/23 10:0: T
|| TeMc2Drive.lib 2010/1/19 10:3« - o
‘ m [} 9_’,_
i WHEFRM:  |Toc 157 ©) I g

PN [TwinCAT PLC Contrel Library (x.1ib) v | el I

Library directory: [CATwinCAT\PLCALIBY |
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The result of successful loading is shown below:

TcBasellib 145.0911:14:08
TcSystermn lib 27.2.12 14:08:36
TcBaseMath lib 27.7.0411:07:56
TcMath.lib 23.9.04 14:15:30
TcNClib 10.10.08 16:55:34
TcMCllib 18.1.10 08:53:12

[=]Pous

E-(] Additional Motion Blocks
B3] Additional Utilty Blocks
-1 Intemal
B Version
@ MC_abortTrigger (FB)
-[E] MC_Gealn (FE)
MC_GearDut (FB]
-[E] MC_Home (FB)
[ MC_MoveAbsolute (FB)
] MC_MoveRelative (FB)
E] MC_MoveSuperlmposed (FB)
MC_MoveVelocity (FB)
MC_Power (FB)
MC_ReadéctualPosition (FB)
~[E] MC_ReadhxisEror (FB)
MC_ReadBoolParameter (FB)
MC_ReadParameter (FB)
MC_ReadStatus (FB)
-[E] MC_Reset (FB)
| ~[E] MC_Stop (FB)

) POUS|™ Data ypes] ) Visualizaii.. | @ Global Va.,

In the same way, if the electronic camming is required, install the Supplement: TwinCAT\ Supplement\ TwinCAT_NC_Cam-
ming, and also load the operation control library: TcNcCamming lib.
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8.2 Connection between X5EB and Omron PLC

This is an example of connecting and using the X5 series bus servo drive with the OMRON NJ501-1300 in the cyclic syn-

chronous position mode.

€ Preparation
Servo drive:

1. Servo drive control mode P0.01 = 7 (EtherCAT mode). If more than one servo drive is running, the network cables should
be plugged in strictly in the order of "top in, bottom out", and set the node ID (set in P09.18).

OMRON PLC:

1. Download and install OMRON PLC computer control software Sysmac studio (version: VV1.30)

Note: XML is updated irregularly, please download the latest version from the official website of HCFA if needed, and con-

tact HCFA for technical consultation.

€ Connection and operation process
Step 1: PLC connection (USB connection and network connection)

¢ USB connection

B sysmac studio o |[@][=

e
R
# FmEIEN) 4
fam FIFFTA2(0)

& SAD-- M
BRI LR,

® Use-FmEEE
@ Ethemet-HubiSiE

) egEE
=2 ¥l v R

W iSRS
W ETISHISSE.
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@ Network connection (EtherNet interface)
Set the computer IP address to the same network segment as the PLC:

Computer — Local connection — Property —> Internet protocol version 4 (TCP/Ipv4) property — Use the following IP ad-
dress as shown below:

Internet BMY AR 4 (TCP/IPv4) EtE &Iéjx

e A

) BEfRig 1P Mk o)
~ THH? BTN
(I): 192 165 .250 . 10

I¢ it
FhfER an: 755 255 . 0 . 0O
EhilRE I

BEhRE IF: ARSSsttt &)
© fERATEA 105 ARSI E:
Bik 1rs fREEE )

A Irs AREEE )

CIBEHREEE 0

[ ®e | 3mE |

Step 2: XML configuration file adding

Click "New Project" — "Select Device" (type, device, version) — "Built".

8 Sy e o . . I

B
fw A TE©O)

=

4 mERREQ
(e

W, IR
L)

=L
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Steps for adding an XML file: @ Click on "EtherCAT" — @ Select "Master Device" and right-click = ® Click on "Show ESI"
- @ Install (file) > ® Select the XML file = @ Open it:

FEETHE - new.Controller.0 - Sysmag Studio (32bit) L 3 Sy
ZHF) wEE BV BAD IEP) EERO) @S IAM #Z0w) ®mH)
& @@ 1 “ [— 1 1

SUEASE

new_Controller 0 v

i
[0 Terminal Coupler
i [ Servo Drives
RS [ Frequency Inverter
AgEHE = Digital 10
PDOBEIEEH % = analog 10
prense e

3 34
BESHErLE SRR v
i BRI &
= - st : NXCECCIO1 EtnerCAT coue
RALE I:I NX-ECC202 Rev:1 2
SANEEREAENFARE(O) NAECC03 el &
BEER u RB8D-1SANO2H-ECT Rev:l
BETEEER.
[ oo Rt
LI ThEE
L I - u RBBD-1SANOBH-ECT Rov:

— SEx RBAD-1SANI0F-ECT Rev:1
BB

| [ s TRt

[ RESD-1SANISF-ECT Rev

HE : NX-ECC201
Ly | 7&ER : NX-ECC201 E

EEEE(E)
WHENSITH 5 MRON
SHFTERASE/0NE ZUI:: EtherCAT Coupl
SRS,
SEEBHIPDOHERE

BEmR

2021/7/28 15:04
2021/7/28 15:04
| HCFA X48 Servo Driver2.1.27.xml
=% HCFA_X68 Servo_Driver2.1.20.xml

COGOEEE

02

a
o
o
o
o
o
o

- e —

C
Omion ZW-CEL: PHFE(N): HCFA_XSE _Servo_Driver2.1.27.ml ~ | XML files(*xml) |
HCFA_XGB_Serve_Driver2 e [I
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Step 3: Controller connection and EtherCAT-related parameters setting

- Connect to the controller: MClick on "Controller" — @Select "Communication Settings" — @ Select "Ethernet-Hub
Connection" — @ Specify the remote IP address as "192.168.250.1" = ®Ethernet communication test = & Display "Test
Successfully" = @ Click on "OK".

|Bl $7ETE - new Controller 0=

Cxen_mm@ @Ev a0 100 o leus 120 s0w @6
[} P

MCIEET(U)

CNCRFRE=RT)

RE2E(E)

v AR
i Pitbht.
:
5 Wl Ethemet@{EMGL 5
T

+ Add Slave: MSearch for "hcfa" — @Select "HCFA X5" and double-click = @Display the added slave.

SWECEE

new_Controller 0 v

=
! HCFA X5E Servo Driver Revi0x0000.

[ Frequency Inverter
= Digital 10
= Analog 10
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-+ Add motion control axis (PLC should be offline)

Main menu "Controller (C)" — Offline = Expand "Motion Control Settings" — Axis setting — Add "Motion Control Axis".

Lt

SIS RERE

AREESNSHENE
RSO

I8
FOSERSE

BRER
RETREER

- Set the motion control axis parameters
@ Add servo axis: In the axis basic setting page, the axis type is set as servo axis, and the "Output Device 1" is configured

as X5 servo drive, as shown in the following figure.

SMENSE

new_Contraller 0 +

@ Configure appropriate PDO parameters
A. Enable DC synchronization and select the appropriate PDO mapping parameter set:

EtherCAT — Node address/Network setting page — Slave E00T — Distributed Clock is effective, select "Enable (DC-Syn-
chron)" — Edit the PDO mapping setting and select the appropriate Rx/Tx PDO parameters.

Note: Omron recommends using the fifth group of PDO fixed group mapping, other groups of PDO can be added and deleted.
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(RO WE6 REV EAD LEE) SAHO_@NS IAD EOW R
N a | mR s A

O Frequency Inverter
= Digital 10

pooBSs
R

| 16(i) | UINT ] Erro
il VN &k Status Word
i FEE = Pasition actual value
15t RuPdo mapping TR 0x6077:00 Torque actual value.
2nd RxPdo mapping 147 0x6061:00 S B ———
3rd RuPdo mapping IS 0x60F4:00 Following error actual value
Ath RePdo mapping  EJ4E 0x6089:00 Touch Probe Status
0x608A:00 Touch Probet Poz1 Pos Value ]
0x508C:00 Touch Probe? Pos] Pos Value [P/, ‘
AT i 0x606€:00 ity actual value
;.ST:: it ;7‘[?; 0s60FD:00 32[f] UDINT s
il

(@] e
ﬂ RBED-1SANOZH-ECT Rev1

(Mo

(] s
ﬂ RB8D-1SAN10F-ECT Revil
EI REBD-1SANICH-ECT Rev]

[T FEED-1SANISF-ECT Rev

B. Map the motion control axis PDO parameters
The servo drive must be manually configured with the PDO parameters.

Double click on MC_Axis000 (0) to enter the axis basic setting page — Click on detailed setting — Configure the output
(controller to device), input (controller to device), and digital input related parameters respectively, as demonstrated below.

HCFA X5E Servo Diver(EO0T) v

WEOAE

T EHEEERGE)

*

3. Target positiom
5. Target velocity
7. Target torque
9. Max profile Velocity
11. Modes of operation
5. Positive torgue limit value
16. Negative torque limit value
21. Touch probe function

3521 HCFA ¥5E Servo Driver(E(C
a1 HCFA X5E Servo Driver(EC
3521 HCFA X5E Servo Driver(EC
351 HCFA X5E Servo Driver(EC
T55=:1 HCFA X5E Servo Driver(E(
3521 HCFA X5E Serve Driver(E(
T35%:1 HCFA X5E Servo Driver(EC
3551 HCFA X5E Servo Driver(E(

44, Software Switch of Encoder’s Inpul [ < 358>

B\ (EEEREEREE)
Statusword
Paosition actual value
Velocity actual value
Torque actual value
. Modes of operation display
probe status

Status of Encoder's Input Slave
. Reference Position for csp

28. Positive limit switch
29, Negative limit switch
30. Immediate Stop Input
32. Encoder Phase Z Detection
Home switch
cternal Latch Input 1
38. External Latch Input 2

1 HCFA X5E Servo Driver(E(
1 HCFA ¥5E Servo Driver(E(
1 HCFA X5E Servo Driver(E(
1 HCFA X5E Servo Driver(EC
T35%:1 HCFA X5E Servo Driver(EC
T252:1 HCFA X5E Servo Driver(EC
351 HCFA X5E Servo Driver(E(
<FS5e>
<S>
EE =
<ol

351 HCFA X5E Servo Driver(EC
F3521 HCFA X5E Servo Driver(EC

1 HCFA X5E Servo Driver(E(
1 HCFA X5E Servo Driver(EC
<R >

4| 4| 4| 4|« 4 4 4«4« 4| 4| 4] 4|4 4 4 4|«

4 4| 4 4« 4 4

607Ah-00.0(5th RxPdo
60FFh-00.0(5th RxPdo
6071h-00.0{5th RxPdo
B607Fh-00.0{5th RxPdo
6060h-00.0{5th RaPdo
60EOh-00.0(5th RxPdo
60ELh-00.0(5th RxPdo
60B8h-00.0{5th RxPdo

4444 4 444

6041h-00.0{5th TxPdo
6064h-00.0({5th T«Pdo
606Ch-00.0(5th T:Pdo
607Th-00.0({5th T«Pdo
6061h-00.0(5th TxPdo
60B9h-00.0(5th TxPdo
60BAh-00.0{5th TxPdo

&

60FDh-00.1{5th TxPdo +
BOFDh-D0.0{5th TxPdo =

ES2
60FDh-00.2(5th TxPdo +
60FDh-00.11{5th TxPd( +

i)
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(Note: Unassigned parameters can be reconfigured according to the usage requirements. If access to the limit switch is not required,
any 60FDh_0.3~60FDh_0.9 can be used instead of 60FDh_00.1 and 60FDh_00.0)
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+ Unit conversion setting

MC_Axis000 (0) page — Unit conversion setting page — Set the appropriate parameters as shown below:
Motor working stroke per cycle: HCFA generally uses a 17bit resolution encoder at present, which should be set to 131072.

Motor working instruction per cycle: Set according to requirements, if P09.13=1105, then use P00.08 (default 10000) for
the gear ratio, which means 10000 PLC pulse instruction corresponds to one revolution of the motor in 131072 encoder unit,
when the instruction is constant at 500000, it corresponds to a motor speed of 3000rpm.

omx 0= @

A — TS SO BT i/
Bl BT SESE] Bcih/rev

S5 BFREEN k‘cl‘. P
BT [pulse] = : e

Eﬂ.tﬂ,ﬁﬁﬂ EERIREA o el

+ Operation setting

The maximum acceleration and deceleration are set according to actual applications, the maximum acceleration and de-
celeration are set to 0 for maximum acceleration and deceleration, and the torque is set to 0 for no alarm. If there is no special
requirement, the default value can be used.

¥ /MR AR
BAEE 400000000 /8 EE=sE I

O Eﬁ.ﬁﬁﬁﬂmmngbﬁ'm
BEEEEE REEEIE W

Agiii]
EEe=E I - serEzsE I
v =il

ENFEE 10 iz SEfES ESIE [ ms
SefpiE A IR S 2 1] m= el 10 gl

+ Limit setting

Parameters can be set according to actual applications.

Note: The limit will not take effect until the homing is completed.

&

v BRERGA
BHRRA FER e

IESHRRE 2147483647 faqd
AgHRR -2147483648 4]

v UEwE
USiREEHE B
EREESE B
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Homing setting
Although this homing is an OMRON customized homing and has nothing to do with the homing method of the servo drive,
the parameters (positive and negative limits and origin switches) should be set by the servo when using it. External signals
can be directly connected to the servo drive and it is unnecessary to access the PLC. However, Omron PLC homing parameters
must be set as shown in the following figure. After setting the parameters such as homing speed and origin deviation, use MC_
home in PLC programming to start homing.

Note: The origin near signal of OMRON is the origin switch signal of the servo drive.

Ev=a Y

28. Positive limit switch Tl HCFA X5EServo Onver(El | 60FDh-00.1(5th TxPde "»
29. Negative limit switch =1 HCFA X5EServo Driver(E( v '00FDh-00.0{5th TxPdo v
30. Immediate Stop Input <FaEs- 0 v =

32. Encoder Phase Z Detection <FHm> v |[=

33. Home switch mm

37. External Latch Input 1

38. Bxternal Latch Input 2

v SRR
E=aERAE iR SR v
EmNES [ERiEEEN |
ERERFEA R (IR v RSN FHSFER [RE/AEFIE v
EmAEs R 1TEAE || RRGAEAEHSEED EEAENEIE Y

EosiRES
SRR
IEFREARAN
TRFREAEN

MR EShaETTE

MR ESONFT#

MR ESIEA RIS

T

IE a1

SHEREEN
IEFRAASN
paliniiv TN

MESEEESUSETE

MRSEEAESONTTE

uoneojdde jo sajdwex3 .

¥ HE /AR
EuEEERE 10000 fanrs [FruEEHE iR 1000 Fienlis
R NERE () Bicr/s~2 [R Rl [ Bidysn2
EEREhTERE () Bicd/s~3
vHE
R B E=kzz I
ExmEEFERE 100 I8
RN [] B IR BKilYs
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Step 4: Synchronization cycle time setting

(It is recommended not to be lower than 1ms, the cycle time > servo from the number of stations X 0.1ms )

Double-click "Task Setting" to enter the Task Setting page — Select an appropriate cycle time, there are four options: 500
microseconds, 1 millisecond (default), 2 milliseconds, and 4 milliseconds.

Lo | EEEf | BEARGEN | PERGEN |[EEEEEuEe| SR E
=

W GRS TR = v v [

Step 5: PLC program writing (take LD as an example)

Programming — POUs — Program — Program0 — Double-click Section0 (if this part is not displayed, insert LD in Pro-
gram0) to enter the programming page.

Note: To ensure the effective operation of the motor, the program should contain at least the enable instruction (MC_Power), the
motion instruction (e.g., constant velocity rotation instruction MC_MoveVelcity, absolute position instruction MC_MoveAbsolute,
relative position instruction MC_MoveRelation. The specific application of each instruction can be used by pressing F1 for help.

==
powerD

MC_Power
MC_Axis000— Axis ——— Axi

S = MC_AxisD00

| Enable Stat

_1,
f
Hi

Busy

t
1

Error

f
Hi

ErroriD[— &4

vel
MC_MoveVelocity
MC_Axis000—{ Axis ——

Axis = MC_Axis000

1 | Execute InVelocity

iy

i

v— Velocity Busy—

iy

T T T T
A

i

0— Acceleration Active—

o

iy

al—{ Deceleration CommandAborted—

o FE ek Errorf— %A
d0—|Direction EmorlD|— &A=

&\ F==— Continuous

&)\ F5—BufferMode
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Step 6: Project compilation (offline)

Main menu, Project (P) = Recompile controller (R)

IESIRENIERF(S) Shift+F7
FETEIEE(B) F&

8 TE
Error— SiA S
EoriD|— SAFE
torl
MC_SetTorquelimit
i AxisDO0— Axis Axis|—Axis000
m
H bk Enabled|
enl—PositiveEnable Busy[—&AFE
&1—{PositiveValue Error|— &iA &5
en1— NegativeEnable EmorlD |- SiA S5
el—NegativeValue
2 movel
MC_synchiovevelocty
Axis000— Axis Axis000
m2
[}

Step 7: Download project to PLC

Main menu, Controller (C) — Online — Transferring (A) = Transfer to the controller (T)

ctrl + W

Ctrl+Shift+w

Ol B

HERM,

IR
RE/EE(S)
SERIRIER(F)
MCEIET(U)
MCESIIEER(T)...
CNCRRERRT)
SDAE-E(D)...
TRl HR(K)...
FHGAIEIRIRC)...
EFCPUSITTERR(P)...
E2IEE)

¥ i POUs
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Step 8: If there is an error report, sysmac Studio will show a red alarm dot in the lower right corner.

Some of the alarms can be cleared by the built-in function of the software: Main menu, Tool (T) — Troubleshooting (T) —
Click "Reset all" in the pop-up window.

2=k
new_Cantroller 0 v
[ Terminal Coupler

[ Servo Drives
[ Frequency Inverter

001
(CFA X5E Servo Driver Rev:0x0000.

W S

| NX-ECCI0). EtherCAT coup

NEEEEEaE
PDO e e

u RBBD-1SANOZH-ECT Rev:
[] RBBD-1SANOAH-ECT Rev:l
RBBD-1SANOBH-ECT Rev:
BEER L
BEER
P& : NX-ECC20

Ex:12
4

> I x SRS

=5 B SRR | SRS
LELTEE | )| S 0| MBS | 0x742F0000|

FHH R RIEtherCATIIRE
[EE]
WS EERRHPAIEtherCATIS BERENXEETTIS

Step 9: Data monitoring

The PDO parameters related to the servo slave can be monitored in "Configuration and setting" - "I/O mapping".

5th RxPde mapping_Contrel Word_6040 00
5th RxPdo mapping_Target position_607A_00
5th RuPdo mapping_Target velocity_60FF_00
5th RxPdo mapping_Target torque 6071 00
Sth RxPdo mapping_Modes of operation_6060_00
5th RuPde mapping_Touch Probe Function_60B8 00
5th RxPdo mapping_Positive torque limit 60E0_00
5th RxPde mapping_Negative terque limit_60EL_00

Pdo mapping Max profile velocity 607F 00

xPdo mapping_Error Code_603
5th TxPdo mapping_Status Word 6041 00
5th TxPdo mapping_Position actual value 6064 00
5th TxPdo mapping_Torque actual value_6077_00
5th TxPdo mapping Modes of operation display_ 6061 00
Sth TxPdo mapping_Following error actual valu_60F4.00
5th TxPdo mapping_Touch Probe Status_ 60B9_00
5th TxPdo mapping Touch Probel Pos1 Pos Value 60BA 00
5th TxPdo mapping_Touch Probe2 Posl Pos Value_60BC_00
5th TxPdo mapping_Velocity actual value 606C_00
5th TxPdo mapping_Digital inputs_60FD_00 6201450
v & CPUAREIE

» T
> I EIEERIEE
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The DI, DO, and various statuses of the servo slave can be monitored in the Main menu — Controller = "MC monitoring
table".

