HCFa

SV-X5-5egrvies

BUS 5ervvo

PROFINET

Instruction Manual

oo

EERY
3>
2

[CFa)

l
aEaEEFHBs SED
I

December 2024 V1.00
Version: ATC/MX5RH2410



% Contents

Preface 6
1. About the iNSTruction MaNUAl ...ttt sseenes 6
2. Confirmations during UNPACKING..........cccvueeuririneurireririneirineestesiseessiseesstsessssessssssssssasssssssssssassssses 6
3. Safety PrECAULIONS.......ccceiereceeeerericieetc sttt ettt bbbttt st tasbesastacs 6
Chapter 1 Model Introduction, Selection and Installation 10
T.T ADOUL ThE AFIVE ettt ettt ettt stenn 11
1.1.1  Drive model 11
1.1.2  Part names 12
1.1.3 Basic specifications 13
1.1.4  Overload detection characteristics 14
1.1.5 Drive dimension 15
T.2  ADOUL MOTON ...ttt ettt sttt bttt ettt e sttt stanna 16
1.2.1  Motor model 16
1.2.2 Motor part names 17
1.2.3 Basic specifications 18
1.2.4 Allowable load of the output shaft 23
1.2.5 N-T characteristic chart 24
1.2.6  Encoder specifications 27
1.2.7 About the oil seal 27
1.2.8 Motor dimension 28
1.3 External regenerative resistor SElECtioN..........cccvveeeeveinenecineinnecreeree st seeseeseeiseenes 34
1.4 Matching models for drives and MOTOrsS ..........ccccreivcunerincineneneinrecseiseeeeesesee e 34
1.5 Selection of peripheral cable and circuit breaker...........ccoeeeeceveennseereeseeeeeeeeenns 35
1.6 Installation of the drive and MOLOr ...t 36
1.6.1 Installation environment 36
1.6.2 Dustproof and waterproof 36
1.6.3 Installation direction and clearance 37
Chapter 2 Motor and drive wiring instructions 39
2.1 SyStemM WIrNG Qiagram.......ccccuceecueueecinereeenteeeseesseteestesstseaesstsesssstesstsesssstaeseasenssetssassssasssessassncn 40
2.2 Description of motor conNECctor INtErface .........ocvevreeininesinensninesneeeee e sesesssnes 42
2.3 Description of drive conNector iNterface .........cvveerecerinesnessnessess s esssesens 45
2.4 Instructions for using the CN2 iNterface........c.cccvrevcrerercencenennenerneeeeesecesesseeesesseeesessenes 47
2.5 Instructions for using the CN4/CNS5 interface .........ccoveevenninenesincineseeiseseseseeeeeseenenees 49
2.6 Instructions for using the CN6 iNterface...........ovrrevcninnnescnreeneceee e 49
2.7 Instructions for using the CN7 iNTerface........cevenrnnennennnnesnessssesesssssessssssesssnes 50



2.8 Description for USEr 1/0 WINING........cceererinrrerieineisieiseste ettt sesstsssssasessssssssasssssssaes 51
2.9 TIMING IAQIAM ..ottt stssasssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 52
Chapter 3 Tuning 55
3T AQJUSEMENT ..ttt s st 57
3.2 Automatic gain adjUSTMENt ..ottt st sae e sees 59
3.3 AQPLIVE FIILEI ..ttt b sss st s sssssssssssssssnsssssssssssssssssssssans 62
3.4 ManUal Qain tUNING ..ottt sttt s st sttt sees 63
3.41 Overall description 63
3.4.2 Position control tuning 63
3.4.3 Speed mode tuning 64
3.4.4 Gain switching function 64
3.45 Feedforward function 66
3.4.6 Mechanical resonance suppression 67
3.47 Low-frequency vibration suppression 69
3.5 Inertia recognition and encoder initial angle recognition............ccccccveevneerenirneneneneennes 71
Chapter 4 PROFINET communication overview 72
4.1 SUPPOIEEd TIEGIAM ...ttt ettt sttt st sesens 74
411 Telegram display 74
4.1.2 1/0O data signal 75
41.3 Control word definition 75
4.1.4 Status word definition 77
T €1 80
4.3 ACT SPEEA MOAE.....cuieiiirieerinieesreeisesessesssss s ssesssssssssssssssssssssssssssssssssssssssssssssssssssssssessassssnss 81
4.3.1 Overview 81
4.3.2 Configuration 82
4.3.3 Speed control via SINA_SPEED 84
4.3.4 Direct control via 10 address 85
4.3.5 Speed control via TO 86
4.3.6 Telegram 1 configures the Axis+750 telegram to implement torque limit 89
43.7 Notes on telegram 1 90
4.4 AC3 MOUE (EPOS) ..ottt sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 90
441 Overview 90
4.42 Configuration 90
4.4.3 SinaPos introduction 91
4.4.4  SinaPos running mode 93
445 Modulo axis 100
4.4.6 Introduction of telegram 111 limit activation 100
4.47 EPOS Electronic gear ratio 101
4.4.8 Introduction of speed limit, Acc./Dec. and ramp stop 102
4.49 Introduction of telegram 111 continuous transmission mode 104




4.410 Jog velocity introduction 106

4.411 Introduction of telegram 111 homing 110
4412 Telegram 111 homing method 112
4.413 Telegram 111 speed feedback 140
4.414 Telegram 111 torque Limit 140
4.415 Position arrival 143
4.416 User-defined area 143
4.5 S7-1500PS7-1500 PLC configuration AC4 MOde .........ccoeumerineineneneineureeenenseeisessesenessenes 144
451 Overview 144
452 Configuration 144
453 Configuring IRT mode 148
4.5.4  Writing motion control program 149
455 Telegram 3 + Telegram 750 Torque limit 153
456 Telegram 102/105 torque control 154
4.6  S7-1200PLC configuring ACA MOAE.........cvueerririnirieinisesinesssissssssssssssssssssssssssssssssssssesssssssses 159
4.6.1 Overview 159
4.6.2 Configuration 159
4.7 S7-1200/S7-1500 non-periodic parameter read/Write ..........cccveeverereneeninesineseninenenns 166
471 "SINA_PARA_S" (FB287) reads and writes a single parameter 166
4.7.2 "SINA_PARA' (FB286) Read and write multiple parameters 170
Chapter 5 S7-200 SMART with X5E(F)R 174
BT OVEIVIEW .ttt se e sesast et ettt st sestss e s s sasesesasasnns 175
5.2 Using standard message 1 and the SINA_SPEED function blockK.......c.ccccceceeuveureeuncuneneee 175
5.3 PLC directly controls the X5E(F)R via the 10 address. ........ccccoeururererenenerserneenerreesesenns 184
5.4 S7-200 Smart with X5E(F)R for basic positioning control.............cccccoeuereeneerrrerrerrernnn. 185
5.41 SINA_POS introduction 185
5.4.2 Project Configuration 188
5.4.3 SINA_POS functional description 191
5.5 S7-200 SMART Read/Write X5E(F)R non-cyclic parameters...........cccceoveerereereererreesesenns 201
5.5.1 SINA_PARA_S function block description 201
5.5.2 Project configuration steps 203
Chapter 6 Parameters description 210
6.1 General Parameters LiSt.......ciiciciiciiciiciesiesesesssessisssssssessssessessssessesssssssesens 211
6.2 Parameter deSCIPLION ...ttt s st ssss e st ssssssaeseasens 222
P00 Basic setting 222
P01 Gain tuning 224
P02 Vibration suppression 231
P03 Speed & torque control 234
P04 Digital Inputs and outputs 238
P05 Analog input and output 245




P06 Expansion parameters 249

P07 Auxiliary function 254
P08 Internal position instruction 258
P09 Communication setting 264
P14 PN communications parameter 267
P15 EPOS parameters 272
P18 Motor model 275
P20 Key and communication control interface 275
P21 Status parameters 277
Digital input (DI) function definition table 282
Digital output (DO) function definition table 284
Chapter 7 Errors & alarms and troubleshooting 286
7.1 List of alarm and fault COUES.........uincnnicreecrereciesee st seaeeessesseessessessseasens 287
7.2 Error and alarm causes and handling Measures............ccccecvrneenencnenencenesceenescuseseeneens 288



X Preface

Thank you for using this product. This manual provides information about the SV-X5 series drives and motors.

Incorrect using 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 1. 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 equipment 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 2. 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 3. 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 A 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.
0 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 speci-
fied clearances 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, malfunc-

tion, or damage.

Please install the drive 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, mal-

function, 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, malfunction,

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.

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

or flammable gases, and flammables.

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 drive the motor by an external power

Otherwise, it may cause a fire.

Other safety precautions

Please ensure equipment safety after earthquakes.

Please ensure equipment safety after earthquakes.

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

operation can be stopped and power switched off immediately.

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

malfunction, or damage.

Maintenance and inspectio

n

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 N\

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 equip-

ment.

Do not block the intake and let any foreign

materials enter into the equipment.

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 malfunc-

tion.

Ensure a proper installation in accordance with the weight and rated

output of the equipment.

Otherwise, it may cause injury and malfunc-

tion.

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 malfunc-

tion.

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 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 malfunc-

tion.

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

Otherwise, it may cause injury and malfunc-

tion.

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

listed in this instruction.

Otherwise, it may cause malfunction.

Please store in a storage place that complies with the storage environment

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

} Otherwise, it may cause malfunction.
repair.

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 o )
} ) ) } ) Otherwise, it may cause burns or electric
drive because their temperatures may be high while power is on or for hook
shock.
some time after power-off.

0 When the drive becomes faulty, switch off the control circuit and main

power.

Otherwise, it may cause a fire.

If the equipment is to be stored for a long time, please switch off the main |Otherwise, it may cause injury caused by the

power. malfunction 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-X5ER075A-A0-00
INPUT: Single-phase AC220~240V 50/60Hz

OUTPUT: 220V

S/N: 10124200101
P/N: 10002410132000000000

E
HCFa =

SMEFNEERIREE, FRESBIRE,
Read manual carefully and follow the directions.

BRPLURIEER1528R, B7MRET
Bz, BRAEBE!
5K Disconnect all power and wait 15 min.before serving.
WARNING May cause electric shock.

L

@ EMRIRER ! BRBNRR.

— = Do not touch heat sink May cause burn.
pab =+

CAUTION
i TR RE,
Use proper grounding techniques.