N

new_Controller 0

AxEnable

AxType

NodeAddress
W Status

Ready

Disabled

Standstill
Discrete
Continuous
i Synchronized
i SEEnE Homing

Stopping
v ErrorStop

L=l == == = = = =)

» ] POUs Coordinated

¥ Details
Idle
InPosWaiting
Homed
InHome
VelLimit

wDir
Posi
Nega

w Dr/Status
ServoOn
Ready
MainPower
P OT
N_OT
HomeSw

L=Rn= ==

Ll =]

Step 10: Project export

When using the edited OMRON PLC project on other computers, it is necessary to export the project (note that "Save as"
can't realize the export).

Method: Programming page — File (F) — Export (E), and select the file name, save type, and save location, then select
"Save".
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8.3 Connection between X5EB and Inovance PLC

This is an example of connecting and using three X5EB servo drives with the Inovance PLC AM400 in the cyclic synchro-
nous mode.

@ Preparation

Servo drive:

1. Servo drive control mode P0.01 = 7 (EtherCAT mode). If more than one servo drive is running, the network cables should
be plugged in strictly in the order of "top in, bottom out",

Inovance PLC :
1. Download and install the Inovance software AM400 (version: InoProShopV1.1.0).

2. Add X5_EtherCAT XML file: InoProShop software initial page — Tool — Device library = Installation

¢ InoProShop(V1.1.0) [ESS R85
wH @E WE IE WF G4 & I8 &0 am
Al 4 0 DEEE.

51 #RTE-
= fTHIE-
@ MPLCRHTHTHE...

TnoProShop(V1.1.0) &=
O WME IE @3 B Lt IR ED %

1@ [

3 8 x| Bl &#a x

s = I

fiz®(L): | System Repository
(C:\ProgramD ata\InoProShop Repository\V1.1.0\Devices)

REATREEE (1)

k=3
(@ H6 double drive unit V 1,0.0.x {non-MDP)_SoftMtion SFET R BAGE EBESE
(@ He drive unit v 1.0.0_SoftMotion
(@ He drive unit v 1.0.0_SoftMation
(@ H6 drive unit V 1.0.0_SoftMotion
(@ Heraxae
’
T sEwms
@70.“ ) XMLSTE ~ [ 6 || s amaize
| FEsE =~ B
L en b 3 sEs
b oh = HCFA_Servo_Driveraxmi 2018/6/19 1840
Ji X3T etheat
ki ASB etheat REEH
J. EcatConformanceTest V2.1.0
J: LAN9252-EVB-SP1-HBI
POU S i | ). X3E EtherCATRISEH
I nRERSRY | B AR - of i, 0 it
L BOS2NIS0LCPULRIAT
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€ Connection and operation process
Step 1: PLC connection (Inovance AM400 PLC)

1. Set the computer IP address to the same network segment as the PLC:

Computer — Local connection — Property —> Internet protocol version 4 (TCP/Ipv4) property — Use the following IP ad-
dress, as shown below (for 192.168.1.X (X is 1~255 non-88 values), and Inovance CPU factory default address is 192.168.1.88):

Internet HHIMEZ 4 (TCP/IPvE) BiE =

IS SRR 6 3

D BEEE IF Mt o)
@ AT EEY IF Mt E):

IF T 192 165 . 1 .1i00
FreAfER (01 255 P55 255 . O
AR )

BENRS DHs ARsS<SHThE (8
@ AT mEY Hs ARt ).
Bi% 0s fRSE )

HH s BREEE )

I BHIRIERE )

| wE [ EA |

2. Build a new project

1. Build a new standard project and select the ladder logic diagram (other PLC programming languages can also be se-
lected).

mETE | &8 |
FEBRFEHTETIE - FRSHEE TRANEE TS :

T

- AFIE RS M TIEE . .
-FEFEPLC_PRG, RANITISEATES m
-8 {15, 2002 HBE— LI FPLC_PRE o

- S| A S AR ERIR R AR - _g
3
S,

(O [AM4U 1-CPU1808TP (Inovance Control Technology) v] S
T

PLC_PRGTE(R): |44iB$8EI(D) - 5
g’.

5

| #E | | B
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3.Connect PLC

Double click on Device (AM401-CPU1608TP) — Communication setting — Scan for the Internet — Select "*AM401-
CPU1608TN[000.E058]"— Select “Confirm”.

% Y3ERELR (DIIAMADD ) project” - TnoProShop(V1.1.0) =
I e OME IR WF aF At IR 'ED %
- = A=) (=N Rl ] X
BE < I i3 (7] pevice x
= ) XERELE (M) - R
=" vevee i ouseem) ] II EREE I i
©. Device Diagnosis [
=B Network Configuration —
& LocalBus Config E S EEEE =]
- 8lnc SRR
=€ application RH I - = [ ERs
i E=ms Pcia® (] AM401-CPU1608TN [0000.E058] [H401-CPUIG0STN
[ pLc_pra (rrS) %
- emmE PLCE loooo.£058
= MainTask
8 ric pre Ao B
"2 softiotion General Axis Pool = 5102 3
[l  HIGH_SPEED 10 (High Speed 10 Moduic) = S
RYRE 14102
AEFER:
4]
HR Inovance-ARM-
¥ L4
fHmE e
) HigD.
Wi 10F4 0004
8 =

Step 2: EtherCAT master adding

Double-click on Network Configuration = check the option "EtherCAT master".

e ~ ® %|[ T pewee )3 Network Configuration x |#_Hardare Configwaton - |[RaEEsE B
© L) XERETE (CHAMA0) = =5 (Eak §Be D) ©ns | @S s [ SAGDTE @ SAECTHE |@ Bk Q@ 80 - % iiﬂn

=1 Device (aM401-CPU1608TP)

evice Diagnosis

2| 5.V ethercaty
B Inovance
il 156200 ECAT v25.7
[l 15820N_ECAT_v0.20
[l 1SB10ME VO 10

il AMeo0-RTUECT

il Ameo0_ethercaT slave
Bzarm

0o
[ Modbus i [|Modbus ik

$} EtherCAT Config
$4 LocalBus Config
= Birc
= €} Application
il
PLC_PRG (PRG)
- asEE
= & ManTask
) ETHERCAT EtherCAT Task
@] pic_pre
“a SoftMotion General Axis Pool
. HIGH_SPEED IO (High Speed 10 Module)
[ ETHERCAT (EthercAT Master)

[ ModbusTCP M

mn

EtherCAT T3

Step 3: Servo slave adding

Method 1: Add automatically

Right-click on "ETHERCAT(EtherCAT Master)" — Scan for devices — Scan for servos and click on "Copy all devices to proj-

L]
ect m
x
Q
I - S 3
i RE WME TR RE o Rl IR B0 &M S
BEE&E o fBRBX ALIB - X o
(72}
s s ) | Deviee "3 Network Configuration X [#g Hardware Configuration o]
= ) KERHIE OCMAN0! e | B8 (BN B hE 60 | SAEDSTIE (4 BAGSDI [F BAECTIH |@ ik Q& 80 - % —h
= i) Device (AM401-CPU1505TF) Y [))
© pevice Diagnosis |={: 28 ©
=% Network Configuration FE 'Q
EE&\ErCATCnnﬁg T e g
J LocalBus Contfig E: ]
=&l rc - g
g B 5
S T g
i) pLc_pRG (RG) | RS
- @ aamE WIS ..
=2 MainTask ERIBTORLS]
& ETHERC JCSVE N PkET.
H e rre  QHETICSY.
‘& SoftMotion General Axis E
HIGH_SPEED IO (High o R
W] | ETHERCAT (EthercaT M  lalal .
ETHERCAT (EtherCAT Master)
Drou s wE . m
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=i ==

RS

BEE BEEE SiEm
-~ HCFA_XSE_Serwo_Driwver HCF& X5E 3

- HCFA_¥SE_Serwo_Driver  HWCFA ¥SE 3
-~ HCFA_¥SE_Serwo_Driwer HCF& XSE 2

SEMEE | [ SFHREES

s ERlERETELIES | il ]

Method 2: Add manually

Double-click Network Configuration = Network device List = EtherCAT interface — Third-party vendor — HCFA Co,,Ltd

— Drag the HCFA X5 icon under the bus.

X WE WME IR WE ug A IA B0 M

Hed & @R S0
B = & X | vewe 3 Wetwork Configuration x ¥ rardnare Configuraton @ HcrAsEServopriver | ARSI - ox
=) SEREIE OCAMa00) > @ fmeaks OB DR ©sE | SAEDSTE [ SAGSDTE W SAECTX#E |@ Bk @ @b 80 % A

= (@ Device (AM401-CPU1508TP) b

©_pevice Diagnosis
= $€ Network Configuration
¥F EderCAT Contg

5 LocaiBus Config
=& mc
= 3 Application
i =zEs
[ pLc_prG (RG) 35 - Smart Software Sol
- & frmmn -2 Beckhoff Automaton G

8- Antriebstechnik ¢
= & MainTask -7 Jenaer An "

_HCFA_ _HCFA_ -2 ifin electronic
5] ETHERCAT EtherCAT Task ™ XSE_Ser = XSE_Ser
&) pic_pre -] vo_Driver vo_Driver

'3 SoftMation General Axis Pool
H  r11_5PEED 10 (righ Speed 10 Modkie)
= (W] ETHERCAT (EtherCAT Master)

-2 Omron Corporaton
Copley Controls Corp.
- CM2 Sister Bettronici
ki 2
_HCFA JSE_Servo_Driver (HCFA)SE) @[ STOEBER Antriebstechn
(@ _rcFa_xse_servo_Driver_1 (HCFA XSE) (-7 Backhoff Automaton G
(@ _HcFa xsE_Servo_Driver_2 (HCFA XSE)

- Panasonic Corporation,
- Zhejang Hechuan Tech

il Heraxse

Step 3: Motion control axis adding

.
Select a servo drive = Right-click and select "Add SoftMotion CiA402 Axis". o
Q
[ — 3
= (@) Device (AM401.CPU1608TP) ‘ Refactoring ! Huht FiohaY J— 35
@ Device Diagrosis it Autolne HiilE 0 : FERE TR EtherCAT. >
=¥ ::wwkmnﬁgmm ‘ e EtherCAT Jitilt 1001 H g g
4k EtherCAT Config E:l FHITHE.. N
| gu?:c LocalBus Confg | A AT >
S € Asoiication ﬂm—l g
prey—— ‘Add SoftMation CIA402 Axis =3
@ PLC_PRG (PRG) Add SoftMotionLight CIA402 Axis 8
- @ irEmE 5 R 2
= § MainTask IRiERIS. .. 3
& evencate  imeiionssd =
) e pre MCSVE AR,
3 Softhotion General Axis Pool Srmsiss.
B 16+ spEED 10 (rich Spe iy
= [B] ETHERCAT (EtherCAT Master
T o] AERE ,
m TR (HCFAS2)

(@ _HcFA_x5=_Servo_Driver_2 (HCFA XSE)

[ i f

Yeou e g
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Similarly, add the motion control axes for the other two servo slaves, and the effect after adding them is as follows:

¥} EtherCAT Config
E} LocalBus Config
=80 pLC
= ﬁ Application
i) s
] pLC_PRE (PRE)
- aams
=38 MainTask
&8 ETHERCAT EtherCAT Task
& PLC_PRG
"2 SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed 10 Module)
= (W] ETHERCAT (EtherCAT Master)
= Eﬂ _HCFA_X5E_Servo_Driver (HCFA X5E)
w Axis {Axis)
= _HCFA_¥5E_Servo_Driver_1 {HCFA X5E)
BP Axs_1 (Axds)
= _HCFA_XSE_Servo_Driver_2 {HCFA X5E)
BP Axs_2 (Axds)

Step 4: Relevant parameters setting

1. Set the synchronization unit cycle: ETHERCAT (EtherCAT Master) — General — Distributed clock, set the appropriate cy-
cle time (the default is 4ms, the lowest value is Tms, it is recommended to check: Options = Automatic restart servo).

AN R L LT .
= (1] Devics (AM40L-CPL160STR) i I B EIEET S EthercAT —
@ Device Dizgnoss
ETEE C ;
= % Network Configuraticn e BtherCAT NIC ig#
B} EtherCAT Config EtherCAT 1/ORLST E Rt (mac) FF-FF-FFFF-FFFF VI & [ BATE
- B Loaleus Guntiy - et (MAC) 20-00-00-00-00-00
= Bl rc "
Pl Ef th1
=¥ Application ar ‘
7 EEx = O B MACHIEREE @ B TR
PLC_PRG (PRG — pra—
Gremems . L S [ 5w
- oL - .
p . . - LRWTGE LWR/LRD
- g% ManTask fETRTIE 14000  be a ﬁf‘ ‘ﬂ:ﬁ A
4] ETHERCAT. EtharCA™ Task ST 20 S |
8] PLC_PRG O EsEnLm SHESSR)
‘% softvonon Genzral Axis Pool meEn I T s
HISH_SPEED IO (High Spead 10 Module) -
= W] ETHERCA™ (EtherCAT Master) |
=[] _HCFA_YSE_Seryo_Driver (HCFA XSE)
W Bais (Axis)
=[] _HCFA_XSE_Servo_Driver 1 (HCFA XEE)
B a1 (Axs)
=[] _HCFA_XSE_Servo_Driver 2 (HCFA X<E)

2. Set the distributed clock of servo slave: Select servo — General — Distributed clock = select "DC-Snchron”.

L @ tevie a1 o) [ i i W .
S pevice Diagross IﬂﬂF] P 3 - PEETEE EtherCAT. ™

= B Network Configuraton EtherCAT 2kt 1001 : g1

EtherCAT Cons :
: MCMF:, s 4 ST
= @) mc EtherCAT [0 418 oc [ =
= £ Application - o
i erEz b . -
¥ PLE_FRG (PRG)Y 11}
= [ Eame
= @ Mook
G EHERCAT EtherCAT Task
& rLC_PRG
S SofeMoton General tuds Pod
B 126+ SPEED 1O (righ Speed 10 Modde)
= Bl EmeERCAT EthercaT Master)
= |f) _Hora_sE_serve_Driver (HCFA XS€)
B s (o)
= (@ _HoFA_XS&_Servo_Driver_1 (HCFA XSE)
B ais_1 (aois)
= [l _HORA_XSE_Servo_Driver_2 (MCFAIGE)
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Similarly, set "DC-Snchron” for the other two servo slaves.

3. Add and delete RPDO/TPDO for servo slave (the first group of RPDO/TPDO parameters is used by default, use the de-
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fault parameters if not necessary, the following is a brief introduction to the method of modifying the first group of RPDO/
TPDO as an example):

Double-click the selected servo to modify RPDO/TPDO — General = Check "Enable expert setting” — Go to the "Process
data" page = Check 16#1600 1st Rxpdo mapping and 16#1A00 1st Txpdo mapping. Txpdo mapping — Go to the "Expert pro-
cess data" page — Select "16#1600 1st Rxpdo mapping" in the upper right corner.

Right click on the bottom right corner to add, delete, and edit the required RPDOs.

[P -
= (@ Device (aM201-CPU1608TP) R AR &5 2 mE X b
@ pevice Diagnosis I % SM ok EE FDOBE:
EFIDRAE
= B Network Configuration 0 o AHEE) 23 xb =85 BE M -
¥ ethercaT config ISR 1 0 A 1651600 12,0 1stRxPdo mapping 2 |
¥ Localbus config F] 12 fik T pra o
=Blnc B 3 2EA 1651602 180 35t RePdo mapping 1
=) Application 1621603 16.0 4st RePdo mapping Al
iy FEEs ol 1651400 12,0 1st TxPda maping 3
) pLC_PRG (PRG) s 1851401 24.0 25t TxPdo mapping
- uEmE 1621402 16.0 3t TxPdo mapping |
= ¢ MainTask "R 1621203 20.0 45t TxPdo mapping -
B) ETHERCAT EtherCAT Task
8 nc.pre PDOSHER (1621C11): iGN (ARE X WbE ¢ mEEH ¢ TR

"3 Softhotion General Axis Pool PRO W (16516002

H  icH_SPEED 10 (High Speed 10 Module) = Fh 2R B8

= (M ETHERCAT (EtherCAT Master) ‘mm:an 20 0.0 Control Word m—u—u
= [@ _HcFA X5E_Servo_Driver (HCFA JSE) 162607:00 40 2.0 Tergetposition o |
B s (axe) 16260FF:00 40 6.0 Target Velocity 53 m" |

= [ _HCPAYSE_Servo_Driver_1 (HCFAXSZ) 1626060:00 10 10.0 Mode of Operation
B9 axis_1 (ai5) 10 10 - 125 |
= _HCFA_XSE_Servo_Driver_2 (HCFA X5E) 20 + @RS |
B ais_2 (is) ‘ m s = L
T By ‘

[ = o 9] P00 SR ¥ PooEE _ MBEGE) FoolE R

Select "16#1A00 1st Txpdo mapping" in the upper right corner = Right click on the lower right corner to add, delete or

edit the desired TPDO.

I ~ 8 !.kCnﬁ;.umn ¥ rarcware Configuration (1 _MCFA_X3E_Servo_Driver x (3] ETHERCAT (@ HoRA_X3E_servo Driver_1 [ _rcFA X3 _Servo_Driver 2 -'
M0} :! |
[

L el ]
AE@ERTESRE 1 ['ocatk:
=3 Fh EE BE M
= 7R &5 L 2 1622600 12.0 15t RxPdo mapping 1
1626016800 Error Code. RO UMT 123601 124 25t RxPdo mapping
1626040:16200  Control Word RW T b 21602 180 Jet RePdo mapping
1626041:16200  Status Word RO UmT L 1623503 160 43t Rxpdo maooin 4
168605A:16500  Quick stop option code W T % waasthedomepping 3
167608016500 Haltopon cade: AW T e - -
1626060:6700  Mades of aperaton AW ST 1eena02 160 35t TaPds mapping 1
1626061:16200  Modesofcperamndsplay RO SINT 1621403 20.0 45t TuPdo mapping -
16860616800 Position demand vae RO DINT =
169606316500 Positon achual vake® Ao onT N IR X MR ¢ EEBD ¢ ETBEH
162606416500 Positon actul veke R0 o Lot L —
16608516200 Folowing errce window AW UOINT =3/ Fubh X & -3
1696056:16900  Folowing errce tmecut AW unT 16#8041:00 20 0.0 Satus Word T
162606716500 Posison wadow aw o vomT 1626064:00 40 20 Posion Acual Value DINT
1626068:06200  Position window tme AW [ 4 HTENC00 0 60 velacity Actual Value DINT
1626061:00 10 100 Modeof OperationDisplay usINT
Eif fwar Code 10 10—
3l 187 kal ftm: 6 L)
Rl e b 3 e ) P
ot Ll - AEEHI0 FoORE

4. Add startup parameters (if necessary, perform only one operation during power-up.)

Select the servo that requires startup parameters — "Startup parameter page" — Add — Add startup parameters and set

appropriate values.

i e sen R
= @ oever (nes01cUs0ETR)
O Device Disgoss
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"2 Softation Genersl Asie Pool
154 55E0 10 fagh Soeed 10 Modue)
= 8 ETHERCAT (EtherCAT Master)
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B s ()
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5. Set the motion control axis type:

Select any one of the servo slave motion control axes = "SoftMotion Drives: Basic" page — Axis type and limitation: Axis

type and applications:
1. Virtual axis mode: no access for actual servo motors.

2. Cyclic mode: For the rotary axes running in a single direction, the use of linear mode is prone to cause overflow of posi-

tion counting, leading to position calculation errors.

3. Linear mode: For the mechanism running reciprocally, its stroke is limited (used by default).

SoftMotordEh: BAR) RISy = EEHERS
= $oPERR S 4
= O et sl o ¥
Soff Ef: 5 -1000 X
wrotodih: R AN prisieg J4E e o .
SoftMotorfBEEN : iRt o itz Ed - E)’Ui ‘
SM_Drive_ETC_GenericDSP402: 0 RHERRE ) =& (FE)
22 ] | i FE [u/s): 0 Hio
vl B (V): 0 ID: 0
Y CNCERE) (SMC_ControlAxisByPos) Position lag supervision
i 4 i hoii ] Jedk [ufs?): AR Z
30 1000 1000 10000 Lag limit [u]: |10

Note: Set corresponding axis type for all the motion control axes.

6. Set the servo soft limit (if necessary, the limit here refers to the PLC given instruction limit, not the servo encoder feed-
back limit).
Select the servo slave control axis to have the soft limit = "SoftMotion Driver: Basic" page = Check "Software Limit" and

set the appropriate positive and negative limit values.

softMotordfith: MEE) RISy ow— EEFES
= U it paddian o i

SoftMoordizh: ikl BANY f— ) WE & ~1000 e

SoftMotorffRELHZE : BT o it EH 20000.0 o]

SM_Drive_ETC_GenericDSP402: 1/0 RHERRE el

2] ] R u/s2]): 0 —

®E B AIBE]: 0 ID: T

- CNCBR (SMC_ControlisByPos) Poioniag aupervision —
e g b3 Jerk [ufs?): vt =
ki 1000 1000 10000 Lag limit ful:

7. Set the resolution of the motion control axis encoder

Select one of the servo slave control axes — Set the appropriate encoder resolution on the "SoftMotion Drive: Scaling/
Mapping" page.

This parameter is related to the electronic gear ratio, and the default parameter is used if only the pulse number of one
motor revolution is considered, and not the speed reducer and lead of the load, etc. That is, in the case of using the internal
electronic gear ratio of the servo, it can be set as follows:

Set the "increment" to the value of P0.08. For example, when P0.08=10000, set this value to 10000, and when
P0.08=131072, set this value to 131073.

The "applied unit" is the number of pulses for one revolution, if the motor axis is expected to rotate once for every 10000
pulses, set it to 10000, if the rotation speed of the motion control instruction is expected to overlap with the actual motor rota-

tion speed, set the "applied unit" to 60.

SoftMotiordfzh: B ﬁ%ﬁ%m
SoftMotiorBE 5 : SaRl ALsd 10000 1o <I>EE,#;|‘L§§ 1
=z i
SoftMatiorffIEENZE: it ! &) <=> Rt 1
1 R <k B RS 10000 |
SM_Dirive_ETC_GenericDSP402: IO
At Rt
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Step 5: PLC program writing

For example, the constant speed instruction is given as follow:

@ _HCFA_X3E_Servo_Driver_L [ _HCFA_X3_Servo Driver 2 He Aos He Aws_L He Axs 2 ) pc_pre x (v | LHAE - 8
- i
MC_Power_0 MC_Power_1 ~||= ‘ﬂ_
TRUE MC_Power MC_Power =%
{1 = - i ] B & ENE
Axis —Haxis Status Shxis 1 FHENENOIITRSIR
——Ensble bRegulatorRealState = Enable bRegul atorie. R
bRegulatorOn bDriveStartRealState— bRegulatoxOn bDriveStartRe.
bDriveStart Busyp TRUE —{bDriveStart 2 M
Erzorf~ o B
ErrorlD[- o WA
= T 8%
MC_MoveVelosity 0 & i |
TRUE MC_MoveVelocity + WREFE 1
— ——= Bio— - WPENE
Axis —Haxis InVelocity + RN
ml —Execute Busy[~ + MiEh
w0 —Velocity Cesmandiborted - = =
a0 —jAccelezation Exzer— w‘
d0 =——Deceleration ErroriDf= =¥
J0—{Jerk o M
d1 —{Direction v DEWS
v HERS

The more commonly used motion control instructions include the following:

Enabling instructions (MC_Power), such as constant velocity rotation instruction MC_MoveVelcity, absolute position in-
struction MC_MoveAbsolute, relative position instruction MC_MoveRelation, axis stop instruction MC_Stop) and so on.

Step 6: Project compilation and download

Step 7: PLC program running

Note: For detailed use of PLC, operation and control instructions, please refer to Inovance PLC instruction manual.
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8.4 Connection between X5EB and HCQ1

This case is an example of connecting the X5_EtherCAT servo drive with HCFA HCQ1-1300-D. Please refer to the HCFA Q-
series software manual for detailed procedure.

@ Preparation

1. Servo drive control mode P0.01 = 7 (EtherCAT mode).

2. Download and install CODESYS software, refer to the official website (version;: CODESYS V3.5 SP13)
3. Install the HCQ1-1300D and add X5_EtherCAT XML file.

CODESYS software initial page — Tool — Device library = Install XML files (HCQ1-1300D.devdesc.xml and HCFA_Servo_
Driverxml) as follows:

Bt IE &0 %8
| (=N RS- | = |9 = |

g ame . [ X |
fEB(L):  [systemRepositary -] [ EEEE- | |
(C:\ProgramData\CODESYS\Devices)
HEAEEAC): (2]
String for a fulltext search HEE: <t = (D
=# GRS Mk m | EIE(U
+ [ zmes » SEEEER
& =
iz " Je[)l « HCFA » QuigEE:
K QUEEEASIHVI O »
- G-
+- & softMotiondEEh F=t=R g FETiE
[=t% -
- Dz S rEs P «
== ) HSLCounter_Dry 2020-03-06 9:30 = P
ki 2] Generall0.devdesc.xml 2019-06-14 9:12 XML X :
=B B HCFA_Serva_ Driver2.1.27 xml 2019-07-24 1451 XML XS
ERS | = HCQ1-1300D-1001 2019-06-14 9:12 XML X8
& =5 %] LocalHSInput-1001. devdesc.xml 2019-06-14 9:12 XML 3
0 1
Lo
[ ot || D@ |
ca P2 (E)
s i m ~ Kl n | '
e

Communication establishment with HCQ1-1300D:

1. Install CODESYS software on the PC platform and double click on it to open the software. Then follow the above prepa-
ration to complete the installation of HCQ1-1300D and to add X5_EtherCAT XML file.

Default IP address of Q1 controller: 192.168.188.100 Subnet mask: 255.255.255.0.

Set the IP address to the same network segment in the network adapter on the PC side, and the IP address should not be
repeated.

L
&t‘f FABIRRE
W Realtek PCle GBE Family. ’
i X

0 LR ss D pm EE Internet HHUARE 4 (TCP/1Pv4) 4
4 (TN =23 =R
s R JiEES RE P8, B, FEBAR
EFREEAMNREEEN P RE,
IPva i & Realtek pCle GBE Family Controllel
1Pv6 =i
AR O EIEE 1P #IHO)
B MR FARE0) @ AR IP SBAL(S): o
==  Microsoft G 1P Hatk(D): _192 163 . 188 . 101
A Microsoft FEEATTHFIFTEINSE
FEEEE).. | % Licbao Wii NAT Driver FREE(U): 255 .25 .29 . 0

TwinCAT RT-Ethernet Filter Driver .
@QDS sEEHARS ERNFAO):
. | 4 Internet HIRUAE 4 (TCP/IPvd) I
B T 2 Microsoh FESREEEEREN] SR DNS ESHIBEE)
+ Microsoft LLDP HUIREER © EEFE#S ONS BB

ZEN)... HEWL) )
] 141,28 1 .

1 SR Internet 1L, BISLEEL
5 55
L DliEtmeTasy =EV)..

BaE

271

L]
m
x
[
3

j=2
@
(72}
o
=8
Q
o
j=2
=
)
(=]
o
S



2. Modify the connection speed and duplex mode of the network card to "100Mbps half-duplex” in the device manager of

S 2 - o x
TR A BT EEH)
e rnEE HE B EXE
& HENER > o= FTEIRAE) ~ |2
v ik mIE > P E
> (O EEtRER > B B Realtek PCle GBE Family Controller BiE X
T > [ HE
= > [ e =6 SR RS 2EE2 =4 &mE  ERER
> f=id
EETAIEE. & FHIEIE, PEES
=5
> 0 ) EECHE.
> NEFENEE
> B wies
> mebas EEP): (=8
> | BB S 1 MR ~ [100 Mbps =BT -
> () s FETEE
> § EESTEEENE [l
v FAmsEs 47
& Bluctooth Device (Personal Area Network) o
5 Bluctooth Device (RFCOMM Protacal TOI) y
e 7 Intel(R) Dual Band Wireless-AC 7265 EREEA]
7 Realtek PCIz GBE Family Controller | o
5 WAN Miniport (IKEvZ) mﬁg
Wt o e
F iniport (IPv6) R
57 WAN Minipert (L2TP) EETEVLAN
& WAN Miniport (Network Moritor) R w

& WAN Miniport (PPPOE)
& WAN Miniport (PPTP|
£ WAN Miniport (SSTP)

> in EEEg

> @ BrEERR

> U EFmAAEE

3. After completing the relevant settings of the network card on the PC side, double-click "Device" in the tree menu on
the left side of the new project in CODESYS software to enter the communication settings. Make sure the gateway is correctly
opened, then click on "Scan network’, select the device after the Q1 is scanned, and click on OK to add it:

A rcipre)
|5 PLC_PRG PRE)
- @ armz
=& manTask
89 plC_PRG
e
& Trace
2 LocalDevice
‘& PLC Expansion module
2 Softhation Genaral Avis Pocl

BRRE

|Sennetwork | Gat=way - | BF -

A

SRS IR

Gatevay-1

[ 8 evmwommen |

(3

T ~
HCQ1-0300-D

1FERE
pat3

FaME

0054

B
uDP

B#FI: -
16C7 0001

B#RF-
3.5.13.10

EREER:

Zhejang Hechuan
Technology

BE A

If CODESYS gateway is not opened, it will be displayed in red in the "Communication Settings" page, and users need to

open it by themselves.

i) Device x

BRRE

Sean network...

Gateway - Fi -

2]
EINSTR
poii

PLC i

PLOIE

AP

[P-AZdress:
localhost

Port
1217
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Locate the CODESYS icon in the lower right corner of the PC, right-click, and select StartGateway to perform gateway
starting, scanning, and adding.

Start Gateway

Stop Gateway
Exit Gateway Control

About...

Communication is successfully completed when the correctly added device is displayed as follows:

BiaE |Smnn=twed<... Gateway ~ | 138 - J
[ ]
- -
ST -
i —_— ® .
Fax ®
=63
Gatenay-L o] oosd) GEabRy v
PLCRE 1P-Address: FEE:
localhest HCQ1-0300-D
POt sor 5 eleht
1217 [
FFHER
Bifm:
- 15C7 0001
B frtE:
Symhbol Rights o2
ELrwice
EFE Theang Hechuan Technalogy
s 355 B 1? ‘

Note: Please refer to the Q- series software instruction manual for detailed usage. Also refer to section 7.6 (same as CODESYS
platform).
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apter 9 Parameter list and object dictio-
nary

9.1 1000H List of object group....

9.2 2100H List of object group....

Group 2100h: Basic setting

Group 2101h: Gain tuning

Group 2102h: Vibration suppression

Group 2103h: Speed & torque control

Group 2104h: Digital input and output

Group 2105h: Analog input and output

Group 2106h: Expansion parameters

Group 2107h: Auxiliary function

Group 2108h: Internal position instruction

Group 2109h: Communication setting

Group 2114h: Key and communication control interface

Group 2115h: Status parameters

Group 2120h: Virtual DI & DO

9.3 6000H Object dictionary list..

6000h Object dictionary description




9.1  1000H List of object group
Index Sub-index Name Data type Default
1000h 00h Device type Unsigned32 0x20192(131474)
1001h 00h Error register Unsigned8 0x0
1002h 00h Manufacturer status register Unsigned32
1003h 00h Predefined error domain: number of errors Unsigned32
01h~FEh Standard error domain
1005h 00h Synchronization COB-ID Unsigned32
1006h Communication cycle Unsigned32
1007h Synchronization window length Unsigned32
1008h Manufacturer device name VISIBLE_STRING HCFA X5E Servo Driver
1009h Manufacturer hardware version VISIBLE_STRING 0.1
1010h 00 Maximum number of sub-indexes Unsigned32 1
01 Save all parameters Unsigned32 0
100Ah Manufacturer software version VISIBLE_STRING 5.1
100Ch Monitoring cycle Unsigned16
100Dh Survival cycle factor Unsigned8
1010h Save parameters Unsigned32
1011h Restore default parameters Unsigned32
1012h Timestamp object COB-ID Unsigned32
1013h High resolution timestamp Unsigned32
1014h EMCY COB-ID Unsigned32
1015h EMCY inhibit time Unsigned16
1016h Consumer heartbeat timeout Unsigned32
1017h Producer heartbeat timeout Unsigned16
0 Object identity 4
1 Supplier ID 0x 000116C7
1018h 2 Product code 0x 003E0402
3 Revision number 0x002
4 Sequence number 0x001
1019h Synchronization counter overflow value Unsigned8
1020h Configuration verification Unsigned32
1021h Storage EDS
1022h Storage format Unsigned16
1023h OS command
1024h OS command mode Unsigned8
1025h OS debugging interface
1026h OS prompt command interface Unsigned8
1027h Module list Unsigned16
1028h Emergency consumer object Unsigned32
1029h Error behavior object Unsigned8
10F1h 0 Number of error setting indexes 2
1 Local error response 0x001
2 Synchronization error count limit 0x00C (12)
1000 0 Synchronization management type subindex .
count
1 Subindex 1 0x01
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Index Sub-index Name Data type Default
2 Subindex 2 0x02
3 Subindex 3 0x03
4 Subindex 4 0x04
1600 RxPDO mapping parameters (group 1)
1601 RxPDO mapping parameters (group 2)
1602 RxPDO mapping parameters (group 3)
1603 RxPDO mapping parameters (group 4)
1604 RxPDO mapping parameters (group 5) Compatible with Omron
1A00 TxPDO mapping parameters (group 1)
1A01 TxPDO mapping parameters (group 2)
1A02 TxPDO mapping parameters (group 3)
TA03 TxPDO mapping parameters (group 4)
1A04 TxPDO mapping parameters (group 5) Compatible with Omron
0 Number of RXPDO allocation indexes 1
1c12 1 Subindex 1 0x1600 (5632)
0 TXPDO allocation index number 1
1619 1 Subindex 1 0x1A00 (6656)
0 Synchronization output parameter index number 32
1 Synchronization type 0x0002(0: free run 2: DC SYNCO)
2 Cycle time (Unit, ns)
4 Supported synchronization type 0x0005(5)
120 5 Minimum cycle time 0x0003D090(250000)
6 Calculation and copy time 0x00001388(5000)
8 Synchronization time acquisition 0x0000(0)
9 Delay time 0x000000000(0)
A Synchronization 0 cycle time 0x00989680(10000000)
B Synchronization event loss 0x0000(0)
0 Synchronization input parameter index number 32
1 Synchronization type 0x0002 (0: free run 2: DC SYNCO)
2 Cycle time (Unit, ns)
4 Supported synchronization type 0x0005(5)
5 Minimum cycle time 0x0003D090(250000)
133 6 Calculation and copy time 0x00000000(0)
8 Synchronization time acquisition 0x0000(0)
9 Delay time 0x000000000(0)
A Synchronization 0 cycle time 0x00989680(10000000)
B Synchronization event loss 0x0000(0)
C Minimum cycle time 0x0000(0)
20 Synchronization error FALSE
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9.2

2100H List of object group

I Group 2100h: Basic setting

Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
2100h 00h Basic setting - - - - -
Motor rotation positive
2100h 01h 1 u1é6 0-1 Immediate ALL NO
direction definition
2100h 02h Modes of operation 1 u1é 0-7 Restart ALL NO
Real-time auto-tuning
2100h 03h 1 u1é 0-3 Immediate ALL NO
mode
2100h 04h Rigidity grade setting 1 u1é 0-31 Immediate ALL NO
2100h 05h Inertia ratio 0.01 u1é 0-6000 Immediate ALL NO
2100h 06h Position instruction source 1 u1é 0-3 Restart ALL NO
csp
2100h 08h Pulse train form 1 u1é 0-5 Restart pp NO
hm
Required pulse instruction csp
2100h 0%h number per turn of motor | 1Unit u32 0-1073741824| Immediate pp NO
rotation (32-bit) hm
) csp
Electronic gear 1 numerator
2100h 0Bh 1 u32 0-1073741824 | Immediate pp NO
(32-bit)
hm
csp
Electronic gear denominator|
2100h 0Dh 1 U3z 1-1073741824 | Immediate pp NO
(32-bit)
hm
csp
Pulse number per turn of 16-
2100h OFh 1PPR u32 Restart pp NO
motor rotation (32-bit) 1073741824 N
m
Pulse output positive
2100h 11h 1 u1é 0-1 Restart ALL NO
direction definition
csp
2100h 12h Pulse output OZ polarity 1 u1é 0-3 Restart pp NO
hm
csp
Pulse output function
2100h 13h i 1 ulé 0-3 Restart pp NO
selection
hm
Overlarge position deviation
2100h 14h 1P u32 1-1073741824 | Immediate ALL NO
threshold (32-bit)
2100h 16h Braking resistor setting 1 ulé 0-1 Immediate ALL NO
External resistor power )
2100h 17h ] W u1é 1-65535 Immediate ALL NO
capacity
2100h 18h External resistor value 1Q u1é 1-1000 Immediate ALL NO
External resistor heating
2100h 19h ) 0.1s u1é 1-30000 Immediate ALL NO
time constant
2100h 1Ah Regenerative voltage point 1 u1é 0-65535 Immediate ALL NO
csp
2100h 1Bh Step value setting 1 116 -9999-9999 | Immediate pp NO
hm
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
csp
2100h 1Ch High pulse train form 1 u1é 0-5 Restart pp NO
hm
csp
2100h 1Ch High pulse train form 1 u1é 0-5 Restart pp NO
hm
Modulus mode low bit (32- P
2100h 1Dh ) 1P U32  |0-4294967295| Restart pp NO
bit) -
Modulus mode high bit (32- P
2100h 1Fh bit) 1P U32  |0-4294967295| Restart pp NO
hm
| Group 2101h: Gain tuning
Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2101h 00h Gain tuning - - - - - -
csp
2101h 01h Position loop gain 1 0.1/s u1é 10-20000 Immediate pp NO
hm
csp
PP
210Th 02h Speed loop gain 1 0.1HZ u1é 10-20000 Immediate hm NO
csv
pv
csp
PP
2101h 03h Speed loop integral time 1 | 0.01ms u1é 15-51200 Immediate hm NO
csv
pv
210Th 04h Speed detection filtering 1 1 u1é 0-15 Immediate ALL NO
2101h 05h Torque instruction filtering 1| 0.0Tms u1é 0-10000 Immediate ALL NO
csp
2101h 06h Position loop gain 2 0.1/s u1é 10-20000 Immediate pp NO
hm
csp
PP
210Th 07h Speed loop gain 2 0.1HZ u1é 10-20000 Immediate hm NO
csv
pv
csp
PP
2101h 08h Speed loop integral time 2 | 0.01ms u1é 15-51200 Immediate hm NO
csv
pv
210Th 0%h Speed detection filtering 2 1 u1é 0-15 Immediate ALL NO
2101h 0Ah Torque instruction filtering 2| 0.0Tms u1é 0-10000 Immediate ALL NO
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Index