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

UOI3E[|eISU| pUB UOID3[SS ‘UOIIONPOIIU| [SPOA »

MADE IN CHINA c € z

Model identification

SV-X5ER 075 A-A0-0000

| Product series | | Software customized symbol |
-I Hardware customized symbol |
Product type
Symbol Type
E Standard type Product power —|Product iteration serial numberl
Symbol Power
F With STO
010 100W Control power supply
020 200W Symbol Type
040 400W A AC
075 750W
Product type
100 1000W
Symbol Type — | 150 1500W Voltage specifications
R PROFINET
200 2000W Symbol Type
250 2500W A 220V

11



|1.1.2 Part names

100W~400W Drive diagram

750W~1000W Drive diagram

12
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I 1.1.3 Basic specifications

Item Specification
SV-X5ER O OO A 010 020 040 075 100 150 200 250
Power 100W 200W 400W 750W TkW 1.5kW 2kW 2.5kwW
W (mm) 35 52 80
Dimension H (mm) 174 174 174
D (mm) 152 152 184
Voltage input Single phase 200~240V 50/60Hz Single/Three phase 200~240V 50/60Hz

Temperature Ambient operating temperature 0~55°C, Ambient storage temperature -20~65°C
Humidity Less than 20~85%RH (with no condensation)
Altitude Under 1000m
Vibration 5.8m/S (0.6G) Under 10~60Hz (Not for continuous use at resonant frequencies)
Supported protocol PROFINET
Process data object RT and IRT

Non-cyclical data

Supports access to profile parameters and function code parameters

Transmission method Full duplex
Baud rate 100M bit/s
Physical layer T00BASE-TX

Transmission distance

Less than 100m between 2 nodes

Slave number

Protocol supports up to 65535 (determined by PLC performance)

Configuration device

GSD file

Common telegrams

Telegram 1, 3,102, 105, 111 and 750

Supported control modes

AC1 (Speed control)

AC3 (Servo internal position)

AC4 (PLC internal position + servo speed control)
AC4 + DSC (Dynamic brake)

Digital I1/0

5DI,3DO

USB communication

PC communication using ‘HCS-studio’ debugging software

STO fucntion

Supported by F type

Dynamic braking

Build-in

Network port

2 Standard 8 Pins RJ45 network interface

Synchronisation cycle time

RT: minimum Tms

IRT: minimum 500us

Media Redundancy

Supported

13
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I 1.1.4 Overload detection characteristics

For the SV-X5E(F)R series drive, if the torque of the motor drive surpasses the value specified in the overload detection
characteristics mentioned below, the protector will trigger, resulting in an overload abnormality alert and an emergency stop-

page of the motor.

14
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I 1.1.5 Drive dimension

100W/200W/400W
>
35 152 i" ™30 _ 2*/174
= ightening
)\\ torque: °
I T & %5] 1.2Nm 2
I Q
il e
. il o o 2
= < 2 8
c
2
o
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m ]
Lm]] = :ZF‘” 4.5 g
25 25 =)
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>
o
5
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1.2 About motor

I 1.2.1 Motor model

Nameplate >
4 ) Z
MODEL: SV-X6MHO040A-N2LD 3
P: 400W P/N: 1150224105900000000 e
=
S/N: 41022143431 n MAX: 6500rpm 5
Q.
Mn: 127Nm  In: 2.1A nN: 3000rpm &
o
V: AC220~240V IP67 E
Ambient:40 Ins.class:F C € &
HCF3
o

MADE IN CHINA
. >
>
o
2
&
Model 5
=
5

SV-X2 MM 005A - B 2 L N - *

Product power | Cus;[wized marking
| Product series | Mark Power
005A 50W Encoder type
010A 100W Mark | Specifications
020A 200W N  [Incremental 17bit

Voltage specifications
Mark Volatge
2 AC220V

040A 400W
075A 750W
085A 850W

A Absolute 17bit
D Absolute 23bit

Inertia specifications

Mark Power

MA Low inertia ]

MM |Medium inertia 100A 1000w Shaft end shape/ Oil seal
MH | High inertia 150A 1500w Holding brake Mark [Shaft end / Oil seal
High torque 130A 1300W Mark Brake < Kgyway shaft/
MG at low speed 180A 1800W N No brake Without oil seal
L Keyway shaft/
MQ Flat type 200A 2000W B 24V brake With oil seal

16



I 1.2.2 Motor part names

4 Encoder cables + shielded cable

Encoder power supply

Data communication with the drive

Battery connection when using absolute encoder

4 Power cables (3 Power cables+1 FG cable)
Drive input UVW
Brake cable (BRK1+BRK2)

>

<

o

o

o

5

o

o

o

c

Lead type Q

=

=

wn

o

o

o

(=

o

=]

Motor fixing screws (recommended) né_

Motor model Fixed aperture|Recommended screws -

Connector type 7

MHO005A, MHO10A 2-04.3 M4X12 &

MHO020A >

4-05.4 M5X13 =g

MHO40A )
MA075A MH075A MH100C 4-06.0 M5X16

MM100A MM100B MH100C
MM150B MH150A MM200A 4-06.0 M5X16
MG085B MG130A MG180B

17



I 1.2.3 Basic specifications

AC200V~240V
Item Unit Specifications
Voltage v DC280V >
Motor model MHO05A MHO10A MAQ20A MHO020A MAQ40A MHO40A
(SV-X2 OO0 OO —***) High inertia | Highinertia | Low inertia | Highinertia | Low inertia | High inertia é
Mounting flange dimension mm 40 60 8_
Without brake 0.33 0.45 0.9 0.87 1.28 1.22 %
Weight kg =]
With brake 0.55 0.66 13 1.27 1.67 1.61 '-'6"
Rated output power W 50 100 200 200 400 400 g—
Q
Rated torque N.m 0.16 0.32 0.64 0.64 1.27 1.27 g.
Instantaneous 2
N.m 0.56 1.11 1.91 2.23 3.82 4.46 wn
maximum torque o
)
Rated current Arms 11 11 1.7 1.4 2.7 2.1 2,.
Instantaneous g
) Arms 55 55 6.5 6.9 10.2 10.4 )
maximum current 3_
Rated speed mp 3000 5
(%]
Maximum speed rmp 6000 5000 &
Torque constant N.m/ Arms 0.168 0.327 0.427 0.5 0.488 0.67 g
o
Induced voltage S
mV/ (xianr/min) 5 10.43 145 14.61 17.8 20.85
constant per phase
Without
) Rate of 6.7 144 289 14.1 60 28.8
Baic brake
o change
specifications KW/s
of rated
With brake 6.1 13.8 238 13.2 54 27.8
power
Without
Mechanical 2.8 217 0.728 1.39 0.499 13
) brake
time ms
constant |With brake 3.09 226 0.848 1.49 0.554 135
Electrical time constant ms 112 1.32 6.17 39 6.36 4.21
Motor Without
0.038 0.071 0.16 0.29 0.28 0.56
rotor brake 10"kg.m’
inertia | With brake 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 or less 50 or more
Release time ms 20 or less
Release voltage \ DC1V or more
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Rated time Continuous

Ambient operating | | 5
0°C ~ 40°C (with no condensation)
temperature

Ambient operating
20 ~ 85%RH (with no condensation)

>

humidity

Ambient storage  |-20°C ~ 65°C (with no condensation)

temperature Maximum temperature: 80°C for 72 hours é
Ambient storage ) _ S
o 20 ~ 85%RH (with no condensation) )
humidity =
Ambi

mbient Operating & Storage ) } ) o ) a"
operating Indoors (no direct sunlight) , free from corrosive gas, flammable gas, oil mist, dust and dirt o
atmosphere o
condition ) ) S
Heat resistance rating | Class B o+
o
Insulation resistance |DC1000V-5MQ or more =
Insulation withstand %
AC1500V for 1 minute o
voltage a
Altitude Less above 1000m S
Vibration rating  |V15 (JEC2121) 2
o
Vibration resistance |49m/s” (5G) =
Impact resistance  |98m/s’ (10G) g*
Protection rating  |IP65/ (IP67) @
- Grounded in accordance with the regulations, applicable to Class | . g

- Applicable to TOvervoltage category Il

Note - Applicable to TPollution degree 2 |

- 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 are divided into polarity. Red cable: Connects to +24V, Black cable: Connects to GND
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AC200V~240V

Item Unit Specifications
Voltage \ DC280V
MM100A MM100B
Motor model MAO75A MHO75A MH100C MH100A >
- Medium Medium
(SV-X2 OO OO -~k Low inertia | Highinertia | High inertia o o High inertia
inertia inertia
Mounting flange dimension mm 80 130 Z
o
Without brake 2.25 2.25 2.68 4.67 / 6.29 o
Weight kg o
With brake 3.01 3.01 3.45 6.27 / 7.89 5
Rated output power W 750 750 1000 1000 1000 1000 g
o
Rated torque N.m 2.39 2.39 3.185 4.77 477 477 S
Instantaneous %’-
_ N.m 7.16 8.36 1113 14.3 14.31 14.5 S
maximum torque “U)
Rated current Arms 4.2 3.8 57 52 8.25 52 %
Instantaneous 2"
Arms 17.4 18.8 30 15.6 25 15.6 )
maximum current z
Rated speed rmp 3000 2000 3
Maximum speed rmp 4500 3000 5000 3000 §
Torque constant N.m/ Arms 0.583 0.648 0.552 0.918 0.573 0.918 g
Induced voltage g‘.
mV/ (r/min) 21.33 22.65 21.2 33.65 21.2 33.65 o
constant per phase S
Basic Rate of | Without
L 59.4 36.6 447 36.9 56 9.96
specifications | change brake
kW/s
of rated
With brake 538 34.4 42.8 30.8 493 9.46
power
Mechanical| Without
0.518 126 1.19 176 1.31 6.52
time brake ms
constant |With brake 0.572 1.34 124 211 1.48 6.86
Electrical time constant ms 11.4 6.54 4.72 9.5 12.53 9.5
Without
Motor rotor 0.96 1.56 2 6.18 9.16 229
brake 10 kg.m?
inertia
With brake 1.07 1.66 2.1 7.4 10.4 241
Allowable Radial load N 392 392 392 49 490 490
load 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 hazardous
Power supply -
voltage.
Rated voltage \ DC24V+10%
Brake
Rated current A 0.42 0.9
specifications
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
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Rated time