Sub-index

Name

Unit

Data type

Data range

Effective

Modes of operation

PDO mapping

2101h

0Bh

Speed regulator PDFF

coefficient

0.1%

uté

0-1000

Immediate

csp
pp
hm

csv

pv

NO

2101h

0Ch

Speed feed-forward control

selection

uteé

0-1

Restart

csp

pp
hm

NO

2101h

0Dh

Speed feed-forward gain

0.1%

uté

0-1500

Immediate

csp

pp
hm

NO

2101h

OEh

Speed feed-forward filtering

time

0.0Tms

uteé

0-6400

Immediate

csp

pp
hm

NO

210Th

OFh

Torque feed-forward control

selection

u1é

0-2

Restart

csp
pp
hm

csv

pv

NO

2101h

10h

Torque feed-forward gain

0.1%

uteé

0-1000

Immediate

csp
pp
hm

csv

pv

NO

2101h

11h

Torque feed-forward

filtering time

0.0Tms

uteé

0-6400

Immediate

csp
pp
hm

Csv

pv

NO

2101h

12h

DI function GAIN—SWITCH

action switching selection

uté

0-1

Immediate

csp
pp
hm

csv

pv

NO

2101h

13h

Position control switching

mode

uteé

Immediate

csp
pp
hm

csv

pv

NO

2101h

14h

Position control switching

delay

0.1ms

uteé

0-1000

Immediate

csp
pp
hm

csv

pv

NO

2101h

15h

Position control switching

class

uté

0-20000

Immediate

csp
pp
hm

csv

pv

NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
csp
- . pp
Position control gain
2101h 16h 1 u16 0-20000 Immediate hm NO
switching hysteresis
csv
pv
csp
pp
2101h 17h Position gain switching time| 0.1ms u1é 0-10000 Immediate hm NO
csv
pv
Speed control switching ) Y
2101h 18h 1 u1é 0-5 Immediate NO
mode pv
Speed control switching csv
2101h 19h 0.1ms u16 0-1000 Immediate NO
delay pv
Speed control switching ) Y
2101h 1Ah 1 u1é 0-20000 Immediate NO
class pv
Speed control switching csv
2101h 1Bh 1 u16 0-20000 Immediate NO
hysteresis pv
Torque control switching ) cst
2101h 1Ch 1 u1é 0-3 Immediate NO
mode pt
Torque control switching cst
2101h 1Dh 0.1ms u16 0-1000 Immediate NO
delay pt
Torque control switching ] cst
2101h 1Eh 1 u1é 0-20000 Immediate NO
class pt
Torque control switching cst
2101h 1Fh ) 1 u16 0-20000 Immediate NO
hysteresis pt
2101h 20h Observer enabled 1 u1é 0-2 Restart ALL NO
2101h 21h Observer cut-off frequency| 1Hz u1é 0-500 Restart ALL NO
Observer phase
2101h 22h o 0.01ms U16 0-10000 Immediate ALL NO
compensation time
210Th 23h Observer inertia coefficient 1 u1é 0-10000 Restart ALL NO
I Group 2102h: Vibration suppression
Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2102h 00h Vibration suppression - - - - - -
L . csp
Position instruction
2102h 01h 0.Tms u1é 0-65535 Immediate pp NO
smoothing filter
hm
csp
2102h 02h Position instruction FIR filter| 0.1Tms u1é 0-1280 Immediate pp NO
hm
2102h 03h Adaptive filter mode 1 ulé 0-4 Immediate ALL NO
2102h 04h Adaptive filter load mode 1 ulé 0-1 Immediate ALL NO
The first notch filter
2102h 05h THz u16 50-5000 Immediate ALL NO
frequency (manual)
2102h 06h The first notch filter width 1 u1é 0-12 Immediate ALL NO
2102h 07h The first notch filter depth 1 u1é 0-99 Immediate ALL NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
The second notch filter
2102h 08h THz u16 50-5000 Immediate ALL NO
frequency (manual)
The second notch filter
2102h 0%h 1 u1é 0-12 Immediate ALL NO
width
The second notch filter
2102h 0Ah 1 u1é 0-99 Immediate ALL NO
depth
The third notch filter
2102h 0Bh THz u1é 50-5000 Immediate ALL NO
frequency
2102h 0Ch The third notch filter width 1 ulé 0-12 Immediate ALL NO
2102h 0Dh The third notch filter depth 1 u1é 0-99 Immediate ALL NO
The fourth notch filter
2102h OEh THz u16 50-5000 Immediate ALL NO
frequency
2102h OFh The fourth notch filter width 1 u1é 0-12 Immediate ALL NO
2102h 10h The fourth notch filter depth 1 ulé 0-99 Immediate ALL NO
csp
Position instruction FIR filter
2102h 14h ) 0.Tms u1é 0-1280 Immediate pp NO
hm
csp
o ' PP
The first vibration damping
2102h 15h 0.1Hz u1é 0-1000 Immediate hm NO
frequency
csv
pv
csp
R . PP
The first vibration damping
2102h 16h 0.1 u1é 0-10 Immediate hm NO
filtering setting
csv
pv
csp
The second vibration PP
2102h 17h 0.1Hz u1é 0-1000 Immediate hm NO
damping frequency
csv
pv
csp
The second vibration PP
2102h 18h o 0.1 u16 0-10 Immediate hm NO
damping filtering setting
csv
pv
Resonance point 1 Display
2102h 20h THz u1é 0-5000 ALL NO
frequency parameter
Resonance point 1 Display
2102h 21h 1 u1é 0-20 ALL NO
bandwidth parameter
Resonance point 1 Display
2102h 22h 1 u1é 0-1000 ALL NO
amplitude parameter
Resonance point 2 Display
2102h 23h THz u1é 0-5000 ALL NO
frequency parameter
Resonance point 2 Display
2102h 24h 1 u16 0-20 ALL NO
bandwidth parameter
Resonance point 2 Display
2102h 25h 1 u1é 0-1000 ALL NO
amplitude parameter
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I Group 2103h: Speed & torque control

Index

Sub-index

Name

Unit

Data type

Data range

Effective

Modes of operation

PDO mapping

2103h

00h

Speed & torque control

2103h

01h

Speed instruction source

u1é

0-6

Restart

Csv

pv

NO

2103h

04h

Speed instruction setting

value

Trpm

116

-9000-9000

Immediate

csv

pv

NO

2103h

05h

JOG speed setting

Trpm

uté

0-3000

Immediate

Csv

pv

NO

2103h

0%h

Torque limit source

uté

0-3

Immediate

csp
pp
hm

csv

pv

NO

2103h

0Ah

Internal forward torque limit

0.1%

uteé

0-5000

Immediate

csp
pp
hm

csv

pv

NO

2103h

0Bh

Internal reverse torque limit

0.1%

uteé

0-5000

Immediate

csp
pp
hm

Csv

pv

NO

2103h

0Ch

External forward torque limit

0.1%

uté

0-5000

Immediate

csp
pp
hm

csv

pv

NO

2103h

0Dh

External reverse torque limit

0.1%

uteé

0-5000

Immediate

csp
pp
hm

csv

pv

NO

2103h

OFh

Acceleration time 1

Tms

uteé

0-65535

Immediate

csv
pv
cst

pt

NO

2103h

10h

Deceleration time 1

Tms

uteé

0-65535

Immediate

csv
pv
cst

pt

NO

2103h

11h

Acceleration time 2

Tms

uté

0-65535

Immediate

Ccsv

pv

NO

2103h

12h

Deceleration time 2

Tms

uteé

0-65535

Immediate

csv

pv

NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
csv
pv
2103h 14h Zero-speed clamp function 1 u1é 0-2 Immediate . NO
cs
pt
csv
Zero-speed clamp threshold pv
2103h 15h Trpm u1é 0-1000 Immediate NO
value cst
pt
cst
2103h 17h Torque instruction source 1 u1é 0-4 Restart . NO
p
Torque instruction key set cst
2103h 1Ah 0.1% 116 -3000-3000 | Immediate NO
value pt
Speed limit source under cst
2103h 1Bh 1 u1é 0-1 Immediate NO
torque control pt
cst
2103h 1Ch Internal positive speed limit 1 u1é 0-9000 Immediate . NO
p
cst
2103h 1Dh Internal negative speed limit 1 u1é 0-9000 Immediate . NO
P
2103h 1Eh Hard limit torque limit 0.1% u1é 0-4000 Immediate ALL NO
Hard limit torque limit
2103h 1Fh 1 u1é 0-2000 Immediate ALL NO
detection time
Speed instruction number csv
2103h 20h 1 u1é 0-1 Restart NO
selection mode pv
Acceleration time number
csv
2103h 21h for speed instruction from 1 u1é 0-1 Immediate NO
pv
segment 1to 8
Deceleration time number
csv
2103h 22h for speed instruction from 1 u1é 0-1 Immediate NO
v
segment 1to 8 P
Acceleration time number
Y
2103h 23h for speed instruction from 1 u1é 0-1 Immediate NO
v
segment 9 to 16 P
Deceleration time number
csv
2103h 24h for speed instruction from 1 u1é 0-1 Immediate NO
v
segment 9 to 16 P
csv
2103h 25h Segment 1 speed Trpm 116 -9000-9000 | Immediate NO
pv
Y
2103h 26h Segment 2 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv
2103h 27h Segment 3 speed Trpm 116 -9000-9000 | Immediate NO
pv
Y
2103h 28h Segment 4 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv
2103h 29h Segment 5 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv
2103h 2Ah Segment 6 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv
2103h 2Bh Segment 7 speed Trpm 116 -9000-9000 | Immediate NO
pv
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
csv

2103h 2Ch Segment 8 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 2Dh Segment 9 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 2Eh Segment 10 speed Trpm 116 -9000-92000 | Immediate NO
pv
csv

2103h 2Fh Segment 11 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 30h Segment 12 speed Trpm 116 -9000-92000 | Immediate NO
pv
csv

2103h 31h Segment 13 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 32h Segment 14 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 33h Segment 15 speed Trpm 116 -9000-9000 | Immediate NO
pv
csv

2103h 34h Segment 16 speed Trpm 116 -9000-92000 | Immediate NO
pv

I Group 2104h: Digital input and output

Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
2104h 00h Digital input and output - - - N - -
2104h 01h Normal DI filter selection Tus U1é 0-10000 Immediate ALL NO
DI1 terminal function
2104h 02h 1 uié 0-63 Restart ALL NO
selection
DI2 terminal function
2104h 03h 1 u1é 0-63 Restart ALL NO
selection
DI3 terminal function
2104h 04h 1 ulé 0-63 Restart ALL NO
selection

Dl4 terminal function
2104h 05h 1 u1é 0-63 Restart ALL NO
selection

DI5 terminal function
2104h 06h ) 1 ulé 0-63 Restart ALL NO
selection

Dlé terminal function

2104h 07h i 1 u1é 0-63 Restart ALL NO '.U
selection S
>
DI7 terminal function %
2104h 08h ) 1 U16 0-63 Restart ALL NO @
selection o
DI8 terminal function ;
2104h 0%h i 1 u1é 0-63 Restart ALL NO @a
selection o
DI9 terminal function 8_
2104h 0Ah 1 U16 0-63 Restart ALL NO o
selection Rex
2104h 0Ch DI1 terminal logic selection 1 u1é 0-1 Restart ALL NO 8'_
2104h 0Dh DI2 terminal logic selection 1 u1é 0-1 Restart ALL NO %
2104h OEh DI3 terminal logic selection 1 u1é 0-1 Restart ALL NO g'
-]
2104h OFh Dl4 terminal logic selection 1 u1é 0-1 Restart ALL NO L
<
2104h 10h DI5 terminal logic selection 1 ulé 0-1 Restart ALL NO
2104h 11h DIé terminal logic selection 1 u1é 0-1 Restart ALL NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2104h 12h DI7 terminal logic selection 1 ulé 0-1 Restart ALL NO
2104h 13h DI8 terminal logic selection 1 u1é 0-1 Restart ALL NO
2104h 14h DI9 terminal logic selection 1 uteé 0-1 Restart ALL NO
DO1 terminal function
2104h 16h 1 u16 0-31 Restart ALL NO
selection
DO2 terminal function
2104h 17h 1 u1é 0-31 Restart ALL NO
selection
DO3 terminal function
2104h 18h : 1 u16 0-31 Restart ALL NO
selection
DO4 terminal function
2104h 19h 1 u1é 0-31 Restart ALL NO
selection
DO5 terminal function
2104h 1Ah ) 1 u16 0-31 Restart ALL NO
selection
DO6 terminal function
2104h 1Bh 1 u1é 0-31 Restart ALL NO
selection
DO7 terminal function
2104h 1Ch i 1 u1é 0-31 Restart ALL NO
selection
DO8 terminal function
2104h 1Dh 1 U16 0-31 Restart ALL NO
selection
DO9 terminal function
2104h 1Eh } 1 u1é 0-31 Restart ALL NO
selection
DO1 terminal logic level
2104h 20h 1 u16 0-1 Restart ALL NO
selection
DO2 terminal logic level
2104h 21h } 1 u1é 0-1 Restart ALL NO
selection
DO3 terminal logic level
2104h 22h 1 u16 0-1 Restart ALL NO
selection
DO4 terminal logic level
2104h 23h ) 1 u1é 0-1 Restart ALL NO
selection
DO5 terminal logic level
2104h 24h 1 u1é 0-1 Restart ALL NO
selection
DO6 terminal logic level
2104h 25h 1 u1é 0-1 Restart ALL NO
selection
DO7 terminal logic level
2104h 26h 1 u1é6 0-1 Restart ALL NO
selection
DO8 terminal logic level
2104h 27h 1 u1é 0-1 Restart ALL NO
selection
DO9 terminal logic level
2104h 28h 1 u1é 0-1 Restart ALL NO
selection
FunINL signal unassigned
2104h 2Ah 1 u1é 0-65535 Immediate ALL NO
status (HEX)
FunINH signal unassigned
2104h 2Bh 1 u1é 0-65535 Immediate ALL NO
status (HEX)
Motor rotational signal
2104h 2Ch Trpm ulé 0-1000 Immediate ALL NO
(TGON) threshold
Speed conformity signal csv
2104h 2Dh ) Trpm u1é 10-1000 Immediate NO
width pv
2104h 2Eh Speed specified value arrivall  Trpm ulé 10-9000 Immediate ALL NO
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
B ' csp
Positioning completion _
2104h 30h 1P u1é 1-65535 Immediate pp NO
range
hm
o csp
Positioning completion )
2104h 31h ) 1 u1é 0-7 Immediate pp NO
output setting
hm
T . csp
Positioning completion
2104h 32h Tms u1é 1-65535 Immediate pp NO
holding time
hm
csp
2104h 33h Positioning near range P u1é 1-65535 Immediate pp NO
hm
Servo OFF delay time after
2104h 34h holding brake taking action| 1ms u1é 0-9999 Immediate ALL NO
when speed is 0
Speed setting for holding
2104h 35h brake to take action in Trpm u1é 0-3000 Immediate ALL NO
motion
Waiting time for holding
2104h 36h brake to take action in Tms u1é 0-9999 Immediate ALL NO
motion
2104h 37h Z pulse OC output enable 1 u1é 0-3 Immediate ALL NO
2104h 38h Torque set value arrival 0.1% u1é 0-3000 Immediate ALL NO
Torque arrival detection
2104h 3%h 0.1% u1é 0-3000 Immediate ALL NO
width
Z-phase pulse width )
2104h 3Ah 1 u1é 0-100 Immediate ALL NO
adjustment
Zero-speed signal output
2104h 3Bh Trpm u1é 0-1000 Immediate ALL NO
threshold
I Group 2105h: Analog input and output
Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
2105h 00h Analog input and output - - - - - -
2105h 01h Al minimum input 0.01Vv 116 -1000-1000 | Immediate ALL NO
Setting value corresponding )
2105h 02h 0.1% 116 -1000-1000 | Immediate ALL NO
to the AIT minimum input
2105h 03h AlT maximum input 0.01v 116 -1000-1000 | Immediate ALL NO
Setting value corresponding )
2105h 04h 0.1% 116 -1000-1000 | Immediate ALL NO
to the Al maximum input
2105h 05h Al1 zero-point fine tuning Tmv 116 -500-500 Immediate ALL NO
2105h 06h Al1 dead band setting 0.1% u1é 0-200 Immediate ALL NO
2105h 07h Al input filtering time 0.1ms uteé 0-65535 Immediate ALL NO
2105h 08h Al2 minimum input 0.01v 116 -1000-1000 | Immediate ALL NO
Setting value corresponding )
2105h 0%h 0.1% 116 -1000-1000 | Immediate ALL NO
to the AI2 minimum input
2105h 0Ah Al2 maximum input 0.01v 116 -1000-1000 | Immediate ALL NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
Setting value corresponding )
2105h 0Bh 0.1% 116 -1000-1000 | Immediate ALL NO
to the AI2 maximum input
2105h 0Ch Al2 zero-point fine tuning TmV 116 -500-500 Immediate ALL NO
2105h 0Dh Al2 dead band setting 0.1% u1é 0-200 Immediate ALL NO
2105h OEh Al2 input filtering time 0.1Tms u1é 0-65535 Immediate ALL NO
2105h OFh Al setting 100% speed Trpm ulé 0-9000 Immediate ALL NO
2105h 10h Al setting 100% torque 0.01 u1é 0-500 Immediate ALL NO
2105h 11h Al function selection 1 u1é 0-5 Immediate ALL NO
2105h 12h Al2 function selection 1 u1é 0-5 Immediate ALL NO
2105h 1Dh AO1 signal selection 1 u1é 0-6 Immediate ALL NO
2105h 1Eh AO1 voltage offset 1 u1é 0-7 Immediate ALL NO
2105h 1Fh AOT multiplication 1 u1é 0-8 Immediate ALL NO
2105h 20h AO?2 signal selection Tmv u1é 0-9 Immediate ALL NO
2105h 21h AO2 voltage offset 0.01 u1é 0-10 Immediate ALL NO
2105h 22h AO2 multiplication 1 u1é 0-11 Immediate ALL NO
2105h 23h AO monitoring value type mVv uté 0-12 Immediate ALL NO
I Group 2106h: Expansion parameters
Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
Extended parameters
2106h 00h (protection, auxiliary - - - - - -
functions)
csp
Electronic gear numerator 2
2106h 01h 1 u32 0-1073741824| Immediate pp NO
(32-bit)
hm
. csp
Electronic gear numerator 3
2106h 03h ) 1 U32  |0-1073741824| Immediate pp NO
(32-bit)
hm
csp
Electronic gear numerator 4
2106h 05h 1 u32 0-1073741824 | Immediate pp NO
(32-bit)
hm
. - . csp
Position deviation clearing
2106h 07h 1 u1é 0-3 Immediate pp NO
function
hm
csp
Electronic gear ratio
2106h 0Ah 1 u1é 0-1 Restart pp NO
switching delay
hm
csp
) PP
Potential energy load torque|
2106h 0Bh ) 1% 116 -100-100 Immediate hm NO
compensation
csv
pv
csp
P06.10 and friction pp
2106h 0Ch compensation storage 1 u1é 0-2 Immediate hm NO
options csv
pv
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Index