Continuous

Ambient operating

temperature

0°C ~ 40°C (with no condensation)

Ambient operating

humidity

20 ~ 85%RH (with no condensation)

Ambient storage

temperature

-20°C ~ 65°C (with no condensation) Maximum temperature:80°C for 72 hours

Ambient storage

20 ~ 85%RH (with no condensation)

humidity
Ambient Operating & Storage ) } ) o )
operating Indoors (no direct sunlight) , free from corrosive gas, flammable gas, oil mist, dust and dirt
atmosphere
condition } .
Heat resistance rating |Class B
Insulation resistance |DC1000V-5MQ or more
Insulation withstand
AC1500V for 1 minute
voltage
Altitude Less above 1000m
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 I .
- Applicable to TOvervoltage category Il
Note - Applicable to TPollution degree 2 |

- 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 are divided into polarity. Red cable: Connects to +24V  Black cable: Connects to GND
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AC200V~240V

Item Unit Specifications
Voltage \ DC280V
MM150B MGO85A MG130A MG180A
Motor model MH150A MM200A >
- Medium Large torque | Large torque | Large torque
(SV-X2 OO OO -~k S High inertia | High inertia
inertia at low speed | at low speed | at low speed .
Mounting flange dimension mm 150 130 130 130 130 130 Z
o
Without brake / 7.37 6.98 4.67 5.87 6.98 o
Weight kg o
With brake / 8.97 8.58 6.27 7.47 8.58 5
Rated output power W 1500 1500 2000 850 1300 1800 g
o
Rated torque N.m 7.16 7.16 9.55 541 8.28 115 g
Instantaneous %’-
_ N.m 215 215 28.6 14.3 233 28.6 S
maximum torque “U)
Rated current Arms 95 8 9.9 59 9.3 11.8 %
Instantaneous 2"
Arms 29 24 30 15.6 24 30 o
maximum current z
Rated speed rmp 2000 1500 3
Maximum speed rmp 5000 3000 =
Torque constant N.m/ Arms 0.672 0.895 0.9645 0.918 0.895 0.9645 g
Induced voltage g‘.
mV/ (r/min) 25.9 34.84 37.95 33.65 34.84 40.18 o
constant per phase S
Basic specifi- | Rate of | Without
, 75.4 15.4 75.4 47.4 74.8 109
cations change brake
— kW/s
of rated
With brake 68.6 14.8 68.6 39.6 75.9 98.7
power
Mechanical| Without
3.16 515 124 176 1.41 091
time brake ms
constant |With brake 3.47 5.35 1.37 2.1 1.6 1
Electrical time constant ms 14.3 12.7 13.88 95 12.7 13.88
Without
Motor rotor 121 33.4 121 6.18 9.16 121
brake 10kg.m?
inertia
With brake 13.3 34.6 133 7.4 10.4 133
Allowable |Radial load N 490 490 490 490 490 490
load Axial load 196 196 196 196 196 196
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 hazardous
Power supply -
voltage.
Rated voltage \ DC24V£10%
Brake
Rated current A 0.42 0.9
specifications
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
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Rated time Continuous
Ambient operating | _ 5
0°C ~ 40°C (with no condensation)
temperature
Ambient operating
20 ~ 85%RH (with no condensation) >
humidity
Ambient storage  |-20°C ~ 65°C (with no condensation)
temperature Maximum temperature:80°C for 72 hours é
Ambient storage S
20 ~ 85%RH (with no condensation) )
humidity =
Ambient Operating & Storage ) } ) o ) a"
operating Indoors (no direct sunlight) , free from corrosive gas, flammable gas, oil mist, dust and dirt o
atmosphere o
condition . . S
Heat resistance rating |Class B o+
o
Insulation resistance |DC1000V-5MQ or more =
Insulation withstand %
AC1500V for 1 minute o
voltage a
Altitude Less above 1000m S
Vibration rating  |V15 (JEC2121) 2
o
Vibration resistance |49m/s’ (5G) 5
Impact resistance  |98m/s” (10G) g"
Protection rating  |IP65/ (IP67) g
+ Grounded in accordance with the regulations, applicable to Class I . g
- Applicable to TOvervoltage category Il
Note - Applicable to TPollution degree 2,
- 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 are divided into polarity. 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 characteristic chart
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MAO10

Torque [N-m]

MAO020

Torque [N-m]

Instantaneous working area

0.7

0.6

0.5

0.4

0.3

0.2

0.1

1.5

1.2

0.9

0.6

0.3

2.0

1.6

1.2

0.8

0.4

500

3000

6500
Speed [r/min]

500

3000

6500
Speed [r/min]

500

3000

6000
Speed [r/min]

Continuous working area

MH005

Torque [N-m]

MHO010

Torque [N-m]

24

0.7
0.6
0.5
0.4
0.3
0.2
0.1

1.4
1.2
1.0
0.8
0.6
0.4
0.2

N
\\
\\
N
\\
3000 4500 6500
Speed [r/min]
~N
\\
3000 4500 6500

Speed [r/min]

>

UOI3E[|eISU| pUB UOID3[SS ‘UOIIONPOIIU| [SPOA »



MAO040
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MA150
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Torque [N-m]
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I 1.2.6 Encoder specifications

Item Specifications Note
sv-00000000-*++N Sv-0O0000O0O0OO-***A
Model name . . =
(17bit) (17bit) >
Supply voltage VCC DC4.5V ~ 55V 5% or less

External power supply BAT — DC2.4V ~ 55V — °
External capacitor CAP — DC2.4V ~ 55V — gz_
Supply voltage VCC current Typ 160mA Powe surges excluded %
consumption =1

External power supply BAT current B Typ 104A Battery voltage 3.6V when motor is g
consumption stopped at room temperature Q

One-turn optical resolution Absolute 131,072 (17bit) — g.
Multiple turn revolution count _ — — ug
Maximum rotation speed 6,000 r/min — ®
Output and input pattern Differential transmission — §'
Upward counting direction (Note 1) CCW direction — 2
Transmission method Half-duplex non-simultaneous serial communication — 3’
Communication speed 2.5Mbps — g.-
Operating temperature 0 ~ 85C — g
External disturbing magnetic fields Under £2mT (20G) — g

Note 1): Upward counting direction

CCW

When viewed from the front of the flange, the shaft
turns back in the counterclockwise direction, i.e., CCW.

[Note]
% When the motor rotation is used at 180 degrees or less, the 1-turn rotation accuracy deteriorates.
% For motors with brake, please comply with the brake voltage specifications.

% The 1-turn rotation accuracy deteriorates when the brake voltage is less than 12V and when it is used in reverse polarity.

I 1.2.7 About the oil seal

When used in combination with a gearhead, oil may seep into the motor through the output shaft, so use an oil seal to
prevent oil from seeping into the motor, and all SV-X2 series motors are equipped with a part for mounting an oil seal. If an oil
seal is required, specify the SV-X2 servomotor with an oil seal when ordering.

Oil seal mounting part
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1.2.8 Motor dimension

MHO05A High inertia
Shaft-end dimension:
3h9 >
- Keyway P9 Flat key length:
(@8h6) 14

* JZL

L M3 depth 6
N
0

J40

UOI3E[|eISU| pUB UOID3[SS ‘UOIIONPOIIU| [SPOA »

@ ~
<
- — - — - — — —F | 3
[
2
5 ® 3 g
91[5711 25+0.5
MHO010A High inertia
Shaft-end dimension:
3h9 Flat key length:
Keyway P9
Y C———-}
| M3 depth 6
N
el
040
H | i
D~
<
- - — - = | g
Q
O
3
5 | gl-3 S
105[71]#1 25+0.5
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MHO020A High inertia

Shaft-end dimension:

5h? Flat key length:
Keyway P9
7} 25
(214h6)
e C——-+
J M5 depth 12
0060
[Te]
(=}
+ I
i} |
<
<
~
<
1 — |l | 8
Q
el
<
i
65 | ¢l. 3 S
100[70.5]#1 30+0.5
[ 710.04] A
MAO020A Low inertia
Shaft-end dimension:
5h9
Keyway P9
o Flat key length:
(B14h6) 25
i M5 depth 12
060

44.5+0.5

@50h7

o)
<
I
S}
103[73.51+1 3020.5
[ 710.04]A]
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MHO040A High inertia

Shaft-end dimension:

5h9 Flat key length:
Keyway P9 25
. >
(214h6)
——
B M5 depth 12 S
- Q—
o
=1
060 7l
o
i [y
(2]
: i >
g l i »
= o
-t He== 13 o
S} o
>S5
Q
| 2
=3
65 | ol 3 2 g.-
117[87.5]+1 30405 = )
o o
o
[710.04A >

MAO40A Low inertia

Shaft-end dimension:

5h9
Keyway P9
o Flat key length:
(214h6) 25
C——-+
= M5 depth 12
060

@50h7

B14hé

122.7[93.2]+1 300.5
0.04A]
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MHO075A High inertia

Shaft-end dimension:

Flat key length:
6h9

25
o Keyway P9 >
@19h6 —
- M5 depth 12 2
[Te] o
= o
o
080 §
o
o
o
3 [AE £
@3 ! i <
SR | >
O =
< © & 1 0
5E5 = . o
182 5 2
195 -—-—t—-—-— === |8 =
o S
& o
1] = >
" [ o
=1, i >
(%2]
8| 4.3 o
128.5[94.5]+1 35:0.5 §
Z0.04A S
MAO75A Low inertia
Shaft-end dimension:
6h9
Keyway P9 Flat key length:
(219h6) S 25
M5 depth 10 t %F
w0
[Ye]
080
3 e
[}
a3
L
itz ?
o o _'E
10O < o | o
~———q ~
Q
0
&
138.5[105]%1 35+0.5
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MH100A High inertia

Shaft-end dimension:
8h9 Keyway P9

™~
22hé
(@22h6) >
1 M6 depth 20
®
143.5[123.5] °
69 <
o
Flat key length: %
| | l 45 =
| “ JEL =
=,
o
0 o
o [y
L.'l:l) [¥e) . H | 2"
h o
o H IS wn
© 2 )
1= | & o>
- 2 2
~N o
— | a 5
0| )
>
o
12 6 7
27.5 128[108]+1 &
155.5[135.5]+1 5505 =
o
|710.04]A] >
MM100A Medium inertia
Shaft-end dimension:
8h9 Keyway P9
N~
(@22h6)
Mé depth 20
115.5[95.5]
41

Flat key length:
I | 45

(1 ||
- L] i
o
8 — A
3 | —
H— - — = He—= |
Q
e ———— Ne)
I ———————— e
e — (]
(]
0 [
{
12 6
275 100[80]£1
127.5[107.5]+1 55+0.5
[A]0.04[A]
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MH150A High inertia

Shaft-end dimension:

8h9 Keyway P9

™~
(@22h6) >
] Mé depth 20
2 157.5[137.5] .
0130 %‘ Flat key length: g
o
] ‘*5 o
\ 5
o
[Te) o
3 2
2| v ! H Q
| 2 o
< i A~ >
2 = : ;
L | He== = o
o © =3
N
B S S
il )
>
o
12 6 =
142[122]+1 gr
169.5[149.5)1 55+0.5 g
o
[ZI0.041A] >
MM200A Medium inertia
Shaft-end dimension:
8h9
— Keyway P9
(22h6)
M6 depth 20
© 143.5[123.5]
1130 69
I I Flat key length:
S 45
@165
S 1
0| w9 = L
g i ® =
- MW —-H==| c
Q
1 0
e
S
1 N
@145 d T
12 6
27.5 128[108]+1
155.5[135.5]+1 55+0.5
[Z10.041A]
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1.3  External regenerative resistor selection

T00W~1000W drive, optional regenerative resistor, regenerative resistor is connected to terminals P, BR.