Sub-index

Name

Unit

Data type

Data range

Effective

Modes of operation

PDO mapping

2106h

0Dh

Forward rotation friction

torque compensation

0.1%

116

-3000-3000

Immediate

csp
pp
hm

csv

pv

NO

2106h

OEh

Reverse rotation friction

torque compensation

0.1%

116

-3000-3000

Immediate

csp
pp
hm

csv

pv

NO

2106h

OFh

Viscous friction

compensation

0.1%

116

-3000-3000

Immediate

csp
pp
hm

csv

pv

NO

2106h

10h

Friction compensation time

constant

0.1ms

uté

0-10000

Immediate

csp
pp
hm

csv

pv

NO

2106h

11h

Friction compensation low

speed range

Trpm

uteé

0-500

Immediate

csp
pp
hm

Csv

pv

NO

2106h

13h

The first type fault stop

selection

uté

0-1

Immediate

csp
pp
hm

csv

pv

NO

2106h

14h

Parameter identification

speed value

uteé

100-1000

Restart

csp
pp
hm

csv

pv

NO

2106h

15h

Parameter identification

acceleration time

uteé

50-10000

Restart

csp
pp
hm

Csv

pv

NO

2106h

16h

Parameter identification

deceleration time

uté

50-10000

Restart

csp
pp
hm

csv

pv

NO
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
csp
Parameter identification PP
2106h 17h 1 u1é 0-1 Restart hm NO
mode
csv
pv
Initial angle identification
2106h 18h 0.1% u1é 0-2000 Restart ALL NO
current limit
Instantaneous power failure
2106h 19h ) 1 u1é 0-2 Immediate ALL NO
protection
Instantaneous power failure
2106h 1Ah Tms u1é 0-10000 Immediate ALL NO
deceleration time
Servo OFF stop mode
2106h 1Bh 1 U16 0-2 Restart ALL NO
selection
The second type fault stop
2106h 1Ch 1 u1é 0-2 Restart ALL NO
mode selection
2106h 1Dh Over-travel input setting 1 u1é 0-1 Restart ALL NO
2106h 1Eh Over-travel stop mode 1 u1é 0-2 Restart ALL NO
Input power phase loss )
2106h 1Fh ) 1 u1é 0-1 Immediate ALL NO
protection
Output power phase loss
2106h 20h . 1 u1é 0-1 Immediate ALL NO
protection
Stop by emergency stop .
2106h 21h 0.1% U16 0-5000 Immediate ALL NO
torque
2106h 22h Tripping protection function 1 u1é 0-1 Immediate ALL NO
2106h 23h Overload warning value 1% u1é 1-100 Immediate ALL NO
Motor overload protection
2106h 24h 1% u16 10-300 Immediate ALL NO
coefficient
Undervoltage protection
2106h 25h ) 1% u1é 50-130 Immediate ALL NO
point
2106h 26h Over-speed fault point 1% u1é 50-120 Immediate ALL NO
. ' csp
Maximum input pulse
2106h 27h TKHZ u1é 10-9000 Restart pp NO
frequency
hm
Short circuit to ground
2106h 28h detection protection 1 u1é 0-1 Immediate ALL NO
selection
Encoder interference
2106h 29h 1 u16 0-99 Immediate ALL NO
detection delay
csp
2106h 2Ah Input pulse filtering setting 1 u1é 0-500 Restart pp NO
hm
csp
2106h 2Bh Input pulse inhibition setting 1 u1é 0-3 Restart pp NO
hm
csp
Deviation clearing input
2106h 2Ch ) 1 ulé 0-1 Restart pp NO
setting
hm
High-speed Dl filtering
2106h 2Dh Tus u1é 0-10000 Restart ALL NO

setting
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
csp
- PP
Overlarge speed deviation
2106h 2Eh Trpm u1é 0-10000 Immediate hm NO
threshold
csv
pv
Torque saturation timeout
2106h 2Fh . Tms u1é 0-30000 Immediate ALL NO
duration
2106h 30h Absolute system setting 1 u1é 0-19 Immediate ALL NO
Encoder battery
2106h 31h 0.1V u1é 0-33 Immediate ALL NO
undervoltage threshold
I Group 2107h: Auxiliary function
Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
2107h 00h Auxiliary function - - - - - -
2107h 01h Panel display option 1 u1é 0-65535 Immediate ALL NO
Panel monitoring parameter
2107h 02h 1 u1é 0-69 Immediate ALL NO
setting 1
Panel monitoring parameter
2107h 03h 1 u16 0-69 Immediate ALL NO
setting 2
Panel monitoring parameter
2107h 04h 1 u1é 0-69 Immediate ALL NO
setting 3
Panel monitoring parameter
2107h 05h ) 1 u1é 0-69 Immediate ALL NO
setting 4
Panel monitoring parameter
2107h 06h 1 u1é 0-69 Immediate ALL NO
setting 5
2107h 0%h Function selection 1 1 u1é 0-65535 Immediate ALL NO
2107h 0Ah Function selection 2 1 u1é 0-65535 Immediate ALL NO
2107h 0Bh User password 1 u1é 0-65535 Immediate ALL NO
Instant memory storage _
2107h 0Ch 1 u1é 0-1 Immediate ALL NO
during power outage
User password screen-lock
2107h 0Dh ) 1 min u1é 1-30 Immediate ALL NO
time
2107h OFh Fast deceleration time Tms u1é 0-9999 Restart ALL NO
2107h 11h Function selection 3 1 u1é 0-65535 Restart ALL NO
csp
2107h 12h Resolution 1 u1é 0-99 Immediate pp NO
hm
2107h 14h Function selection 5 1 u1é 0-65535 Restart ALL NO
2107h 15h Function selection 6 1 u1é 0-65535 Restart ALL NO
2107h 16h Function selection 7 1 u1é 0-65535 Immediate ALL NO
2107h 17h Function selection 8 1 u1é 0-65535 Immediate ALL NO
2107h 18h Fault reset timing 1 u1é 0-1 Immediate ALL NO
-2147483648-
2107h 19h Positive soft limit (32-bit) 1 132 Restart ALL NO
2147483647
-2147483648-
2107h 1Bh Negative soft limit (32-bit) 1 132 Restart ALL NO
2147483647
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Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2107h 1Dh Homing signal holding time|  1ms u1é 0-65535 Immediate hm NO
I Group 2108h: Internal position instruction
Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2108h 00h Internal position instruction - - - - - -
csp
Multi-segment preset
2108h 01h 1 u1é 0-5 Restart pp NO
position execution method
hm
csp
2108h 02h Starting segment number 1 u1é 1-16 Immediate pp NO
hm
csp
2108h 03h Ending segment number 1 u1é 1-16 Immediate pp NO
hm
. csp
Dealing of residual segments ]
2108h 04h ] 1 u1é 0-1 Immediate pp NO
after pausing
hm
csp
2108h 05h Position instruction type 1 u1é 0-1 Restart pp NO
hm
csp
2108h 06h Waiting time unit 1 u1é 0-1 Immediate pp NO
hm
' csp
The first segment -1073741824~
2108h 07h ) ) 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
csp
The first segment maximum
2108h 0%h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The first segment csp
2108h 0Ah acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the first )
2108h 0Bh Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The second segment -1073741824~
2108h 0Ch 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The second segment
2108h OEh i Trpm u1é 1-9000 Immediate pp NO
maximum speed
hm
The second segment csp
2108h OFh acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the )
2108h 10h Tms u1é 0-65535 Immediate pp NO
second segment completed h
m
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
. csp
The third segment -1073741824~
2108h 11h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The third segment maximum
2108h 13h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The third segment csp
2108h 14h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the third )
2108h 15h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The fourth segment -1073741824~
2108h 16h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The fourth segment
2108h 18h ] Trpm u1é 1-9000 Immediate pp NO
maximum speed
hm
The fourth segment csp
2108h 19h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the fourth
2108h TAh Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The fifth segment -1073741824-
2108h 1Bh 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
' . csp
The fifth segment maximum
2108h 1Dh Trpm u1é 1-9000 Immediate pp NO
speed
hm
The fifth segment csp
2108h TEh acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e ) csp
Waiting time after the fifth
2108h TFh Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The sixth segment -1073741824-
2108h 20h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
' ' csp
The sixth segment maximum
2108h 22h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The sixth segment csp
2108h 23h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e ! csp
Waiting time after the sixth
2108h 24h Tms u1é 0-65535 Immediate pp NO
segment completed h
m
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
csp
The seventh segment -1073741824~
2108h 25h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The seventh segment
2108h 27h ] Trpm u1é 1-9000 Immediate pp NO
maximum speed
hm
The seventh segment csp
2108h 28h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
Waiting time after the csp
2108h 29h seventh segment Tms u16 0-65535 Immediate pp NO
completed hm
. csp
The eighth segment -1073741824~
2108h 2Ah 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The eighth segment )
2108h 2Ch ) Trpm u1é 1-9000 Immediate pp NO
maximum speed
hm
The eighth segment csp
2108h 2Dh acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the eighth
2108h 2Eh Tms u1é 0-65535 Immediate pp NO
segment completed
hm
. csp
The ninth segment -1073741824-
2108h 2Fh 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
. csp
The ninth segment
2108h 31h } Trpm u1é 1-9000 Immediate pp NO
maximum speed
hm
The ninth segment csp
2108h 32h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e . csp
Waiting time after the ninth
2108h 33h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The 10th segment -1073741824-
2108h 34h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
. csp
The 10th segment maximum
2108h 36h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 10th segment csp
2108h 37h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e csp
Waiting time after the 10th i
2108h 38h Tms u1é 0-65535 Immediate pp NO
segment completed h
m
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
csp
The 11th segment -1073741824~
2108h 3%h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The 11th segment maximum
2108h 3Bh Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 11th segment csp
2108h 3Ch acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the 11th )
2108h 3Dh Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The 12th segment -1073741824~
2108h 3Eh 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The 12th segment maximum
2108h 40h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 12th segment csp
2108h 41h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the 12th
2108h 42h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The 13th segment -1073741824-
2108h 43h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
. csp
The 13th segment maximum
2108h 45h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 13th segment csp
2108h 46h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e csp
Waiting time after the 13th
2108h 47h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The 14th segment -1073741824-
2108h 48h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 N
m
. csp
The 14th segment maximum
2108h 4Ah Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 14th segment csp
2108h 4Bh acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
e csp
Waiting time after the 14th
2108h 4Ch Tms u1é 0-65535 Immediate pp NO
segment completed h
m
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
The 15th segment The 15th csp
-1073741824-
2108h 4Dh segment displacement (32- 1 132 Immediate pp NO
1073741824
bit) hm
csp
The 15th segment maximum
2108h 4Fh Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 15th segment csp
2108h 50h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the 15th )
2108h 51h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
csp
The 16th segment -1073741824~
2108h 52h 1 132 Immediate pp NO
displacement (32-bit) 1073741824 )
m
csp
The 16th segment maximum
2108h 54h Trpm u1é 1-9000 Immediate pp NO
speed
hm
The 16th segment csp
2108h 55h acceleration/deceleration Tms u1é 0-65535 Immediate pp NO
time hm
csp
Waiting time after the 16th
2108h 56h Tms u1é 0-65535 Immediate pp NO
segment completed
hm
. csp
Position instruction interrupt
2108h 57h ) ) 1 u16 0-4 Restart pp NO
execution setting
hm
csp
2108h 5%h Homing start method 1 u1é 0-4 Restart pp NO
hm
csp
2108h 5Ah Homing mode 1 u1é 0-8 Restart pp NO
hm
o csp
Limit switch and z-phase
2108h 5Bh ) } ; 1 u1é 0-5 Restart pp NO
signal setting when homing
hm
csp
2108h 5Dh Origin searching high speed| 1rpm ulé 1-3000 Immediate pp NO
hm
csp
2108h 5Eh Origin searching low speed | 1rpm u1é 1-300 Immediate pp NO
hm
csp
Acceleration/deceleration
2108h 5Fh . ) o ) Tms u1é 1-10000 Immediate pp NO
time during origin searching
hm
csp
2108h 60h Homing time limit Tms u1é 1-65535 Immediate pp NO
hm
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
csp
-1073741824-
2108h 61h Origin offset (32-bit) 1 132 Immediate pp NO
1073741824
hm
csp
Mechanical origin offset -1073741824-
2108h 63h 1 132 Immediate pp NO
(32-bit) 1073741824
hm
I Group 2109h: Communication setting
Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
210%h 00h Communication setting - - - - - -
210%9h 01h Servo axis address number 1 u1é 1-247 Immediate ALL NO
210%9h 02h Modbus baud rate 1 u1é 0-6 Immediate ALL NO
210%h 03h Modbus data format 1 u1é 0-3 Immediate ALL NO
210%9h 04h Communication timeout Tms u1é 0-9999 Immediate ALL NO
Communication response )
2109h 05h Tms ulé 0-9999 Immediate ALL NO
delay
Communication DI enable
2109h 06h 1 ulé 0-65535 Restart ALL NO
setting 1
Communication DI enable
2109h 07h 1 uié 0-65535 Restart ALL NO
setting 2
Communication DI enable
2109h 08h 1 ulé 0-65535 Restart ALL NO
setting 3
Communication DI enable
2109h 0%h 1 ulé 0-65535 Restart ALL NO
setting 4
Communication DO enable
2109h 0Ah 1 ulé 0-65535 Restart ALL NO
setting 1
Communication DO enable
2109h 0Bh 1 ulé 0-65535 Restart ALL NO
setting 2
Communication instruction
2109h 0Ch 1 ulé 0-60 Immediate ALL NO
holding time
Enable AO function or CAN
2109h 0Dh o 1 ulé 0-65535 Restart ALL NO
communication
Bus communication
2109h OEh 1 ulé 0-65535 Restart ALL NO
configuration 1
Bus communication
2109h OFh ] 1 ulé 0-65535 Restart ALL NO
configuration 2
Bus communication
2109h 10h 1 uié 0-65535 Restart ALL NO
configuration 3
210%h 11h Bus disconnection detection 1 116 0-300 Immediate ALL NO
Bus communication
2109h 12h 1 ulé 0-65535 Immediate ALL NO
configuration 4
Bus slave number
2109h 13h 1 ulé 0-65535 Immediate ALL NO

configuration
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I Group 2114h: Key and communication control interface

Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
Key and communication
2114h 00h - - - - - -
control interface
2114h 01h Key JOG trial 1 u1é 0-2000 Restart ALL NO
2114h 02h Fault reset 1 u1é 0-9 Restart ALL NO

Communication parameter
2114h 03h 1 u1é 0-65535 Immediate ALL NO
writing and saving

Parameter identification

2114h 04h 1 u1é 0-5 Restart ALL NO
function
Automatic calibration of
2114h 06h 1 u16 0-2 Restart ALL NO
analog input
2114h 07h System initialization function 1 u1é 0-99 Restart ALL NO

Communication operation
2114h 0%h 1 u1é 0-65535 Immediate ALL NO
instruction input

Communication operation Display
2114h 0Ah 1 u1é 0-65535 ALL NO
status output parameter
csp
Communication selection of pp
2114h 0Ch multi-segment instruction 1 u1é 0-16 Immediate hm NO
sequence numbers csv
pv
-~ . csp
Communication starting )
2114h 0Dh ) 1 ulé 0-9 Immediate pp NO
homing
hm
I Group 2115h: Status parameters
Index | Sub-index Name Unit |Data type| Datarange | Effective |Modes of operation| PDO mapping
2115h 00h Status parameters - - - - N -
Display
2115h 01h Servo status 1 u1é 0-65535 ALL NO
parameter
Display
2115h 02h Motor speed feedback Trpm 16 -9000-9000 ALL NO
parameter
Display
2115h 04h Speed instruction Trpm 116 -9000-9000 ALL NO °
parameter n-?
Internal torque instruction Display o
2115h 05h 0.1% 116 -5000-5000 ALL NO 3
(relative to rated torque) parameter @
]
Display =
2115h 06h Phase current effective value  0.01A u16 0-65535 ALL NO (77
parameter ~+
)
Display =]
2115h 07h DC busbar voltage 0.1V u1é 0-65535 ALL NO o
parameter o
g
Absolute position counter -1073741824~| Display o
2115h 08h ) 1Unit 132 ALL NO 21
(32-bit) 1073741824 | parameter o
) 0.1 Display 8-
2115h 0Ah Electrical angle u1é 0-65535 ALL NO o
degree parameter 3
Mechanical angle (relative to| 0.1 Display <
2115h 0Bh u1é 0-65535 ALL NO
encoder zero point) degree parameter
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
Load inertia identification | 0.01 kg ¢ Display
2115h 0Ch u16 0-65535 ALL NO
value m’ parameter
Speed value relative to input] Display
2115h 0Dh o i Trpm 116 -9000-2000 ALL NO
position instruction parameter
Position deviation counter -1073741824-| Display
2115h OEh 1P 132 ALL NO
(32-bit) 1073741824 | parameter
Input instruction pulse -1073741824~| Display
2115h 10h TUnit 132 ALL NO
counter (32-bit) 1073741824 | parameter
Feedback pulse counter (32— -1073741824-| Display
2115h 12h P 132 ALL NO
bit) 1073741824 | parameter
Position deviation counter -1073741824-| Display
2115h 14h TUnit 132 ALL NO
instruction unit (32-bit) 1073741824 | parameter
Digital input signal Displa
2115h 16h g P 9 1 U1é 0-511 Py ALL NO
monitoring parameter
Digital output signal Displa
2115h 18h 9 . |o‘ 9 1 u16 0-511 Py ALL NO
monitoring parameter
Display
2115h 19h Encoder status 1 u1é 0-65535 ALL NO
parameter
Display
2115h 1ARh Total power-on time (32-bit))  0.1s u32 0-2147483647 ALL NO
parameter
Display
2115h 1Ch Al1 voltage after adjustment]  TmV 16 -32768-32767 ALL NO
parameter
Display
2115h 1Dh Al2 voltage after adjustment| TmV 116 -32768-32767 ALL NO
parameter
Al1 voltage before Display
2115h 1Eh mVv 16 -32768-32767 ALL NO
adjustment parameter
Al2 voltage before Display
2115h 1Fh ) Tmv 116 -32768-32767 ALL NO
adjustment parameter
. Display
2115h 20h Module temperature 1°C u1é 0-65535 ALL NO
parameter
Absolute position encoder -1073741824-| Display
2115h 21h 1 132 ALL NO
turns (32 bit) 1073741824 | parameter
Absolute position encoder -1073741824-| Display
2115h 22h 1 16 ALL NO
turns (H) 1073741824 | parameter
Absolute position encoder -1073741824~| Display
2115h 23h TUnit 132 ALL NO
single-turn position (32 bit) 1073741824 | parameter
Absolute position encoder -1073741824-| Display
2115h 24h TUnit 16 ALL NO
single-turn position (H) 1073741824 | parameter
) Display
2115h 25h Version code 1 0.01 u16 0-65535 ALL NO
parameter
Display
2115h 26h Version code 2 0.01 u16 0-65535 ALL NO
parameter
] Display
2115h 27h Version code 3 0.01 u1é 0-65535 ALL NO
parameter
Display
2115h 28h Product series code 1 u1é 0-65535 ALL NO
parameter
2115h 29h Fault record display 1 uté 0-9 Immediate ALL NO
Display
2115h 2Ah Fault code 1 u16 0-65535 ALL NO
parameter
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Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
Time stamp upon selected Display
2115h 2Bh 0.1s us2 0-2147483647 ALL NO
fault (32-bit) parameter
Current rotation speed of Display
2115h 2Dh Trpm 116 -9000-9000 ALL NO
the selected fault parameter
U-phase current of the Display
2115h 2Eh 0.01A u1é 0-65535 ALL NO
selected fault parameter
Busbar voltage of the Display
2115h 30h 0.1V u1é 0-65535 ALL NO
selected fault parameter
Input terminal state of the Display
2115h 31h 1 u1é 0-511 ALL NO
selected fault parameter
Output terminal state of the Display
2115h 32h 1 u1é 0-511 ALL NO
selected fault parameter
Customized software version Display
2115h 33h 0.01 u16 0-65535 ALL NO
number parameter
Display
2115h 34h Load ratio 1% u1é 0-500 ALL NO
parameter
] ) Display
2115h 35h Regenerative load ratio 1% u1é 0-500 ALL NO
parameter
i Display
2115h 36h Internal warning code 1 u1é 0-65535 ALL NO
parameter
Current segment number of Display
2115h 37h 1 u1é 0-99 ALL NO
internal instruction parameter
) ) Display
2115h 38h Customized serial code 1 u1é 0-65535 ALL NO
parameter
Absolute position counter -1073741824-| Display
2115h 3%h 1 132 ALL NO
high 32 bits (32-bit) 1073741824 | parameter
Feedback pulse counter -1073741824-| Display
2115h 3Bh 1 132 ALL NO
high 32 bits (32-bit) 1073741824 | parameter
| Group 2120h: Virtual DI & DO
Index | Sub-index Name Unit |Datatype| Datarange | Effective |Modes of operation| PDO mapping
2120h 01h Virtual DI enable setting 1 1 u1é 0-65535 Restart ALL YES
2120h 02h Virtual DI enable setting 2 1 u1é 0-65535 Restart ALL YES
2120h 03h Virtual DI enable setting 3 1 u1é 0-65535 Restart ALL YES
2120h 04h Virtual DI enable setting 4 1 u1é 0-65535 Restart ALL YES
] ) Display
2120h 05h Virtual DO enable setting 1 1 u1é 0-65535 ALL YES
parameter
Display
2120h 06h Virtual DO enable setting 2 1 u1é 0-65535 ALL YES
parameter
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9.3  6000H Object dictionary list

Index |Sub-index| Type Name Data type| Access type | Mapping type Unit
913Ah VAR Number of turns ofsb)solute encoder (32- OINT o T Encoder unit
it
2138h VAR Single turn position of absolute encoder OINT o T 1 Tumn
(32-bit)
213Ch VAR | Absolute encoder position (lower 32-bit) DINT ro T Encoder unit
213Dh VAR | Absolute encoder position (higher 32-bit) DINT ro T Encoder unit
213Fh VAR Internal servo code UINT ro T
603Fh VAR Error code UINT ro T
6040h VAR Controlword UINT rw R
6041h VAR Statusword UINT ro T
605Ah VAR Quick stop mode selection INT rw N
605Dh VAR Pause mode selection INT rw N
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 instruction unit
6063h VAR Position actual value DINT ro T Encoder unit
6064h VAR Position actual internal value DINT ro T User instruction unit
6065h VAR Following error window UDINT rw R User instruction unit
6066h VAR Position deviation time window UINT rw R ms
6067h VAR Position window UDINT rw R User instruction unit
6068h VAR Position window time UINT rw R ms
606Bh VAR Velocity demand value DINT ro T Determined by the
606Ch VAR Velocity actual value DINT ro T hundred’s digit of
P09.13
606Dh VAR Velocity window UINT w R 0:RPM
1: User instruction
606Eh VAR Velocity window time UINT rw R ms
Determined by the
hundred’s digit of
606Fh VAR Velocity threshold UINT rw R P09.13
0: RPM
1: User instruction
6071h VAR Target torque INT rw R 0.1% .
6072h VAR Max. torque UINT rw R 0.1% 3
6074h VAR Torque demand INT ro T 0.1% g
6075h VAR Motor rated current UINT ro T 0.001A %
6076h VAR Motor rated torque UINT ro T 0.00TNm ;—)
6077h VAR Torque actual value INT ro T 0.1% o
6078h VAR Actual current value INT ro T 0.1% 3_
607%9h VAR DC bus voltage UDINT ro T 0.001V §'
607Ah VAR Target position DINT rw R User instruction ,8..
607Ch VAR Home offset DINT w R User instruction %
£07Dh 0 ARRAY Soft-limit: Maximum number of Sub- UINT o N §'
indexes 3
607Dh 1 ARRAY Soft-limit: Min. position limit DINT rw R User instruction
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Index |Sub-index| Type Name Data type| Access type | Mapping type Unit
607Dh 2 ARRAY Soft-limit: Max. position limit DINT rw R User instruction
607Eh VAR Polarity USINT rw R
Determined by the
thousand’s digit of
607Fh VAR Max. profile velocity UDINT rw T P09.13
0: Time unit ms
1: User instruction/s"2
6080h VAR Max. motor velocity UDINT rw T rem
6081h VAR Profile velocity UDINT rw R Determined by the
6083h VAR Profile acceleration UDINT w R thousand’s digit of
6084h VAR Profile deceleration UDINT rw R P09.13
) ) 0: Time unit ms
6085h VAR Deceleration for quick stop UDINT rw R 1- User instruction/sh2
6087h VAR Torque slope UDINT rw R Unit: 1% /s
608Fh 0 ARRAY Position encoder resolution USINT ro N
608Fh 1 ARRAY | Encoder resolution per motor revolution UDINT ro T Encoder unit
608Fh 2 ARRAY Number of motor revolution UDINT ro T Revolution
Electronic gear ratio: Maximum number of
6091h 0 ARRAY UINT ro R
sub-indexes
6091h 1 ARRAY Electronic gear ratio: Numerator UDINT rw R
6091h 2 ARRAY Electronic gear ratio: Denominator UDINT rw R
Feed constant: Maximum number of sub-
6092h 0 ARRAY ) UINT ro R
indexes
6092h 1 ARRAY Feed constant: Numerator UDINT rw
6092h 2 ARRAY Feed constant: Denominator UDINT rw R
Position factor: Maximum number of sub-
6093h 0 ARRAY UINT ro N
indexes
6093h 1 ARRAY Position factor: Numerator UDINT rw R
6093h 2 ARRAY Position factor: Feed constant UDINT rw R
Speed encoder factor: Maximum number of]
6094h 0 ARRAY UINT ro N
sub-indexes
6094h 1 ARRAY Speed encoder factor: Numerator UDINT rw
6094h 2 ARRAY Speed encoder factor: Denominator UDINT rw R
Speed factor: Maximum number of sub-
6095h 0 ARRAY ] UINT ro N
indexes
6095h 1 ARRAY Speed factor 1: Numerator UDINT rw
6095h 2 ARRAY Speed factor 1: Denominator UDINT rw R
Acceleration factor: Maximum number of
6097h 0 ARRAY UINT ro N
Sub-indexes
6097h 1 ARRAY Acceleration factor: Numerator UDINT rw R
6097h 2 ARRAY Acceleration factor: Denominator UDINT rw
6098h VAR Homing method UINT rw R
Homing speed: Maximum number of sub-
6099h 0 ARRAY UINT ro N

indexes
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Index |Sub-index| Type Name Data type| Access type | Mapping type Unit
6099h 1 ARRAY Velocity during search for switch UDINT rw R Determined by the
hundred’s digit of
609%9h 2 ARRAY Velocity during search for zero UDINT rw R SO:;;
1: User instruction/s
Determined by the
thousand’s digit of
609Ah VAR Homing acceleration UDINT rw R Po9.13
0: Time required for
0-1000RPM (ms)
1: User instruction/s"2
60B0Oh VAR Position offset DINT rw R User instruction
Determined by the
hundred’s digit of
60B1h VAR Velocity offset DINT rw R P09.13
0:RPM
1: User instruction/s
60B2h VAR Torque offset INT rw R 0.1%
60B8h VAR Touch probe function UINT rw R
60B%h VAR Probe statusword UINT ro T
60BAh VAR Touch probe pos1 pos value DINT ro T
60BBh VAR Touch probe pos1 neg value DINT ro T
60BCh VAR | Probe 2 rising edge position actual value DINT ro T
60BDh VAR | Probe 2 falling edge position actual value DINT ro T
60C0Oh VAR Interpolation sub mode selection INT rw R
0CTh 0 ARRAY Interpolation data record: Maximum UINT o N
number of sub-indexes
60CTh 1 ARRAY Interpolation offset UDINT rw R
60C2h 0 ARRAY Interpolation time period: Maximum UINT o N
number of sub-indexes
60C2h 1 ARRAY Interpolation time unit USINT rw
60C2h 2 ARRAY Interpolation time index SINT rw R
Determined by the
thousand’s digit of
60C5h VAR Max. acceleration UDINT rw R Po9.13
0: Time required for
0-1000RPM (ms)
1: User instruction/s*2
Determined by the
thousand’s digit of
60C6h VAR Max. deceleration UDINT rw R Po7.13
0: Time required for
0-1000RPM (ms)
1: User instruction/s*2
60EOh VAR Positive direction Max. torque limit UINT rw R 0.1%
60ETh VAR Positive direction Max. torque limit UINT rw R 0.1%
60F2h VAR Positioning option code UINT rw R
60F4h VAR Following error actual value DINT ro T User instruction
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Index |Sub-index| Type Name Data type| Access type | Mapping type Unit
60F8h VAR Max. slippage DINT rw R
60FCh VAR Position demand internal value DINT ro T User instruction
60FDh VAR Digital inputs UDINT ro T
4OFER 0 ARRAY DO outputs: Maximum number of Sub- UINT o N
indexes
60FEh 1 ARRAY DO status UDINT w R
60FEh 2 ARRAY Bit masking UDINT rw
Determined by the
hundred’s digit of
60FFh VAR Target velocity UDINT rw R P09.13
0: RPM
1: User instruction /s
6502h VAR Supported drive modes UDINT ro T
I 6000h Object dictionary description
Object 213A,: Number of turns of absolute encoder (32-bit)
Object description Object entry description
Property Value Property Value
Index 213A, Sub-index 00,
Name Single turn position for absolute Access property o
encoder 32bit
Data structure Variable PDO mapping type TPDO
Data type Integer32 Data range -2147483648~2147483647
Modes of operation ALL Default 0
Display the actual number of turns for absolute encoder, which is same as P21.32.
Object 213B,: Single turn position of absolute encoder (32-bit)
Object description Object entry description
Property Value Property Value
Index 213B,, Sub-index 00,
Name Single turn position for absolute Access property o
encoder 32bit
Data structure Variable PDO mapping type TPDO
Data type Integer3?2 Data range -2147483648~2147483647
Modes of operation ALL Default 0
Display the actual single-turn position for absolute encoder, which is same as P21.34.
Object 213C,: Absolute encoder position (lower 32bit)
Object description Object entry description
Property Value Property Value
Index 213C, Sub-index 00,
Name Absolute encoder position (lower Access property o
32bit)
Data structure Variable PDO mapping type TPDO
Data type Integer3?2 Data range -2147483648~2147483647
Modes of operation ALL Default 0

Display actual absolute encoder position (lower 32bit).
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Object 213D;;: Absolute encoder position (higher 32-bit)

Object description Object entry description
Property Value Property Value
Index 213D, Sub-index 00,
Name Absolute encoder position (higher Access property o
32-bit)
Data structure Variable PDO mapping type TPDO
Data type Integer32 Data range -2147483648~2147483647
Modes of operation ALL Default 0

Display actual absolute encoder position (higher 32bit).

Object 213F;;: Internal servo code

Object description Object entry description

Property Value Property Value
Index 213F, Sub-index 00,
Name Error code Access property ro

Data structure Variable PDO mapping type TPDO
Data type unsigned16 Data range 0~65535
Modes of operation ALL Default 0

Display servo drive error code, which is consistent with the number of the panel display error code.

Object 603F;: Error code

Object description Object entry description

Property Value Property Value
Index 603F, Sub-index 00,
Name Error code Access property ro

Data structure Variable PDO mapping type TPDO
Data type unsigned16 Data range 0~65535
Modes of operation ALL Default 0

Display CiA protocol error code.

Note: This not internal error code. For error code, refer to 213Fh.
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Object 6040,: Controlword

Object description Object entry description
Property Value Property Value
Index 6040, Sub-index 00,
Name Controlword Access property rw
Data structure Variable PDO mapping type RPDO
Data type unsigned16 Data range 0~65535
Modes of operation ALL Default 0
Used for enabling and clearing alarms, starting the specified command in different modes.
Bit Definition
0  [Servo ready 0: Invalid 1: Valid
1 Main circuit connected 0: Invalid 1: Valid
2 Quick stop 1: Invalid 0: Valid
3 Servo operation 0: Invalid 1: Valid
4~6  |Relative to modes of operation
; Fault reset Bit7 rising edge is valid
When Bit7=1, other instructions become invalid.
8 Pause 0: Invalid 1: Valid
9~15 |Reserved

Note: 1. It is meaningless to assign the value to each bit of Statusword. It must be combined with other bits to form a certain control

instruction.

2. Bit0 ~bit3 must be sent to switch the servo process according to CiA402 state machine and correctly import into the expected state.
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Object 6041,: Statusword

Object description Object entry description
Property Value Property Value
Index 6041, Sub-index 00,
Name Statusword Access property ro
Data structure Variable PDO mapping type TPDO
Data type unsigned16 Data range 0~65535
Modes of operation ALL Default 0
Bit Definition
0 Servo ready 0: Invalid 1: Valid
1 Start servo running 0: Invalid 1: Valid
2 Servo operation 0: Invalid 1: Valid
3 Servo fault 0: Invalid 1: Valid
4 Main circuit voltage connected |0 Invalid 1: Valid
5 Quick stop 1: Invalid 0: Valid
6 Servo not running 0: Invalid 1: Valid
7 Alarm 0: Invalid 1: Valid
8 For manufacturer’s use Reserved
9 Remote control 0: Invalid 1: Valid
10 Target arrival (relative to modes 0 Invalid 1: Valid
operation)
11 Internal software limit 0: Invalid 1: Valid
12~13 |Relative to modes of operation
14 |For manufacturer’s use Reserved
0: Invalid 1: Valid
15 |Homing completion In absolute system, when the second digit of P09.14 is set to 2, bit15

will be set to 1 (hold at power-failure) after homing completion.

When P20.06=7, clear the bit15 status bit.

The following are the basic statuswords (X represents any value).

Note: After Controlword6040h sends commands in sequence, the Statusword6041h displays the current status of the servo.

Statusword (binary)

Description

XXXX XXXX XOXX 0000  |Servo is not ready (Not ready to switch)
XXXX XXXX XTXX 0000 |Servo startup failure (Switch on disable)
XXXX XXXX X01X 0001 |Servo is ready (Ready to switch on)

XXXX XXXX X01X 0011 |Servo is started (Switch on)

XXXX XXXX X01X 0111 |Servo operation enable (Operation enable)
XXXX XXXX X00X 0111 |Quick stop is active (Quick stop active)

XXXX XXXX XOXX 1111

Fault reaction is active (Fault reaction active)

XXXX XXXX X0XX 1000

Servo fault (Fault)
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Object 605A,: Quick stop mode selection

Object description Object entry description

Property Value Property Value
Index 605A, Sub-index 00,
Name Quick stop mode selection Access property rw
Data structure Variable PDO MAPPING TYPE NO
Data type Integer16 Data range 0~7
Modes of operation ALL Default 1

When Controlword 6040hbit8 paus

e function is valid, the pause effect is determined by 605Dh.

Setting value Stop mode
0 Decelerate to stop as set in P06.26 and remain free.
1 Decelerate to stop according to 6084h deceleration time and remain free.

Decelerate to stop according to 6085h deceleration time and remain free.

Decelerate to stop according to 6085h deceleration time and remain free.

Not defined, cannot be set.

Decelerate to stop according to 6084h deceleration time, and keep position locked.

Decelerate to stop according to 6085h deceleration time, and keep position locked.

~N| OO~ N

Decelerate to stop according to 6085h deceleration time, and keep position locked.

Note: If 605A h is set to O, the stop

mode is related to the setting of P06.26: if P06.26 is set to 0, the emergency stop mode is coast to stop; if

P06.26 is set to 1 or 2, the emergency stop will be in accordance with the deceleration of the 6084h to stop, and the stop mode will be kept in

the free mode after stopping.

If 605A hissettoany of 1,2, 3, 5, 6, or 7, the emergency stop in ALL mode is performed as described in the table above.

Object 605D,,: Pause mode selection

Object description Object entry description

Property Value Property Value

Index 605D, Sub-index 00,

Name Pause mode selection Access property rw

Data structure Variable PDO Mapping type NO

Data type Integer16 Data range -32768~32767
Modes of operation ALL Default 1

When Controlword 6040hbit8 paus

e function is valid, the pause effect is determined by 605Dh.

Setting value

Stop mode

0

Not supported, cannot be set.

1

Decelerate to stop according to 6084h deceleration time, and keep position locked.

2

Decelerate to stop according to 6085h deceleration time, and keep position locked.

Note: If 605D his set to 1 or 2, the pause in ALL mode is performed as described in the table above.
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Object 6060,: Modes of operation

Object description Object entry description
Property Value Property Value
Index 6060, Sub-index 00,
Name Modes of operation Access property rw
Data structure Variable PDO MAPPING TYPE RPDO
Data type integer8 Data range 0~10
Modes of operation ALL Default 0
Select the modes of operation

Setting value Definition

1

Profile position mode (PP)

Refer to section 5.2

2 Velocity mode Not supported

3 Profile velocity mode (PV) Refer to section 5.3
4 Profile torque mode (PT) Refer to section 5.4
6 Homing method (HM) Refer to section 5.5
8 Cycle sync position mode (CSP) Refer to section 5.7
9 Cycle sync velocity mode (CSV) Refer to section 5.8
10 Cycle sync torque mode (CST) Refer to section 5.9

Object 6061,: Modes of operation display

Object description Object entry description
Property Value Property Value
Index 6061, Sub-index 00,
Name Modes of operation display Access property ro
Data structure Variable PDO MAPPING TYPE TPDO
Data type integer8 Data range 0~10
Modes of operation ALL Default 0
Display the modes of operation display
Value Definition

1 Profile position mode (PP) Refer to section 5.2

2 Velocity mode Not supported

3 Profile velocity mode (PV) Refer to section 5.3

4 |Profile torque mode (PT) Refer to section 5.4

6 Homing method (HM) Refer to section 5.5

8 Cycle sync position mode (CSP) Refer to section 5.7

9 |Cycle sync velocity mode (CSV) Refer to section 5.8

10 |Cycle sync torque mode (CST) Refer to section 5.9
Object 6062;: Position demand value
Object description Object entry description
Property Value Property Value
Index 6062, Sub-index 00,
Name Position demand value Access property ro
Data structure Variable PDO MAPPING TYPE TPDO
Data type Integer32 Data range -2147483648~2147483647
Modes of operation PP/CSP/HM Default 0

Display position instruction in real time (user unit)
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Object 6063,: Position actual internal value

Object description Object entry description

Property Value Property Value
Index 6063, Sub-index 00,
Name Position actual internal value Access property ro
Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation ALL Default 0

Display motor absolute position actual value in real time, same as P21.17 (encoder unit)

Object 6064, Position actual value

Object description Object entry description

Property Value Property Value

Index 6064, Sub-index 00,

Name Position actual value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation ALL Default 0

Display user absolute position actual value in real time, same as P21.07 (instruction unit)

Object 6065;: Following error window

Object description Object entry description

Property Value Property Value

Index 6065, Sub-index 00,

Name Following error window Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type unsigned32 Data range 0~ 4294967295

Modes of operation PP/CSP/HM Default 1000000000

When the difference between position demand value 6062h and position actual value 6064h exceeds +6065h, the overlarge position deviation

Err043 occurs.