1500W~2500W drive, standard with regenerative resistor, factory shorted terminals P, C, in order to use internal regenera-
tive resistor; if users need to use external regenerative resistor, disconnect terminals P, C, connect the resistor to terminals P, D.

The corresponding braking resistors for each power model are as follows:

Power 100W 200W 400W 750W 1000W 1500W 2000W 2500W
Optional standard regenerative 500 500 500 500 500 400 400 400
resistance value and power 50w 50W 50W 80w 80W 100W 100W 100W
External regenerative resis- = 450) = 450) = 450) = 400 = 400 >30Q >30Q >30Q
tance and power range = 50W > 50W > 50W > 80W > 80w > 100W > 100W > 100W

Note:
1500W~2500W drive to use external regenerative resistor, please set the drive parameter P00.21=1;

The recommended regenerative resistor specifications in the above table are not guaranteed to meet all usage occasions, if the
regenerative resistor heating temperature is too high, please replace it with a higher power resistor, and ensure that the resistance
value meets the allowable resistance value range in the above table.

1.4  Matching models for drives and motors

Power supply . Power supply input
. . Capacity Servo motor model Motor frame number .
input rating rating
50W High inertia MHOO05A
High inertia MHO10A 40 SV-X5E(F)ROT0A-A
100W
Flat type MQO10A
Low inertia MAO020A
200W High inertia MHO020A 60 SV-X5E(F)RO20A-A
Flat type MQO20A
Low inertia MAO40A
400W High inertia MHO40A 60 SV-X5E(F)RO40A-A
Flat type MQO40A
Low inertia MAOQ75A
750W 80 SV-X5E(F)RO75A-A
High inertia MHO75A
220V
High inertia MH100C 80 SV-X5E(F)RT00A-A
TKW Medium inertia MM100A 130 SV-X5E(F)RT00A-A
High inertia MH100A
Medium inertia MM150A
1.5kwW SV-X5E(F)R150A-A
High inertia MH150A
2kwW Medium inertia MM200A SV-X5E(F)R200A-A
Large torque at low speed MGO85A
850W 130
Large torque at low speed MG085B
SV-X5E(F)R150A-A
Large torque at low speed MG130A
1.3kW
Large torque at low speed MG130B
1.8kwW Large torque at low speed MG180A SV-X5E(F)R250A-A
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1.5

Selection of peripheral cable and circuit breaker

@ 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 Connection cable-CAB-PWR75A-3M Length:3m
caple 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: 1.5 m
4 Regular encoder cable Connection cable-SVCAB-ENC75A-3M Length: 3 m
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: 1KW ~ 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 Prive and motor power connection Connection cable ~-CAB-PWR100A-3M Length: 3 m
cable Connection cable -CAB-PWR100A-5M Length:5m
Connection cable -CAB-PWR100A-10M Length: 10 m
Brake connector PWB-CON TkW
4 Encoder cable terminal ENC-TE 1TkW
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: 5 m
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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@ 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

L1C-L2C control power

L1-L2 main power supply

Main power supply

Model Circuit breaker (A) recommended | Circuit breaker (A) recommended | Circuit breaker (A) recommended
SV-X5E(F)ROT0A-A - 6 6
SV-X5E(F)R020A-A - 6 6
SV-X5E(F)RO40A-A - 10 10
SV-X5E(F)RO75A-A - 16 16
SV-X5E(F)RT00A-A - 16 16
SV-X5E(F)RT50A-A 6 20 20
SV-X5E(F)R200A-A 6 25 25
SV-X5E(F)R250A-A 6 25 25

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

L1C-L2C control power

L1-L2-L3 main power supply

Main power supply

Model Circuit breaker (A) recommended | Circuit breaker (A) recommended | Circuit breaker (A) recommended
SV-X5E(F)RT50A-A 6 10 10
SV-X5E(F)R200A-A 6 16 16
SV-X5E(F)R250A-A 6 16 16

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.

@ Install the equipment in a place out of direct sunlight.

@ The drive must be installed in a control cabinet.

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

® Free from flammable and explosive gases, sulfuric gases, chlorinated gases, ammonia, and other corrosive atmospheres

including acid/alkali and salt.

® Free from dust, iron powder, cutting powder, and so on.

® Free from high temperature, excessive vibrations, and severe impacts.

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.
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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 é6kgf 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.

100W~1000W Mounting clearance diagram 1 1500W~2500W Mounting clearance diagram 2

50mm or more
50mm or more

30mm or more 10mm or more|] 30mm or more
30mm or more 10mm or more| 30mm or more

50mm or more
50mm or more

- 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 750W or less. Use three M5 screws each to secure the drive with an output power of TkW or more and the
main drive when installing them.

+ When installing the drive into the sealed cabinet such as a control cabinet, it is necessary to use fans or cooling ma-
chines 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.
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- The life span of the servo drive depends on the temperature around the electrolytic capacitor. When the electrolytic ca-
pacitor 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 6 years under the condition of an average annual temperature of 30°C , 80% load rate, and average opera-

>

tion time of less than 20 hours per day.

€ Drive ambient temperature efficiency

100W~400W Model S
50°C Maximum temperature specified %
100 90% 2
| v 3
. o
80 :\ g
! o
- 3% S
Load rate ! %
[%] i (08
40 ? 3
| (=
i o
=]
20 I o
| =
I o
0 I >
0 10 20 30 40 45 50 a
oy
Ambient Temperature [°C] g‘.
=]
750W~1000W Model
50°C Maximum temperature specified
100 v
80
60
Load rate
[%]
40
20
0
0 10 20 30 40 50
Ambient temperature [°C]
1500W~2500W Model
50°C Maximum temperature specified
100
4
80
60
Load rate
[%]
40
20
0

0 10 20 30 40 50

Ambient temperature [°C]
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2.1  System wiring diagram

Motor and drive wiring instructions

4 System wiring diagram for a drive with a power of 100W~1KW

AC 220V Main power

Circuit breaker

Host computer

Noise filter

Surge absorber|

User 1/0 cable

User 1/0

Magnetic contactor

Motor
power
cable
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System grounding

¢ [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.

Drive common DC bus connection must be the same voltage input level, and to be powered up at the same time.
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€ System wiring diagram for a drive with a power of 1.5KW~2.5KW

‘AC 220V Main power‘

Dedicated
Circuit breaker| software
[ [ ]
Noise filter
Magnetic Surge In/Out communication port
contactor absorber
V]
v
W
Motor
Motor ground_
power ing
cable |terminal
PE

# [Points for correct wiring]
The power supply is connected to L1C and L2C, please use the single-phase AC220V.

Main power supply L1/L2/L3, can be connected to three-phase AC220V or single-phase AC220V.

Please use a twisted-pair shielded cable if the I/O cable is longer than 50cm.

The length of the encoder cable should not exceed 20m.

The encoder cable should be shorter than 20m.

Drive common DC bus connection must be the same voltage input level, and to be powered up at the same time.

Braking resistor wiring: If PC terminal is shorted, internal braking resistor is used; if external braking resistor is required, PC
is disconnected and PD port is connected to external braking resistor.

Table 2.1.1 Description of servo drive and servo motor connection

ltem Description

i ) - In order to comply with European EC standards, select the appropriate device for each specification and
Peripheral device composition ) ) ]
set it according to the diagrams above.

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

Installation environment

Power supply 1: AC200 to 240V

(Main circuit and control circuit | The drive can be used in overvoltage category Il power supply environments according to [EC60664-1.

power supply)

The following conditions must be met to select the specifications for the DC24V external power supply.
Power supply 2: DC24V ) ) o ) .
Use a SELV power supply (3¢) with a capacity of 150W or less, which is a CE-compliant condition.
I/0 power supply }
XSELV: safety extra low voltage
Motor brake release power supply i ) ) i
(Safety extra low voltage/non-hazardous voltage. Hazardous voltage requires reinforced insulation)

For motor power cables, AC220V input cables, FG cables, and main circuit power distribution cables of

Wiring 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.
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Earth leakage circuit breaker

In order to protect the power cable, it is necessary to disconnect the circuit when overcurrent flows.
According to the above diagram, be sure to use a UEC-specified and UL-approved circuit breaker between
the power supply and the noise filterTo comply with EMC standards, use a circuit breaker with a leakage

detection function recommended by the company .

Noise filter

Prevents noise interference from the power cable.

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

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 the company .

Signal cable noise filter / Ferrite

core

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

Regenerative resistor

There is no internal regenerative 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 regen-
erative 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 [1.3 External regenerative resistor selection].Use the built-in thermo-

stat and set the overheat protection circuit.

Earth grounding

The products are equipped with protection settings for Class 1 equipmentThe 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.

2.2  Description of motor connector interface
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Motor connector terminal arrangement and wiring color coding

# Voltage input AC 220V (750W or less)

Motor connector and pin arrangement (50~750W)

. Motor power supply connector

=
1

View from the @ direction
1 3
- N o
1 2 Brake connector

View from the @ direction

R o
@ T ®
Absolute/Incremental ~ Encoder connector

Sx_g:n: 6
i S
am
1 4

View from the @ direction iE*/ m—,
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Table 2.2.1 List of cables (750W or less)

Name Cable

Motor power input AWG18

Brake [*1] AWG22
Encoder (incremental) Power: AWG22
Encoder (absolute) Signal: AWG24

Note1: Applicable to motors with brakes

Table 2.2.2 List of cables (750W or less)

Name Terminal No. Signal name Description Wiring color coding
1 U Motor power U-phase output Red é
2 \ Motor power V-phase output White S
Motor power input o
3 W Motor power W-phase output Black ;
4 FG Motor housing grounding Green 3_
1 BRK+ Brake power supply DC24 V Yellow %
Brake [*1] <
2 BRK- Brake power supply GND Yellow (orange dot) 2
1 BAT+ Encoder power + Yellow (red dot) =
=]
2 +D Serial communication data + White (red dot) @
Encoder (incremental / 3 -D Serial communication data - White (black dot) 'a_
absolute) 4 VCC Encoder power supply 5V output Orange (red dot) §
+
5 GND Signal grounding Orange (black dot) o
>
SHIELD Shielded cable Black o

Note 1: Applicable to motors with brakes.

4 Voltage input class 220V (1KW~2.5KW)

Motor connector and pin arrangement

Brake-less motor power input connector Motor power input connector

=
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Table 2.2.2 List of cables (750W or less)

Name Cable
Motor power input AWG14
Brake (Note 1) AWG21
Encoder (incremental)
AWG24
Encoder (absolute)
Note 1: Applicable to motors with brakes.
Table 2.2.4 List of cables (750W or more)
Name Terminal No. Signal name Description Note
1 u Motor power U-phase output Z
2 \ Motor power V-phase output S
Motor power input o
3 W Motor power W-phase output )
=)
4 FG Motor housing grounding o
Q.
1 BRK+ Brake power supply DC24 V =.
Brake [*1] Y 5
2 BRK- Brake power supply GND <
1 vVCC Encoder power supply 5V output g:
2 GND Signal grounding “_2
3 — NC :3:
. — "C 2
=)
5 +D Serial communication data + g
Encoder (incremental)) )
6 -D Serial communication data -
7 — NC
8 — NC
9 — NC
10 SHIELD Shielded cable
1 VCC Encoder power supply 5V output
2 GND Signal grounding
3 CAP External capacitor [*2]
4 BAT External battery [*3]
5 +D Serial communication data +
Encoder (absolute)
6 -D Serial communication data -
7 IC Internal connection
8 IC Internal connection
9 GND Signal grounding
10 SHIELD Shielded 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.
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2.3  Description of drive connector interface

€ Connector interface definition for a drive with a power of T00W~1kW
T00W~400W drive connector ports, 750W~1000W main panel ports are the same as 100W~400W with different dimen-

sions.

Setting panel: parameters
setting and display

CN3: USB connector

BUS communiactio
interface

CNé6: 10 interface

—

CN7: Encode interface\

L1/L2: AC main power input\tLl L
P/BR: regenerative__

resistor inferface B

U/V/W: Motor pwer\E U

output interface N

Busbar Voltage display\.,.

v
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FG terminal

T00W~1000W Drive connector terminal description

Name Terminal Pin No Signal name Description
AC control power input 8PIN ; t; AC control power
Regenerative resistor interface 8PIN ’ i Bushar voltage positive
4 BR Regenerative resistor interface (P ,BR)
Busbar vlotage 8PIN 5 Busbar voltage negative

6 Motor power U-phase output

Motor power ouput 8PIN 7 \ Motor power V-phase output
8 Motor power W-phase output
1 VCC Encoder power 5V output
2 GND Encoder ground

3~4 NC —
Encoder CN7 5 +D Encoder signals: data input and output
6 -D Encoder signals: data input and output
) G Shielded wire connected to connector
housing

1 VBUS USB power
2 D- USB signal -

PC communication CN3 3 D+ USB signal +
4 NC —
5 GND USB signal grounding

PC communication CN6 Refer to User 10 (CN6) Description
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€ Connector interface definition for a drive with the power of 1500W~2500W

| Drive mounting hole

CN2: STO functional

Setting panel: parameters
safety interface

setting and display

L1C/L2C: control circuit
power supply input
L1/L2/L3: main power
supply input

P: main circuit bus+

P/C short circuit: uses
internal regenerative resistor
P/C disconnection

P/D connects with external
regenerative resistor

N: main circuit bus-

CN3: PC communication
interface

CN4.CN5: communication
network interface

R

iCNé: User I/0 interface |

U/V/W: motor power output

[ ) -
N7: f
PE: motor grounding terminal |CN7: encoder interface |

Bus power supply indicatorl—/ FG terminal |

Power supply
grounding terminal

1500W~2500W Drive connector terminal description
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Name Terminal Pin No Signal name Description
Control power input ; t;g Single phase 220V control power input
3 L1
Main power input 4 L2 Single phase / Three phase 220V main power input
9PIN 5 L3
Regenerative resistor 6 P PC—sbort—circuited, using internal brake resistance
interface 7 C PClesconnected, PD connected to external brake
8 D resistance
Busbar viotage 9 N PN- Busbar voltage
1 U 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 grounding terminal: PE
1 VCC Encoder power 5V output
2 GND Encoder ground
Encoder CN7 4 Ne —
5 +D Encoder signals: data input and output
6 -D Encoder signals: data input and output
- FG Shielded wire connected to connector housing
1 VBUS USB power
2 D- USB signal -
PC Communication CN3 3 D+ USB signal +
4 NC —
5 GND USB signal grounding
User I/0 CNé Refer to User |0 (CNé) Description
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2.4  Instructions for using the CN2 interface

Safe torque off (STO) is a safety feature that prevents the drive from transmitting energy to the motor to generate current.
If the STO function acts, the drive shuts down ready to output signal (S-RDY), becomes safe, and the panel displays "sto".

STO_OUT- STO_OUT+ e
STO2- STO2+ i

%)
STO1- STO1+ .
G24 24V i,

[

€ CN2 pin diagram:
X5FR series drive is equipped with safety function terminal. If users do not use the safety function, please short connect
the jumper according to the Fig. below; To use the security function, connect to the upper controller according to the STO se-

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

«Q
5
(%]
~+
=
c
0
(=8
[©]
>
(%]

curity function wiring diagram.

11 Top view
STO_OUT- STO OUT+ : EEn e
- i i |
STO2- STO2+ zpif -\9 &—1Pin
Bl 3pin -}l.> &—TPin
|

STO1- STO1+ .

*Red solid line indicates a
short-circuit jumper

COM

€ CN2 pin definition:

Name Symbole Pin No. Signal name Description
1 STO_OUT+ Monitor output that is used for monitoring safety
2 STO_OUT- function faults
3 STO2+
2 separate sets of circuits
4 STO2-
STO function CN2 c p—— Turn off the drive signal of the power module and
+
cut off the power supply
6 STO1-
7 24V
Internal 24V interface
8 COM
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€ STO function block diagram:

Power
24V Power supply supply

r——

¢ Safety switch | servo unit
Control circuit
N (CN2) Drive signal

@Szg )I:> Sto

%7 Power
24V Pﬂv‘gﬁupply j module
I {1 ! ‘I:STO_OUT+|—‘ 7

2:STO_OUT—|—I Z
CcoOM ;;

STO1

T —

STO2

l
T

COM

]
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® Instructions for using the STO function:

STO1 status STO2 status STO_OUT status Drive panel 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:

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.

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 prevent any

potential issues.

The STO function cuts power to the motor, but not the servo drive. To ensure safety during servo drive or equipment main-
tenance, disconnect the main power supply.
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2.5 Instructions for using the CN4/CNS5 interface

PROFINET use the standard RJ45 interface and here is the pin definition:

GND o Pin Definition
—=
RX- :F;:H 1 TX+
I 2 TX-
RX+ :273
ooE 3 =
—
— 4 _
GND <+ 83
e 5 -
RX- <+ 63
—sl 6 RX-
—43
RX+ “3*3 7 - .
e B <
s 8 GND %
o
Q
a
2.6 Instructions for using the CNé interface £
D
T e ! g
; | S
i i <Q
: H =
| | 2
i ‘ 15 5 | ‘ DIS DI4| ! c
i 10 DI3 ! a
i 14 4 / b2l | g
: 9 DIl i
! | 13 3 ||=—=>] |pro DO34|
| i
; 8 DO3- :
i | 12 2 | | 2av DO24 :
i 7 DO2- :
i 11 1 com 001;| !
i Q 6 Q DO1- !
i i
: |

e T e
User control terminal (CNé) description
Name Pin No. Signal name Description
6 DO1-
Digital output DO1 (Brake release)
1 DO1+
Digital ) ! boz Digital DO2
igital output igital output
g p 5 D02+ 9 p
8 DO3-
Digital output DO3
3 DO3+
9 DI Digital input DI1 (Positive Overtravel)
4 DI2 Digital input DI2 (Negative Overtravel)
Digital input (5) 10 DI3 Digital input DI3 (Emergency Stop)
5 Dl4 Digital input DI4 (Home swtich)
15 DI5 Digital input DI5 (Touch probe 1)
I COM Drive power ground
24V Power supply
12 24V Drive power 24V
DI Common end 13 DI-OP DI power 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 use, the cable should be 30cm away from the
main circuit wiring

€ CN7 interface diagram:

el
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€ CN7 pin definition:

1 VCC Encoder power supply 5V output
2 GND Signal grouding
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  Description for user 1/0 wrining

€ Using external 24V as an example

1/0 power supply

Touch probe 1 I (@35)
P > 15: Touch1 '—

Servo unit
24V GND 24V
12: 24V
11: COM h
DI power DC24V input G24av
13: DI-OP o
t i | j@3 5
Positive overtravel 9 pOT %
14
Negative overtravel 22— 3
game overmay 4NOT | @30) %’_
Emergency stop 13— 3 o
10:ESOTP | @3 =
EE =) z
Home switch 14 5. HOME_IN _§1
=
Q
s
7]
o
c
o
(=)
o
=]
)