Note: The following error window is the smaller of P00.19 and 6065h.

Object 6066,: Position deviation time window

Object description Object entry description

Property Value Property Value
Index 6066, Sub-index 00,
Name Position deviation time window Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PP/CSP/HM Default 0

If the Value of 60F4h exceeds the overlarge position deviation threshold (the smaller value of P00.19 and 6065h) and the duration is greater
than the 6066h set value, bit 13 of the 6041h status word will be set to 1.
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Object 6067,: Position window

Object description Object entry description

Property Value Property Value

Index 6067, Sub-index 00,

Name Position window Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type unsigned32 Data range 0~ 4294967295
Modes of operation PP/CSP/HM Default 1000000000

In position mode, when the difference between the position demand value 6062h and the user’s position actual value 6064h is within £6067h,

and the time reaches 6068h, then the position reached and bit10 of Statusword 6041h becomes 1.

In position mode, when the servo is enabled, this flag is ON.

Note: The position arrival threshold value is based on the smaller value of P04.47 and 6067, and the position completion output is also related

to P04.48.

Object 6068,: Position window time

Object description Object entry description

Property Value Property Value
Index 6068, Sub-index 00,
Name Position window time Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PP/CSP/HM Default 0

In position mode, the holding time refers to the time when the difference between the position demand value 6062h and the user’s position
actual value 6064h is within £6067h, the position reaches and the bit10 of Statusword 6041h becomes 1.
In position mode, when the servo is enabled, this flag is ON.

Note: Use this function to set P04.48 to 2. Take the larger value between 6068h and P04.49 positioning completion holding time as a reference.

Object 606B,;: Velocity demand value

Object description Object entry description

Property Value Property Value

Index 606B,, Sub-index 00,

Name Velocity demand value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type integer 32 Data range -2147483648~2147483647

Modes of operation PV/CSV Default 0

Display actual velocity instruction. If converted into velocity unit, it is same as P21.03.

Object 606C;: Velocity actual value S

Object description Object entry description g

Property Value Property Value %

Index 606C, Sub-index 00, -

Name Velocity actual value Access property ro g"

Data structure Variable PDO MAPPING TYPE TPDO g_

Data type integer 32 Data range -2147483648~2147483647 §'_

Modes of operation ALL Default 0 8,_

Display velocity actual value. If converted into velocity unit, it is same as P21.01. %
§".
o
<
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Object 606D, Velocity window

Object description Object entry description

Property Value Property Value
Index 606D, Sub-index 00,
Name Velocity window Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PV/CSV Default 65535

When the difference between the target velocity 60FFh and the user actual speed 606Ch is within £606Dh, and the time reaches 606Eh, the

speed arrives. The bit10 of Statusword 6041h becomes 1 and DO is enabled.

In profile velocity mode and cycle sync velocity mode, this flag is ON when the servo is enabled.

Object 606E,: Velocity window time

Object description Object entry description

Property Value Property Value
Index 606E;, Sub-index 00,
Name Velocity window time Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PV/CSV Default 0

When the difference between the target velocity 60FFh and user actual speed 606Ch is within £606Dh, and the time reaches 606Eh, then the

speed arrives. The bit10 of Statusword 6041h becomes 1 and DO is enabled.

In Profile velocity mode and cycle sync velocity mode, this flag is ON when the servo is enabled.

Object 606F,: Velocity threshold

Object description Object entry description

Property Value Property Value
Index 606F, Sub-index 00h
Name Velocity threshold Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PV Default 65535

When the user velocity feedback 606Ch is within +606Fh and the time reaches 606Eh setting value, it means that the user speed is 0 and bit12

of 6041h becomes 1.

In profile velocity mode, this flag turns ON. This flag has nothing to do with the enabling of the servo.

Object 6071,: Target torque

Object description Object entry description

Property Value Property Value

Index 6071, Sub-index 00,

Name Target torque Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type integer16 Data range -5000~5000
Modes of operation PT/CST Default 0

Torque setting in PT/CST mode, Unit0.1%.

100.0% corresponds to 1 time of rated motor torque.
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Object 6072,: Maximum torque

Object description Object entry description

Property Value Property Value
Index 6072, Sub-index 00,
Name Maximum torque Access property rw
Data structure Variable PDO MAPPING TYPE RPDO
Data type unsigned16 Data range 0~5000
Modes of operation ALL Default 5000
Set the maximum torque of the motor. Maximum torque instruction (Unit0.1%)

Take the smaller value of 6072h maximum torque and internal torque limit parameter (P03.08, 03.09).

Object 6074,: Torque demand

Object description Object entry description

Property Value Property Value
Index 6074, Sub-index 00,
Name Torque demand Access property ro

Data structure Variable PDO MAPPING TYPE TPDO
Data type integer16 Data range -5000~5000
Modes of operation ALL Default 0
Display the internal torque value in real time in the servo operation. Unit is 0.1%.

100.0% corresponds to 1 time of rated motor torque.

Object 6075,: Motor rated current

Object description Object entry description

Property Value Property Value
Index 6075, Sub-index 00,
Name Motor rated current Access property ro

Data structure Variable PDO MAPPING TYPE TPDO
Data type integer16 Data range 0~65535
Modes of operation ALL Default -
Display motor rated current in real time. Unit is 000.1A.

Object 6076,: Motor rated torque

Object description Object entry description

Property Value Property Value
Index 6076, Sub-index 00,
Name Motor rated torque Access property ro

Data structure Variable PDO MAPPING TYPE TPDO
Data type integer16 Data range 0~65535
Modes of operation ALL Default -

Display motor rated torque in real time. Unit is 000.TNm.
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Object 6077,: Torque actual value

Object description Object entry description

Property Value Property Value

Index 6077, Sub-index 00,

Name Torque actual value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type integer16 Data range -5000~5000
Modes of operation ALL Default 0

Display the torque feedback inside the servo in real time.

100.0% corresponds to 1 time of rated motor torque. Same as P21.04. Unit is 0.1%.

Object 6078,: Actual current value

Object description Object entry description

Property Value Property Value

Index 6078, Sub-index 00,

Name Actual current value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type integer16 Data range -32768~32767
Modes of operation ALL Default 0

Display the actual current value in real time (Unit: 0.1% of rated value)

Object 6079,: DC bus voltage value

Object description Object entry description

Property Value Property Value

Index 6079, Sub-index 00,

Name DC bus voltage value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Unsigned32 Data range 0~ 4294967295
Modes of operation ALL Default 0

Display bus voltage (Unit: Tmv), same as the bus voltage in P21.06.

Object 607A,: Target position

Object description Object entry description

Property Value Property Value

Index 607A, Sub-index 00,

Name Target position Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation PP/CSP Default 0

Set the target position in profile position mode and cycle sync position mode.

In profile position mode, if running the absolute instructions, the user absolute position 6064h = 607Ah after positioning is completed. If

running relative instructions, the user’s travel distance increment will be equal to 607Ah after positioning is completed.
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Object 607C,: Home offset

Object description Object entry description

Property Value Property Value

Index 607C, Sub-index 00,

Name Home offset Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation HM Default 0

1. After the homing is completed, the motor stop position is the mechanical origin. By setting 607Ch, the relationship between mechanical
origin and mechanical zero can be set: mechanical origin = mechanical zero + 607C (origin offset). When 607C=0, the mechanical origin
coincides with the mechanical zero point.

2. The conditions for effective origin offset: Run at power-on, the homing is completed, bit15 of the statusword 6041h=1.

3. In homing modes, first select the homing method(6098h) from the host controller, then set the homing speed (6099-1h 6099-2h) and
homing acceleration speed(609Ah). After the homing trigger signal is given, the servo will automatically find the mechanical origin according
to the setting and complete the relative position relationship between the mechanical origin and the mechanical zero.

For example: By means of homing method 35, take the current position as mechanical origin. After the homing is completed, the user’s current
position 6064h= 607Ch, and the motor shaft will not rotate.

Mechanical origin: A fixed position on the machine, corresponding to the origin switch, limit switch, Z signal of the motor, etc.

Mechanical zero point : Absolute position 0 on the machine

Object 607D, Soft limit

Object description Object entry description

Property Value Property Value

Index 607Dy, Sub-index 00,

Name Number of sub-indexes of soft Access property R
limit

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned8 Data range 0~512

Modes of operation ALL Default 2

When the position feedback reaches the internal soft limit, it will stop at the reach limit, the servo reports an overtravel alarm (AL.086 or
AL.087), and bit11 of status word 6041h = 1, i.e., the soft limit is in effect. At this time, inputting a reverse motion instruction can exit the servo
from the position overrun state and clear bit11 to zero.

In torque mode and speed mode, the soft limit function is constrained by P06.28, when P06.28=1, the soft limit is invalid. Enable the soft limit
P06.28=0, P07.08=1 or 2 as follows:

Object description Object entry description

Property Value Property Value

Index 607Dy, Sub-index: 01,

Name Minimum software position limit ~ |Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation ALL Default -2147483648

Software limit function: The fourth digit of P07.08 from the right

0: Disable software limit

1: Enable software limit after power-on

2: Enable software limit after homing is completed

Set the minimum value of the software absolute position limit. When the value is -2147483648, it means the negative direction is not limited.

Minimum software position limit = (607D-01h)

Property Value Property Value
Index 607Dy, Sub-index: 02,
Name Maximum software position limit  |Access property Rw
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Data structure / PDO MAPPING TYPE RPDO
Data type Integer3?2 Data range -2147483648~2147483647
Modes of operation ALL Default 2147483647

Software limit function: The fourth digit of P07.08 from the right

0: Disable software limit

1: Enable software limit after power-on

2: Enable software limit after homing is completed

Set the maximum value of the software absolute position limit. When the value is 2147483647, it means the positive direction is not limited.

Maximum software position limit = (607D-02h)

Object 607E,: Polarity

Object description Object entry description

Property Value Property Value
Index 607E, Sub-index 00,
Name Polarity Access property rw
Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~1
Modes of operation Default 0

1 Set the polarity for torque instruction, position instruction and speed instruction. When using, the speed, position and torque polarity should

be 0 (Bit5~7 is 0) or set 224(Bit5~7 is 1). After setting 607Eh, this function will become effective after restarting the power supply.

Bit Definition

0 Reserved

1 Reserved

2 Reserved

3 Reserved

4 Reserved

5 Torque instruction 6071h/60B2hx(-1)
6 |Speed instruction 60FFh/60BThx=(-1)
7 Position instruction 607Ah/60B0hx(-1)

Object 607F,: Max. profile velocity

Object description Object entry description

Property Value Property Value

Index 607F, Sub-index 00,

Name Max. profile velocity Access property rw

Data structure Variable PDO MAPPING TYPE TPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PP/PV/PT/CSV/CST Default 13107200

Maximum speed limit in PP/PV/PT/CSV/CST/HM modes. Unit: instruction unit/S
PP/PV/CSV/HM mode, the maximum speed limit is based on the smaller value of 607Fh and 6080h.
PT/CST mode, the maximum speed limit is based on the smaller Value of 607Fh, 6080h, and internal speed limit (P03.27, P03.28).

Object 6080;: Max. motor velocity

Object description Object entry description

Property Value Property Value

Index 6080, Sub-index 00,

Name Max. motor velocity Access property rw

Data structure Variable PDO MAPPING TYPE TPDO

Data type Unsigned32 Data range 0~4294967295
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Modes of operation

ALL

Default

6500

Maximum motor speed is set at 6080h to protect the motor and is valid in all modes. Unit: Rom/min

1. In speed mode, the maximum speed limit is based on the smaller value of 607Fh and 6080h.
2. In torque mode, the maximum speed limit is based on the smaller Value of 607Fh, 6080h and internal speed limit (P03.27, P03.28).

3. In position mode, the maximum speed limit of PP mode is based on the smaller value of 607Fh and 6080h.

In CSP mode, the maximum speed limit is 6080h. The first digit from the right of the servo internal function code P09.17 can be selected to set

the 6080h limit or not:

(1) In the CSP mode, if the first digit from the right of P09.17 is set to 0 and 6080h is not used as a speed limit, then Err.78 will be reported

when the maximum speed is exceeded.

(2) In the CSP mode, if the first digit from the right of P09.17 is set to 1, the maximum speed of the motor will be set according to the value of

6080h.

Object 6081, Profile velocity

Object description Object entry description

Property Value Property Value

Index 6081, Sub-index 00,

Name Profile velocity Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PP Default 0

It represents the speed of offset instruction at constant speed in profile position mode. Unit: User instruction Unit/S

The actual operation speed of 6081h is limited by the smaller value between 607F and 6080.

Object 6083, Profile acceleration

Object description Object entry description

Property Value Property Value

Index 6083, Sub-index 00,

Name Profile acceleration Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PP/PV Default 13107200

The fourth bit from the right of operation panel P09.13 can set the acceleration unit.

When it is 0: The meaning of the profile position mode is the acceleration of the motor from Orpm to 1000rpm corresponding to the position

of the given instruction, the unit is rom/ms;
When it is 1: User instruction Unit/S?

Object 6084,: Profile deceleration

Object description Object entry description

Property Value Property Value

Index 6084, Sub-index 00,

Name Profile deceleration Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation ALL Default 131072000

1. The fourth digit from the right of P09.13 on the operation panel can set the acceleration unit: when it is 0, the unit is rpm/ms; when it is 1,

the unit is the unit of the user instruction / S

2. ALL mode operation, for quick stop: set 605A = 1 or 5; for emergency stop: decelerate to stop according to 6084h.

3. ALL mode operation, for pause: set 605D=1 and decelerate to stop according to 6084h.

4. ALL mode operation, for OFF stop: set P06.26=1 or 2, and decelerate to stop according to 6084h.

5. ALL mode operation, for NO2 fault: set P06.27=1, and decelerate to stop according to 6084h.
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Object 6085;: Quick stop deceleration speed

Object description Object entry description

Property Value Property Value

Index 6085, Sub-index 00,

Name Quick stop deceleration speed Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation ALL Default 4294967295

1. The fourth position from the right of operation panel P09.13 can reduce the speed unit: when it is O: the unit is rpm/ms; when it is 1: the unit

is user's instruction/S%

2. ALL mode operation, for quick stop: set 605A=2,3,6,7 (any one of them); for emergency stop, decelerate to stop according to 6085h.

3. ALL mode operation, for pause: set 605D=2 and decelerate to stop according to 6085h.

4. ALL mode operation, for over-travel stop: decelerate and stop according to 6085h.

Object 6087,: Torque slope

Object description Object entry description

Property Value Property Value

Index 6087, Sub-index 00,

Name Torque slope Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PT/CST Default 1000

The torque instruction acceleration in profile torque mode: Torque instruction increment per second (Unit: 1% /s)

Object 608F;: Position encoder resolution

Object description Object entry description

Property Value Property Value
Index 608F, Sub-index 00,
Name Position encoder resolution Access property Ro
Data structure / PDO MAPPING TYPE NO
Data type Unsigned8 Data range 0~2
Modes of operation ALL Default 2
Property Value Property Value
Index 608F, Sub-index 01,
Name Motor encoder resolution Access property Rw
Data structure / PDO MAPPING TYPE NO

Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 131072
Property Value Property Value
Index 608F, Sub-index 02,

Motor resolution
Name corresponding to the number of  |Access property Rw

motor revolution
Data structure / PDO MAPPING TYPE NO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1

The electronic gear ratio is formed by 6091h and 6092h. For specific relationship, refer to 6091h electronic gear ratio.
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Object 6091,: Electronic gear ratio

Object description Object entry description
Property Value Property Value
Index 6091, Sub-index 00,
Name Number of electronic gear ratio Access property -
index
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation ALL Default 2
Property Value Property Value
Index 6091, Sub-index 01,
Name Electronic gear ratio: Access property -
Numerator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1
Property Value Property Value
Index 6091, Sub-index 02,
Name Electromc gear ratio: Access property R
Denominator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1

The X5E servo drive provides 2 sets of electronic gear ratio schemes, one is the default parameter inside the X5E servo, and the other is to
enable the 608Fh/ 6091h/6092h schemes, which are switched via the second digit from the right of P09.13.
608Fh/6091h/6092h is not enabled when the 2nd digit from the right of P09.13 is set to 0 . In this case, P00.08 and P00.10/P00.12 are effective;

608Fh/ 6091h/6092h is enabled when the 2nd digit from the right of P09.13 is set to 1. In this case, P00.08 and P00.10/P00.12 are not effective.
6091h_01(Number of

motor revolution)

6091h_02(Number of
drive axis revolution)

608Fh_01(Motor encoder resolution)

608Fh_02(Encoder resolution corresponds

to the number of motor revolution)
608F*6091/6092 =
(Electronic gear ratio)

6092h_01(Host device setting value)
6092h_02(Number of drive axis revolution)
« For example: The upper instruction should be set to be one revolution per 10000 drive shafts: 6091h (1: 1) 6092h (10000: 1)
+ Internal speed=60FFh*6091h Numerator*6092h Denominator *60 /6091h Denominator /6092h Numerator. Speed feedback coincides with
instruction. The third digit of P09.13 from the right determines the speed unit. 0: RPM, 1: User instruction/s, the speed Unit is determined by
6091h and 6092h.

+ Allowable range for gear ratio setting: Encoder resolution/10000000 = Gear ratio < Encoder resolution/2.5

+ The final electronic gear ratio can be confirmed as follows: P21.70 is set to 3, P21.71 and P21.72 can respectively display the lower 16-bit
and higher 16- bit of numerator of the final electronic gear ratio; P21.73 and P21.74 can respectively display the lower 16-bit and higher 16-

bit of denominator of the final electronic gear ratio.
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Object 6092;: Feed constant

Object description Object entry description

Property Value Property Value

Index 6092, Sub-index 00,

Name Number of sub-indexes Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned8 Data range 0~512

Modes of operation ALL Default 2

Property Value Property Value

Index 6092, Sub-index 01,

Name Feed constant: Numerator Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 131072(17bit 4R55328 )
Property Value Property Value

Index 6092, Sub-index 02,

Name Feed constant: Denominator Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type

Unsigned32

Data range

1~4294967295

Modes of operation

ALL

Default

1

The electronic gear ratio is formed by 608Fh and 6091h. For specific relationship, refer to 6091h electronic gear ratio.