Brake release [—iéj
—

MAX50mA
[_'61 Housing
1
MAX50mA FG L
—
MAX50mA
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2.9 Timing diagram

€ When the power is ON (timing of receiving servo enable signal)

P06.26=0 (no holding DB during power-on)

Main power supply (L1. L2)

CPU reset signal

Internal control power supply

Dynamic brake output

Servo ready (DO signal)
Servo enable (DI signal)

Motor power-on status

Holding brake release
signal (DO signal)

oFF_| oN
]
Invalid Izl 1.88s Valid
]
[}
]
OFF ! 1.6s ON
1
Valid ::»| 1.4s Invalid
I
Invalid l‘—’ 3.49s valid
]
i
OFF i——| Os or more ON
|
Power-off ——¥ 55ms Power-on
!
Invalid ; 1.1ms Valid

P06.26=4(holding DB during power-on)

Main power supply (L1, L2)
CPU reset signal

Internal control power supply

Dynamic brake output

Servo ready (DO signal)

Servo enable (DI signal)

Motor power-on status

Holding brake release
signal (DO signal)

OFF ON
I
Invalid € 1.88s Valid
I
oFf _*1.6s ON
[}
- T T .
Valid : :Q—’| 25ms Invalid
I
) [}
Invalid ' ) 3.49s i Valid
i i
|
T
OFF —| 0s or more ON
[}
Power-off :IQ—»| 55ms Power-on
1
|
Invalid | 1.1ms Valid

Servo enable on and off action during motor rotation

P06.26=0 (coast to stop, remain free)

Servo enable (DI signal)

Holding brake release
signal (DO signal)

Dynamic brake
output (DO signal)

Motor power-on status

Invalid Valid | Invalid
i i
: :

Invalid | 56.6ms  Valid ."_’| 5ms Invalid
| |

Valid i | Valid
| i
I I
i i

Power-off | 55ms Power-on I"—’| 3ms Power-off
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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.
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P06.26=0 (quick stop, remain free)

output (DO signal)

Servo enable (DI signal)  “|nvalid Valid | Invalid
I 1
I I
Holding brake release - ; | -
signal (DO signal) Invalid : 56.6ms Valid : 4ms Invalid
[} I
. I [}
Dynamic brake Valid i i Valid
i |
| |

Motor power-on status _off | _ _
p Power offp—»| 55ms Power ont 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=4 (DB stop, holding DB)

Servo enable (DI signal) Invalid Valid Invalid
Holding brake release - ) -
Invalid 56.6ms Valid 4—>| 9ms Invalid

signal (DO signal)

Dynamic brake Valid :‘ 25ms Invalid 18ms Valid

output (DO signal)

7ms Power-off

Motor power-on status Power-off 'n—>| 55ms Power-on

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.
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DB Stop P06.26=4 (quick stop, holding DB)

Servo enable (DI signal) Invalid Valid Invalid
Holding brake release Invalid 56.6ms Valid 4ms Invalid

signal (DO signal)

Dynamic brake Valid :‘ 25ms Invalid 29ms  Valid

output (DO signal)

Motor power-on status Power-off 4——) 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.

4 When an abnormality (malfunction) occurs (servo-enable on command state)
P06.27=0 (coast to stop, remain free)

Fault output signal (DO signal) Invalid Valid
. |
Servo ready (DO signal) Valid : oms Invalid
T
Motor power-on status
Power| 0Os or more Power-off
-on
Dynamic brake output . .
(DO signal) Invalld: Invalid
I
Holding brake release o -
signal (DO signal) Valid :‘—’I 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 (quick stop, remain free)
Fault output signal (DO signal) Irm Valid

Dynamic brake output (DO signal)

Invalid Invalid

Holding brake release

signal (DO signal) Valid 2ms Invalid
alid )

Motor power-on status ;

]

]

Power '4—»| 12ms Power-off

-on

Servo ready (DO signal)

]
I
Valid k—»| 14ms 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.

P06.27=4 (DB stop, DB holding)
Fault output signal (DO signal) Im Valid

Valid jf—————f 15ms Invalid

Holding brake release i

signal (DO signal) Vai'ﬁ:l 6ms Invalid

Motor power-on status !
Power El 4ms Power-off

Servo ready (DO signal)
Vﬂk:l 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

Dynamic brake output (DO signal)
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the speed of the motor and the minimum value is 6ms.

P06.27=5 (quick stop, holding DB)
Fault output signal (DO signal) Invalid| Valid

Dynamic brake output (DO signal)  y/4jig P J 27ms Invalid

Holding brake release I

signal (DO signal) Valid 'EI 2ms Invalid
I
Motor power-on status ;
Powerk—»| 16ms Power-off
[}

Servo ready (DO signal) i

Valid EI 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.

€ When alarms are cleared (instruction status of servo-enable is on)
Alarm reset signal (DI signal) IW‘ Valid

) . '
Fault output signal (DO signal) Valid | 3.7ms Invalid

Dynamic brake output (DO signal) .
invalid————) 7ms Valid

Holding brake release

[}
I
signal (DO signal) Invalid:= #I 38ms Valid
|
Motor power-on status Poweri T
—off 14 % 37ms Power
' -on

DO si |
Servo ready (DO signal) m 37ms Valid
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Panel Display

Button description

HENEN
. L

Servo state

Running mode

Communication state

Generally, it is used to exit the panel display of higher level and return to the panel display of lower level

Generally, it is used to enter into the panel display of memory, or to confirm the parameter modification.

Multiply the corresponding authority value by step 1 to increment the numeric value.

°
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<0 0> 0 0

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

Ve

switch the display of monitored parameters.

Generally used to move the modified digit, for 32-digit number, long press SHIFT can flip the page to display the high
digit, and long press again can flip the page to display the sign digit. When the panel is at zero level, press SHIFT key to

Display description

Name

Meaning

Description

Servo state display

Servo state

no ry: Servo not ready
ry: Servo ready

rn: Servo enable stats
ALXXX: Servo alarm

Err. XXX: Servo error

Communication state display

Communication state

1: Initialization state
2: Connection state

4: Running state

Runnig mode display

Control mode

1: AC1 (Speed control)

3:AC3 (Servo internal position control)

4: AC4 (PLC internal position control + servo speed control)
5: AC4 + DSC (Dynamic servo control)
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3.1 Adjustment

Description

€ Purpose:
Servo drives need to drive motors stably, quickly, and accurately, allowing the motor's to track position, speed, or torque

commands while operating with as little delay as possible. To achieve this, the gain of the servo drive control loop must be ad-

justed.

Here are some examples:

Fig. 3.1 Example of Gain Setting

Gain setting level: Low Gain setting level: High Gain setting level: High + Feedfoward

Position loop gain: 20.0 1/s Position loop gain: 100.0 1/s Position loop gain: 100.0 1/s ;'
Velocity loop gain: 50.0HZ Velocity loop gain: 50.0HZ Velocity loop gain: 50.0HZ 5
Velocity loop integration time: 50.0 Velocity loop integration time: 50.0 Velocity loop integration time: 50.0 6
Speed feedforward: 0 Speed feedforward: 0 Speed feedforward: 50.0

Interia: 1.00 Interia: 1.00 Interia: 1.00
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¢ Workflows:

In the trial run on the motor to confirm that the drive and motor match no error, users can debug the servo system control

performance through the gain adjustment, gain adjustment of the general process shown in the following figure.

Start

Reference chapter

Inertia recognition 35
v

Auto gain tuning 3.2
v

Satisfy the No
requirements?
Yes
Manual f|ne.—tun|ng 3.4.1~3.45
of gain
Yes Satisfy the

requirements?

Mechanical resonance

suppression —— 346347

Low-frequency vibration
suppression

End

Fig. 3.2 Gain tuning process
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3.2  Automatic gain adjustment

Fucntion 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~ 8, some complex transmission machinery

Level 9~ 14, belt drive, cantilever beam structure and other systems with low rigidity.

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

The flowchart of automatic gain tuning:

59

L]
g
2.
5

«Q



€ Relevant parameters:

=
]

Servo disable

l

Set auto tuning
mode P00.02

!

Servo enable

l

Input
instruction
Observation
waveform

l

Satisfy the
requirements?

Yes

No

Adjustment of
rigidity level
P00.03

v

Satisfy the
requirements?

Mechanical
resonance suppression
Low-frequency
vibration suppression

Satisfy the
requirements?

Manually adjust gain

A 4

End

Fig. 3.3 Automatic gain adjustment flow
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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
P00 03 |Rigidity grade setting |0~31 1 12 Immediate | Set at operation PST
POO 04 |Inertia ratio 0~30.00 0.01 100 Immediate | Set at operation PST

60



€ 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 1.0 1/s ~ 2000.0 1/s 0.1 1/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 0.0Tms Automatic update
PO1 05  |Position loop gain 2 1.0 1/s ~ 2000.0 1/s 0.1 1/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 0.0Tms Automatic update

€ Parameters that are set to fixed values:
The following parameters will be set to fixed values:

Function code Name Description Unit Value r:;
PO1 03  |Speed detection filtering 1 0.00ms ~ 100.00ms 0.0Tms 0.00ms =3
PO1 08 |Speed detection filtering 2 0.00ms ~ 100.00ms 0.0Tms 0.00ms ‘3
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
PO1 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 10
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

6: Large position deviation (P)

7: With position instruction (P)

8: Uncompleted positioning (P)

9: Large actual speed (P)

10: Actual speed with position instruction (P)

PO1 19 |Position control switching delay 0~1000.0ms 0.1ms 5.0ms

o 0~20000 (Unit: based on gain switching mode
PO1 20  |Position control switching class o 1 50
description)

. o ~10~20000 (Unit: based on gain switching mode
P01 21 |Position control switching hysteresis o 1 33
description)

P01 22 |Position gain switching time 0~1000.0ms 0.Tms 3.3ms
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3.3  Adaptive filter

Function description

¢ 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 command.

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 Setting range Unit Value
0-4
0: Adaptive is invalid, the 3 and the 4" filters are functioning but

parameters are not updated;

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

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

4: Clear adaptive records, the 3" & 4" filters are not functioning.