Object 6093, Position factor

Object description Object entry description

Property Value Property Value
Index 6093, Sub-index 00,
Name Number of sub-indexes Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation ALL Default 2
Property Value Property Value
Index 6093, Sub-index 01,
Name Position factor: Numerator Access property Rw
Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1

Property Value Property Value

Index 6092, Sub-index 02,

Name Position factor: Denominator Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type

Unsigned32

Data range

1~4294967295

Modes of operation

ALL

FiME

1

Reserved
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Object 6094,: Speed encoder factor

Object description Object entry description
Property Value Property Value
Index 6094, Sub-index 00,
Name Number of sub-indexes Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation ALL Default 2
Property Value Property Value
Index 6094, Sub-index 01,
Name Speed encoder factor: Access property -
Numerator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1
Property Value Property Value
Index 6094, Sub-index 02,
Name Speed ?nCOder factor Access property Rw
Denominator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1
Reserved
Object 6095,: Speed factor
Object description Object entry description
Property Value Property Value
Index 6095, Sub-index 00,
Name Number of sub-indexes Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation ALL Default 2
Property Value Property Value
Index 6095, Sub-index 01,
Name Speed factor: Numerator Access property Rw
Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1

Property Value Property Value

Index 6095, Sub-index 02,

Name Speed factor: Denominator Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type

Unsigned32

Data range

1~4294967295

Modes of operation

ALL

Default

1

Reserved
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Object 6097,: Acceleration speed factor

Object description Object entry description
Property Value Property Value
Index 6095, Sub-index 00,
Name Number of sub-indexes Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation ALL Default 2
Property Value Property Value
Index 6095, Sub-index 01,
Name Acceleration speed factor: Access property -
Numerator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1
Property Value Property Value
Index 6092, Sub-index 02,
Name Accelerétion speed factor: Access property -
Denominator
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned32 Data range 1~4294967295
Modes of operation ALL Default 1
Reserved
Object 6098,: Homing method
Object description Object entry description
Property Value Property Value
Index 6098, Sub-index 00,
Name Homing method Access property rw
Data structure Variable PDO MAPPING TYPE RPDO
Data type Integer8 Data range 0~35
Modes of operation HM Default 0

All 31 kinds of homing methods are specified based on homing switch signal, limit switch signal, and encoder Z-phase signal. For details, refer

to section 5.4 Homing method.
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Object 6099,: Homing speed

Object description Object entry description

Property Value Property Value

Index 6099, Sub-index 00,

Name Number of sub-indexes Access property RO

Data structure / PDO MAPPING TYPE NO

Data type Unsigned8 Data range 0~512

Modes of operation HM Default 2

Property Value Property Value

Index 6099, Sub-index 01,

Name Velocity during search for switch  |Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 1~4294967295
Modes of operation HM Default 218453
Property Value Property Value

Index 6099, Sub-index 02,

Name Velocity during search for zero Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 1~4294967295
Modes of operation HM Default 21845

Set the speed unit type at the third digit from the right of P09.13. When it is set to 1, the speed unit is user instruction /S; When it is set to 0, it

is rpm.

Two kinds of speed in homing method: Speed 60990120h can be set as the higher value, which is used to make quick prediction; Speed

60990220h can be set as the lower speed, which is used for accurate positioning.

Object 609A,: Homing acceleration

Object description Object entry description

Property Value Property Value

Index 609A, Sub-index 00,

Name Homing acceleration Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type unsigned32 Data range 0~4294967295
Modes of operation HM Default 1310720

The fourth digit from the right of P09.13 can set the type of acceleration unit, when it is set to 1, the speed unit is user instruction /S*2; When

itissetto 0, itis rpm.

For example:

When P09.13=16#X0XX, it means the acceleration time that the motor accelerates from Orpm to 1000rpm. Unit: ms

Object 60B0,: Position offset

Object description Object entry description

Property Value Property Value

Index 6080, Sub-index 00,

Name Position offset Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation CSP Default 0

Set the position offset in cycle sync position mode, Target position=607Ah+60B0h
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Object 60B1,: Speed offset

Object description Object entry description

Property Value Property Value
Index 60B1, Sub-index 00,
Name Speed offset Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Integer32 Data range -2147483648~2147483647
Modes of operation Csv Default 0

Set the speed offset in cycle sync velocity mode. Target velocity=60FFh+40B1h.

Object 60B2,: Torque offset

Object description Object entry description

Property Value Property Value
Index 60B2, Sub-index 00,
Name Torque offset Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Integer16 Data range -32768~32767
Modes of operation CSP/CSV/CST Default 0

Set the torque offset in cycle sync torque mode. Target torque=6071h+60B2h

Object 60B8,: Touch probe function

Object description Object entry description

Property Value Property Value
Index 60B8,, Sub-index 00,
Name Touch probe function Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation / Default 0

Select the types of touch probe function at the highest bit of P09.14(the fourth digit from the right side), corresponding to 60B%h Touch

probe function Statusword.

Some DI signals and Z-phase signals are too narrow, it cannot make sure that all the rising edge and falling edge signals can be captured.

Therefore, please pay attention to the following when using:

1Try to avoid using both rising and falling edges for the same probe

2 When using Z-signal, only the rising edge can be used, not the falling edge.

. Description
Bt P09.14==16#0000 P09.14==16#1000
Probe 1 enabled Probe 1 enabled
0 0: Disable probe 1 0: Disable probe 1
1: Enable probe 1 1: Enable probe 1
Probe 1 trigger mode Probe 1 trigger mode
1 0: Single trigger 0: Single trigger
1: Continuous trigger 1: Continuous trigger
Probe 1 trigger signal selection Probe 1 trigger signal selection
2 0: DI8 trigger 0: DI8 trigger
1. Z-signal trigger 1. Z-signal trigger
3 Reserved Reserved
Probe 1 rising edge latch Probe 1 rising edge latch
4 0: Disable probe 1 rising edge latch 1: Enable probe 1 rising  |0: Disable probe 1 rising edge latch 1: Enable probe 1 rising
edge latch edge latch
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Probe 1 falling edge latch Probe 1 falling edge latch
5 0: Disable probe 1 falling edge latch 1: Enable probe 1 falling |0: Disable probe 1 falling edge latch 1: Enable probe 1 falling
edge latch edge latch
6~7 Reserved Reserved
Probe 2 enabled Probe 2 enabled
8 0: Disable probe 2 0: Disable probe 2
1: Enable probe 2 1: Enable probe 2
Probe 2 trigger mode Probe 2 trigger mode
9 0: Single trigger 0: Single trigger
1: Continuous trigger 1: Continuous trigger
Probe 2 trigger signal selection Probe 2 trigger signal selection
10 0: DI9 trigger 0: DI9 trigger
1. Z-signal trigger 1. Z-signal trigger
11 Reserved Reserved
Probe 2 rising edge latch Probe 2 rising edge latch
12 0: Disable probe 2 rising edge latch 0: Disable probe 2 rising edge latch
1: Enable probe 2 rising edge latch 1: Enable probe 2 rising edge latch
Probe 2 falling edge latch Probe 2 falling edge latch
13 0: Disable probe 2 falling edge latch 0: Disable probe 2 falling edge latch
1: Enable probe 2 falling edge latch 1: Enable probe 2 falling edge latch
14~15 Reserved Reserved
Object 60B9,: Probe Statusword
Object description Object entry description
Property Value Property Value
Index 60B9, Sub-index 00,
Name Probe Statusword Access property ro
Data structure Variable PDO MAPPING TYPE TPDO
Data type Unsigned16 Data range 0~65535
Modes of operation / Default 0

Select the types of touch probe Statusword at the highest bit of P09.14(the fourth digit from the right side), corre-

sponding to 60B8h touch probe function.

. Description

Bit P09.14==16#0000 P09.14==16#1000
Probe 1 enabled Probe 1 enabled

0 0: Disable probe 1 0: Disable probe 1
1: Enable probe 1 1: Enable probe 1
Probe 1 rising edge latch Probe 1 rising edge latch

1 0: Not execute probe 1 rising edge latch 0: Not execute probe 1 rising edge latch
1: Execute probe 1 rising edge latch 1: Execute probe 1 rising edge latch
Probe 1 falling edge latch Probe 1 falling edge latch

2 0: Not execute probe 1 falling edge latch 0: Not execute probe 1 falling edge latch
1: Execute probe 1 falling edge latch 1: Execute probe 1 falling edge latch

3~5 Reserved Reserved
Probe 1 trigger signal selection

6 0: DI8 trigger Reserved

1. Z-signal trigger
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Probe 1 trigger DI level selection
7 0: DI8 low level trigger Reserved

1: DI8 high level trigger

Probe 2 enabled

) Probe 2 enabled
0: Disable probe 2 }
8 0: Disable probe 2
1: Enable probe 2
1: Enable probe 2

Probe 2 rising edge latch Probe 2 rising edge latch
9 0: Not execute probe 2 rising edge latch 1: Execute probe 2 0: Not execute probe 2 rising edge latch 1: Execute probe 2

rising edge latch rising edge latch

Probe 2 falling edge latch Probe 2 falling edge latch

10 0: Not execute probe 2 falling edge latch 1: Execute probe 2 |0: Not execute probe 2 falling edge latch
falling edge latch 1: Execute probe 2 falling edge latch

11~13 Reserved Reserved

14 Probe 2 trigger signal selection 0: DI? trigger 1: Z-signal trigger|Reserved

15 Probe 2 trigger DI level selection Reserved

0: DI9 low level trigger 1: DI? high level trigger

Object 60BA;: Touch probe pos1 pos value

Object description Object entry description

Property Value Property Value

Index 60BA, Sub-index 00,

Name Touch probe pos1 pos value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647

Modes of operation / Default 0

Record the position instruction when the probe 1 rising edge is valid (instruction unit, 6062h)

Object 60BB,: Touch probe pos1 neg value

Object description Object entry description

Property Value Property Value

Index 60BB, Sub-index 00,

Name Touch probe pos1 neg value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647

Modes of operation / Default 0

Record the position instruction when the probe 2 falling edge is valid (instruction unit, 6062h) .
S

Object 60BC,: Touch probe pos2 pos value o

Object description Object entry description g

Property Value Property Value al

Index 60BC, Sub-index 00, g)r

Name Touch probe pos2 pos value Access property ro %)_

Data structure Variable PDO MAPPING TYPE TPDO 8_

Data type Integer32 Data range -2147483648~2147483647 E’.

Modes of operation / Default 0 ’é.r

Record the position instruction when the probe 2 rising edge is valid (instruction unit, 6062h) %‘
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Object 60BD,: Touch probe 2 falling edge position actual value

Object description Object entry description

Property Value Property Value

Index 60BD, Sub-index 00,

Name Touch probe 2 falling edge position Access property o
actual value

Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647

Modes of operation / Default 0

Record the position instruction when the probe 2 falling edge is valid (instruction unit, 6062h)

Object 60CO0,: Interpolation sub-mode selection

Object description Object entry description

Property Value Property Value

Index 60C0, Sub-index 00,

Name Interpolation sub-mode selection |Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer16 Data range -32768~32767
Modes of operation IP Default 0
Interpolation curve selection in position interpolation mode
Value Interpolation mode
-32768~-1 |For manufacturer use
0 Linear interpolation
1~32767 |Reserved

Object 60C1,;: Interpolation data record
Object description Object entry description
Property Value Property Value
Name 60C1h Sub-index 00h
Data structure Number of sub-indexes Access property Rw
Data type / PDO MAPPING TYPE RPDO
Modes of operation Unsigned8 Data range 0~512

IP Default 1
Property
Property Value Property Value
Index 60C1, Sub-index 01,
Name Interpolation offset Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Integer32 Data range -2147483648~2147483647
Modes of operation IP Default 0

For the position instruction in interpolation position mode, the interpolation offset is absolute offset instruction. Each time the sync cycle

comes, the host device sends offset instruction to the slave. Unit: p/s
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Object 60C2,: Interpolation cycle

Object description Object entry description

Property Value Property Value
Index 6099, Sub-index 00,
Name Number of sub-indexes Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation IP Default 2
Property Value Property Value
Index 60C2, Sub-index 01,
Name Interpolation time unit Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Unsigned8 Data range 0~512
Modes of operation IP Default 1

Set the interpolation cycle in interpolation position mode.(unit: ms)

60C20108h is the time constant of interpolation cycle. (ms)

Property Value Property Value
Index 60C2, Sub-index 02,
Name Interpolation time index Access property Rw
Data structure / PDO MAPPING TYPE RPDO
Data type Integer8 Data range -255~255
Modes of operation IP Default -3

60C20208h is the unit of interpolation cycle time.

-3 represents ms of time unit.

Object 60C5,: Max. Acceleration

Object description Object entry description

Property Value Property Value

Index 60C5,, Sub-index 00,

Name Max. acceleration Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PP/PV/HM Default 1000000000

The fourth bit from the right of P09.13 can set the unit of acceleration.

When it is 0: It represents the acceleration speed of offset instruction acceleration in profile position/profile velocity mode. Set the max.
acceleration speed in profile position mode, profile velocity mode and homing mode, which is limited by 6083h.
It means the max. acceleration speed that the motor accelerates from Orpm to 1000rpm. Unit: rpm/ms.

When it is 1: User instruction unit/S?” .
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Object 60C6,: Max. deceleration

Object description Object entry description

Property Value Property Value

Index 60C6, Sub-index 00,

Name Max. deceleration Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Unsigned32 Data range 0~4294967295
Modes of operation PP/PV/HM Default 1000000000

The fourth bit from the right of P09.13 can set the unit of acceleration.

When it is 0: It represents the deceleration speed of offset instruction acceleration in the profile position/profile velocity mode. Set the max.
deceleration speed in profile position mode, profile velocity mode, and homing mode, which is limited by 6084h.

[t means the max. deceleration speed that the motor accelerates from Orpm to 1000rpm. Unit: rom/ms.

When it is 1: User instruction unit/S?

Object 60EOQ,: Positive direction Max. torque limit

Object description Object entry description

Property Value Property Value
Index 60EOQ, Sub-index 00,
Name Positive direction Max. torque limit |Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation ALL Default 10000

Limit the max. torque in positive direction. Unit: 0.1%

Object 60E1,: Negative direction Max. torque limit

Object description Object entry description
Property Value Property Value
Index 60E1, Sub-index 00,
Name Negative direction Max. torque Access property "

limit
Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation ALL Default 10000

Limit the max. torque in negative direction. Unit: 0.1%

Object 60F2;: Positioning option code

Object description Object entry description

Property Value Property Value
Index 60F2, Sub-index 00,
Name Positioning option code Access property rw

Data structure Variable PDO MAPPING TYPE RPDO
Data type Unsigned16 Data range 0~65535
Modes of operation PP/IP Default 0
Reserved
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Object 60F4,: Following error actual value

Object description Object entry description

Property Value Property Value
Index 60F4, Sub-index 00,
Name Following error actual value Access property ro
Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation PP/HM/CSP Default 0

Display the actual position deviation (user position unit)

Object 60F8;: Max. slippage

Object description Object entry description

Property Value Property Value

Index 60F8, Sub-index 00,

Name Max. slippage Access property ro

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer32 Data range -2147483648~2147483647
Modes of operation PV Default 1000000000

Monitor whether the maximum slippage is reached, used for asynchronous motors.

Object 60FC,;: Position demand internal value

Object description Object entry description

Property Value Property Value

Index 60FC, Sub-index 00,

Name Position demand internal value Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Integer32 Data range 0~4294967295
Modes of operation PP/HM/CSP Default 0

Display the real-time position instruction of the motor.

Position demand value (6062h)x Position factor (6093h) = Position instruction of motor 60FCh (encoder unit)
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Objet 60FD,: Digital inputs

Object description Object entry description
Property Value Property Value
Index 60FD, Sub-index 00h
Name Digital inputs Access property ro
Data structure Variable PDO MAPPING TYPE TPDO
Data type Unsigned32 Data range 0~4294967295
Modes of operation ALL Default 176608
(0 0000 0011 0000 0000 0000 0011)
Display DI input status, the default is 0 when no level is input.
Bit Definition
0 Negative limit switch (DI function code 15)
1 Positive limit switch (DI function code 14)
2 Origin switch (DI function code 28)
3~9 Reserved
10 Z-pulse (No need to set)
11 External DI input 1: Touch probe function? (DI function code 39)

12 External DI input 2: Touch probe function2 (DI function code 40)

13 Emergency stop (DI function code 30)

16 Corresponding to DI1 (P4.01) terminal logic and function selection.

17 Corresponding to DI2 (P4.02) terminal logic and function selection.

18 Corresponding to DI3

19 Corresponding to DI4 (P4.04) terminal logic and function selection.

)
( )
(P4.03) terminal logic and function selection.
( )
20 Corresponding to DI5 (P4.05) terminal logic and function selection.

21~31 Reserved

The logic level of DI terminal can be modified via P04.11~P04.19, DIT and DI2 are positive and negative limit switches from the factory, and the

default high level is valid.

Object 60FE,: Forced DO output

Object description Object entry description

Property Value Property Value

Index 60FE, Sub-index 00,

Name Number of sub-indexes Access property Rw

Data structure / PDO MAPPING TYPE RPDO

Data type Unsigned8 Data range 0~512

Modes of operation ALL Default 2 o
i
)
o

Property Value Property Value 3
D)

Index 60FE, Sub-index 01, =3
o

Name Forced DO output status Access property Rw R
~

Data structure / PDO MAPPING TYPE RPDO %

Data type Unsigned32 Data range 0~4294967295 g'

Modes of operation ALL Default 0 %_-
o
~
Q.

Property Value Property Value a

Index 40FE, Sub-index 02, S
)

Name Bit shielding Access property Rw <

Data structure / PDO MAPPING TYPE RPDO

330



Data type Unsigned32 Data range 0~4294967295

Modes of operation ALL Default 0

This function can force the output of DO, X5E EtherCAT servo supports DO1~DO3.

Bit Definition

0 Reserved
1~15 Reserved
16~18 DO1~DO3 output

Usage: For example, forced DO1~DO3 output function
First, turn on the forced DO1~DO3 function: i.e. set 60FEh-02h=458752 (111 0000 0000 0000 0000)
Then, forced output DO1~DO3 is valid: i.e. set 60FEh-01h=458752 (111 0000 0000 0000 0000)

Object 60FF,: Target velocity

Object description Object entry description

Property Value Property Value

Index 60FF, Sub-index 00,

Name Target velocity Access property rw

Data structure Variable PDO MAPPING TYPE RPDO

Data type Integer3?2 Data range -2147483648~2147483647
Modes of operation PV/CSV Default 0

Set instruction speed instruction in profile velocity/sync cycle speed mode.

Object 6502,: Supported servo operation mode

Object description Object entry description

Property Value Property Value

Index 6502, Sub-index 00,

Name Supported servo operation mode |Access property ro

Data structure Variable PDO MAPPING TYPE TPDO

Data type Unsigned32 Data range 0~4294967295

Modes of operation ALL Default 1005

Display the supported servo operation mode

Bit Definition
0 Profile position mode (PP) Supported, refer to section 5.2 (EtherCAT)
1 Velocity mode Not supported
2 Profile velocity mode (PV) Supported, refer to section 5.3 (EtherCAT)
3 Profile torque mode (PT) Supported, refer to section 5.4 (EtherCAT)
4 Reserved
5 Homing method (HM) Supported, refer to section 5.5 (EtherCAT)
6 Reserved
7 Cycle sync position mode (CSP) Supported, refer to section 5.7 (EtherCAT)
8 Cycle sync velocity mode (CSV) Supported, refer to section 5.8 (EtherCAT)
9 Cycle sync torque mode (CST) Supported, refer to section 5.9 (EtherCAT)
10~31 Reserved
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