P02 31 |Resonance point 1 frequency |50 ~ 5000Hz 1THz |Display parameter
P02 32 |Resonance point 1 bandwidth |0 ~ 20 1 |Display parameter
P02 33 |Resonance point 1 depth 0~ 99 1 |Display parameter
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P02 34 |Resonance point 2 frequency |50 ~ 5000Hz THz |Display parameter

P02 35 |Resonance point 2 bandwidth |0 ~ 20 1 |Display parameter

P02 36 |Resonance point 2 depth 0~ 99 1 |Display parameter

€ Parameters that are updated automatically

Function code Name Setting range Unit Value
P02 10 |The 3™ notch filter frequency 50 ~ 5000Hz THz 5000Hz
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
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I 3.4.1 Overall description

€ Overview:
The X5 series servo drives can use the automatic gain tuning function in most applications. However, under certain com-

plex load conditions, automatic gain tuning may not always result in optimal performance. Therefore, it is necessary to readjust
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 Position control tuning
For gain manual adjustment in position control mode, refer to the following procedure:
1. Set the correct load inertia value P00.04, or set it automatically with the load parameter auto-learning function.

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

P01 | 00 [Position loop gain 1 40.0 1/s P00 | 02 |Real-time auto-tuning mode 0
P01 | 01 |Speed loop gain 1 20.0HZ P02 | 02 |Adaptive filtering mode 0
P01 | 02 |Speed loop integral time 1 30.00ms P02 | 04 |The 1% notch frequency (manual) 5000
P01 | 03 |Speed detection filtering 1 0.00ms P02 | 07 |The 2™ notch frequency (manual) 5000
P01 | 04 |Torque instruction filtering 1 1.00ms P02 | 10 |The 3™ notch frequency 5000
P01 | 05 |Position loop gain 2 40.0 1/s P02 | 13 |The 4" notch frequency 5000
P01 | 06 |Speed loop gain 2 20.0HZ P02 | 19 |The 1* damping frequency 0
P01 | 07 |Speed loop integral time 2 30.00ms P02 | 20 |The 2™ damping frequency 0
P01 | 08 |Speed detection filtering 2 0.00ms P02 | 22 |Adaptive filtering mode 0
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
P01 | 13 |Speed feed-forward filtering time 0
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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 value;
P01 | 00 | Position loop gain 1 50.0 1/s _ _ o o
otherwise, reduce it. If the time is too long, vibration may occur.

) Adjust the gain upwards provided that no vibration occurs, there are no abnormal
P01 | 01 | Speed loop gain 1 30.0HZ i ) o ] o
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,
P01 | 02 | Speedloopintegraltime1 | 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 with
P01 | 04 | Torque instruction filter 1 0.50ms
P01.02 and is positively correlated.

Increase the feedforward gain can reduce the real-time position deviation without

i causing vibrations and rattles. Uneven input instructions can be improved by increas-
P01 | 12 | Speed feedforward gain 300% | ] ; } ]
ing the feedforward filter time constant P01.13. Before using velocity feedforward, set

P01.11 to a non-zero value.

I 3.4.3 Speed mode tuning

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.
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I 3.4.4 Gain switching function

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

4 Procedure:
Effects can be realized by switching the gain according to the internal state or by an external signal

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

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 Il Low gain
group | group |
>
Gain switching time Switching delay time

Fig.3.4 Example of gain switching
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4 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 adjusted when there is a run-
ning 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:

L Delay time Switching grade Switching hysteresis
The 2nd gain switching . _
. Applicable| Timing P01.19 P01.20 P01.21
No. condition .
mode diagram P01.24 P01.25 P01.26
P01.18 P01.23 P01.27
P01.28 P01.29 P01.30 ;

0 The 1st gain fixed PST Inapplicable Inapplicable Inapplicable g
1 The 2nd gain fixed PST Inapplicable Inapplicable Inapplicable 3
2 Utilize DI input (GAIN-SWITCH) PST Inapplicable Inapplicable Inapplicable

3 Large torque instruction PST A Applicable Applicable (%) Applicable (%)

Sharply-changed speed ) ) )
4 ] i S B Applicable Applicable (10rpm/s) Applicable (10rpm/s)
instruction
5 Large speed instruction PS C Applicable Applicable (Trpm/s) Applicable (Trpm/s)
- 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 Applicable (1rpm/s)
10 With position instruction p G Applicable Applicable Applicable (1rpm/s)

View the following timing diagrams in numbered order:
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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. Otherwise, the P/PI switching of the speed loop will be performed.

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

A Speed
feedback / N\

gram in the Fig.8.5.

A Speed
feedback / N\

Torque
instruction Speed instruction variation
Hysteresis
Grade< k Grade }
Grade " | Grade} j
y 4
NP Hysteresis P
Delay ll < Delay Delay ~ |« Delay .
Group 1 Group2 Group1 Group2 Group 1 Group 1 Group2 Group1 Group2 Group1 P
=]
=
A Speed c |o Speed D @
instruction / \ § Hysteresis feedback
Grade#ﬂ Iy _ _
__ Delay
Position deviation Hysteresis
Y
' ;
Grade < Delay
Group 1 Group 2 Group 1
Group 1 Group 2 Group 1
A Position E | Position F
instruction instruction \
< Delay
COIN
<« Delay
Group 1 Group 2 Group 1 Group 1 Group 2 Group 1
No instructi Speed feedback G
. fo(r) lirLsr;Egr:Oor} Ebe;oluteeevalii Close to stop
Stop  |Instruction | Motion P01.19 Adjusting | <P01.20 Speed loop integral
Group 1 Group 2 "] Group 2 g time 2.
Other Group 1.
-
Seep feedback absolute value
<(P01.20-P01.21)
Seep feedback absolute value
<(P01.20-P01.21)

Fig. 3.5 Timing diagram of gain switching under various conditions

I 3.4.5 Feedforward function
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€ 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 velocity instruction regulated according to the feedback to output the actual velocity control
instruction. Compared with a feedback-only control system, this algorithm reduces the real-time position deviation and im-
proves the system response characteristics. The larger the feedforward gain, the smaller the position deviation will be. Theoret-
ically, 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 Unit Default setting
0: No speed feedforward
PO1 11 |Speed feedforward control selection 1 0
1: Internal speed feedforward
PO1 12 |Speed feedforward gain 0.0% ~ 100.0% 0.1% 30.0%
PO1 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 com-
puter 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 settings, and the correspondence between instruction and volt-
age.

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 2 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 / [21t x torque instruction filter time constant (ms)].
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2. Notch filter

The torque instruction filters are digital band-reject filters. The X5 servo drive has a total of 4 sets of series-connected
notch filters to choose from. The 1s and 2nd trap filters are manual settings and the 3rd and 4th trap filters are adaptive filters.

4 Notch filter
When the adaptive filter does not enable adaptive parameter settings (P02.02 is not set to 1,2), all 4 trap filters can be

manually adjusted. In this case, the resonance frequency detection module can still be activated by setting the adaptive fil-
ter mode (P02.02) to 3 to give servo enable and control instructions. Check the display parameters P02.31~P02.36 to get the

mechanical 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 Default setting
P02 04 The 1% notch filter frequency (manual) 50 ~ 5000Hz THz 5000Hz
P02 05 The 1% notch filter width 0~20 1 2
P02 06 The 1% notch filter depth 0~ 99 1 0
P02 07 The 2" notch filter frequency (manual) 50 ~ 5000Hz THz 5000Hz
P02 08 The 2™ notch filter width 0~20 1 2
P02 09 The 2" notch filter depth 0~ 99 1 0
P02 10 The 3" notch filter frequency 50 ~ 5000Hz THz 5000Hz
P02 11 |The 3“ notch filter width 0~20 1 2
P02 12 The 3 notch 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

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.

-10

=30

0 100

Fig.3.6 Notch filter amplitude-frequency characteristics

fifof2

300 400 500
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Bode Diagram
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Figure 3.7 Frequency domain response curves when the depth of the notch filter is set to 1 and 0, respectively .
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Fig. 3.8 The role of the notch filter in servo control

I 3.4.7 Low-frequency vibration suppression

€ Overview
End vibration

|

] ]

Fig. 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

Fig. 3.10 Low frequency vibration waveform during 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 oscillations 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 period-
ic vibration, continue to set the 2nd damping parameter according to the method shown in Figure 3.11. After the low-frequen-
cy suppression works, the positioning response waveform will be greatly improved, and the positioning adjustment time will be
shortened obviously, as shown by the thick line in Figure 3.10.
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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 )

Fig. 3.11 Operation flow of low-frequency suppression function
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3.5 Inertia recognition and encoder initial angle recognition

(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 panel 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.

(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 panel displays |'_-,' E'El 5' , which indicates the value of the current inertia value (P00.04).

(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 panel displays the value of the current electrical
angle (P21.09).

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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4.1

Supported telegram

________________________________________________________________________________________________________________________________________________|

The X5E(F)R supports ACT, AC4, AC3, and DSC applications. It supports standard telegram and Siemens telegram in Speed
Control Mode and Basic Position Control Mode. From the viewpoint of the drive, received process data is the receive word, and
process data to be sent is the send word. A detailed description is shown in the table below:

Telegram Maximum number of PZDs (1 PZD = One word)
Standard telegram 1 2 2
Standard telegram 3 5 9
Standard telegram 5 9 9
Siemens telegram 102 6 10
Siemens telegram 105 10 10
Standard telegram 7 2 2
Standard telegram 9 10 5
Siemens telegram 111 12 12
Attach telegram 750 3 1
Other telegram needs to be developed
I 411 Telegram display
Application level AC1 AC4/AC5
Telegram 1 102 105
PZD1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1
PZD2 NSOLL_A| NISTA
703 NSOLL_B NIST_B NSOLL_B NIST_B NSOLL_B NIST_B NSOLL_B | NIST.B
PZD4 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2
PZD5 G1_STW G1_ZSW G1_STW G1_ZSW MOMRED MELDW | MOMRED | MELDW
PZDé6 G1_STW G1_ZSW | G1.STW | G1_ZSW
G1_XIST1 XERR G1_XIST1
PzD7
G1_XIST1 XERR G1_XIST1
PzD8
G1_XIST2 KPC G1_XIST2
PZD9
G1_XIST2 KPC G1_XIST2
PZD10
Application level AC3 Additional
Telegram 7 9 111 750
PZD1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1 M_ADD1 M_ACT
M_LIMIT_
PZD2 SATZANW | AKTSATZ SATZANW AKTSATZ POS_STW1 POS_ZSW1 pOS
M_LIMIT_
PZD3 STW?2 ZSW?2 POS_STW2 POS_7ZSW2 NEG
PZD4 STW2 ZSW2
MDI_TARPOS XIST A
PZD5 OVERRIDE MELDW
PZDé6
MDI_VELOCITY MDI_TARPOS XIST_A
pPzZD7
PzD8 MDI_ACC
MDIVELOCITY NIST_B
PZD9 MDI_DEC
PZD10 MDI_MOD MDI_ACC FAULT_CODE
PZD11 MDI_DEC WARN_CODE
PZD12 USER_PZD USER_PZD
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I 41.2 1/0 data signal

Signal Description Receive/Send word Data type Description
STW1 Control word 1 Receive word u1é
STW?2 Control word Receive word u1é
ZSW1 Status word 1 Send word u1é
ZSW2 Status word 2 Send word u1é
NSOLL_A Speed setting value A Receive word 116 4000hex = Rated speed (P18.08)
NSOLL_B Speed setting value B Receive word 132 40000000hex = Rated speed (P18.08)
NIST_A Actual speed A Send word 116 4000hex = Rated speed (P18.08)
NIST_B Actual speed B Send word 132 40000000hex = Rated speed (P18.08)

MOMRED Torque reduction value Receive word U1é 4000hex = Maximum torque (P18.07)

M_ADD1 Torque added value Send word 116 4000hex = Maximum torque (P18.07)
M_LIMIT_POS Forward torque Limit Send word 116 4000hex = Maximum torque (P18.07)
M_LIMIT_NEG Backward torque Limit Send word 116 C000hex = Minimum torque

MELDW Telegram word Send word u1é

G1_STW Encoder 1 control word Receive word U1é

G1_ZSW Encoder 1 status word Send word u1é

G1_XIST1 Encoder 1 actual position 1 Send word U32

G1_XIST2 Encoder 1 actual position 2 Send word u32

KPC Position controller gain factor Receive word 132 °
XERR Position offset Receive word 132 %
MDI_TARPOS MDI position Receive word 132 Thex =1 LU I
MDIVELOCITY MDI velocity Receive word 132 Thex = 1000 LU/min E
MDI_ACC MDI acceleration factor Receive word 116 4000hex = 100% 8
MDI_DEC MDI deceleration factor Receive word 116 4000hex = 100% g
XIST A Actual position A Send word 132 Thex =1 LU 5
OVERRIDE Position speed factor Receive word 116 4000hex = 100% §_
FAULT_CODE Faulty code Send word u16 S
WARN_CODE Warning code Send word u1é e
User-defined receive word . 3
user (P15.46) Receive word 116 4000hex = 100% g'
User-defined send word )
user (P15.47) Send word u1é 4000hex = 100%

| 41.3  Control word definition

4 STW1 Control word

. Description
Signal
1, 3 telegram 102, 105 telegram
1= ON (Enable the pulse)
STW1.0
0 = OFF1 (Ramp stop, eliminates pulses, ready to turn on)
1=No OFF2 (Allow to enable)
STW1.1
0 = OFF2 (Inertial stop, eliminate pulses, prohibit connection)
1= No OFF3 (Allow to enable)
STW1.2
0 = OFF3 (Quick stop, eliminate pulses, prohibit connection)
1 = Allowed to run
STW1.3
0 = Prohibition on running
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1= Running condition
STW1.4

0 = Freeze command

1 =Running condition
STW1.5

0 = Freeze command

1 = Enable setting value
STW1.6

0 = Prohibit setting value
STW1.7 0-1 Rising edge, fault response
STW1.8 Reserved
STW1.9 Reserved

1 = Control via PLC
STW1.10

0 = Non-PLC control
STW1.11 Reserved
STW1.12 Reserved
STW1.13 Reserved
STW1.14 Reserved
STW1.15 Reserved

4 STW1 Control word (For telegrams 111)

. Description
Signal
111 Telegram
1=0N (Enable the pulse) .
STW1.0 i >
0 = OFF1 (Ramp stop, pulse elimination, ready for connection) o)
1 =No OFF2 (Allow to enable) %
STWTT , o . , =
0 = OFF2 (Inertial stop, pulse elimination, prohibit connection) il
1 =No OFF3 (Allow to enable) 3
STW1.2 3
0 = OFF3 (Quick stop, pulse elimination, prohibit connection) 3
1 = Allowed to run g
STW1.3 o
0 = Prohibit running Q
1 = Non-refusal to execute the task g.
STW1.4
0 = Refusal to execute the task 2
)
1 = Not suspend execution of the task 2
STW1.5 o
0 = Suspend execution of the task s
STW1.6 0-1 Rising edge, activate running tasks
STW1.7 0-1 Rising edge, fault response
1 =Boot JOG1
STW1.8
0 = Close JOG1
1=Boot JOG2
STW1.9
0 = Close JOG2
1 =PLC-controlled
STW1.10
0 =Non PLC-controlled
1 = Start homing
STW1.11
0 = Stop homing
STW1.12~15 Reserved
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¢ STW2 Control word

Signal Description
Telegram 1, 3, 111 ‘ Telegram 102, 105
STW2.0~STW2.7  |Reserved
STW2.8 Reserved ‘1: Run to the fixed baffle
STW2.9-STW2.11  |Reserved
STW2.12 Master life symbol, bit O
STW2.13 Master life symbol, bit 1
STW2.14 Master life symbol, bit 2
STW2.15 Master life symbol, bit 3
€ POS_STW1 Positioning control word
Signal Description

POS_STW1.0 Program segment selection bit 0

POS_STW1.1 Program segment selection bit 1

POS_STW1.2 Program segment selection bit 2

POS_STW1.3 Program segment selection bit 3

POS_STW1.4 Program segment selection bit 4

POS_STW1.5~7 Reserved

1 = Absolute positioning
POS_STW1.8
0 = Relative positioning

POS_STW1.9~11 Reserved

POS_STW1.12 1= Continuous transmission

POS_STW1.13 Reserved

POS_STW1.14 1= Setup signal selected, 0= Positioning signal selected

POS_STW1.15 1 =MDl selection

€ POS_STW2 Positioning control word

Signal Description

POS_STW2.0 Reserved
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POS_STW?2.1 1 = Set reference point

POS_STW2.2 1 = Reference point block activation

POS_STW2.3~13  |Reserved

1 = Activate soft limit switch
POS_STW2.14
0 = Close soft limit switch

1 = Activate hard limit switch
POS_STW2.15
0 = Close hard limit switch

I 4.1.4 Status word definition

¢ ZSW1 Status word

. Description
Signal
Telegram 1, 3 Telegram 102, 105
1 = Ready for connected
ZSW1.0
0 = Ready for unconnected
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1 = Operation enable

ZSW1.1
0 = Operation disable
1 = Operation enable
ZSW1.2
0 = Operation disable
1 = Fault exists
ZSW1.3
0 = No fault
1 = Inertial stops invaild
ZSW1.4
0 = Inertial stops vaild
1 = Inertial stops invaild
ZSW1.5
0 = Inertial stops vaild
1 = Prohibit connection vaild
ZSW1.6
0 = Prohibit connection invaild
1= Warning exists
ZSW1.7
0 =No warning
1 = Velocity error within tolerance
ZSW1.8
0 = Velocity error out of tolerance
1 = Control request
ZSW1.9
0 = No control request
1 = Speed comparison value has been reached or exceeded
ZSW1.10
0 = Speed comparison value not met or exceeded
0= Torque limit value reached
ZSW1.11 Reserved
1= Torque limit value not reached
ZSW1.12~15 Reserved
€ ZSW1 Status word (For telegrams 111)
Signal Description
1 = Ready for connected
ZSW1.0
0 = Ready for unconnected
1 = Ready for operate
ZSW1.1
0 = Ready for non-operate
1 = Operation enable
ZSW1.2
0 = Operation disable
1 = Fault exists
ZSW1.3
0 = No fault
1 = Inertial stops invaild
ZSW1.4
0 = Inertial stops vaild
1 = Quick stops invaild
ZSW1.5 ? P
0 = Quick stops vaild
1 = Prohibit connection vaild
ZSW1.6
0 = Prohibit connection invaild
1= Warning exists
ZSW1.7
0 =No warning
1 = Velocity error within tolerance
ZSW1.8
0 = Velocity error out of tolerance
1 = Control request
ZSW1.9
0 = No control request
1 = Speed comparison value has been reached or exceeded
ZSW1.10

0 = Speed comparison value not met or exceeded
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0 = Torque limit value reached

ZSW1.11

1 = Torque limit value not reached
ZSW1.12 0-1 rising edge, positioning activated, mobile task confirmed

1 =The drive has stopped.
ZSW1.13

0 =The drive is running

1 =The drive is accelerating.
ZSW1.14

0 = The drive not accelerated

1 =The drive is decelerating.
ZSW1.15

0 = The drive not decelerated

¢ ZSW2 Status word

. Description
Signal
Telegram1, 3, 111 ‘ Telegram 102, 105
ZSW2.0~ZSW2.7  |Reserved
ZSW2.8 1= Run to the fixed baffle ‘Reserved
ZSW2.9 Reserved
ZSW2.10 1 =Pulse enable
ZSW2.11 Reserved
ZSW2.12 Master life symbol, bit 0
ZSW2.13 Master life symbol, bit 1
ZSW2.14 Master life symbol, bit 2
ZSW2.15 Master life symbol, bit 3
4 POS_ZSW1 Status word (For telegrams 111)
Signal Description
POS_ZSW1.0~7 Reserved
1= Negative hard limit activate
POS_ZSW1.8
0 = Negative hard limit inactivate
1 = Positive hard limit activate
POS_ZSW1.9
0 = Positive hard limit inactivate
1=JOG mode activated
POS_ZSW1.10
0 =JOG mode inactivated
1 = Back to reference point activate
POS_ZSW1.11
0 = Back to reference point inactivate
POS_ZSW1.12 Reserved
POS_7ZSW1.13 Reserved
POS_ZSW1.14 1 = Setting vaild
1 =MDI activate
POS_ZSW1.15
0 = MDl inactivate
€ POS_ZSW2 Status word (For telegrams 111)
Signal Description
POS_ZSW2.0 Reserved
POS_ZSW2.1 Reserved
POS_ZSW2.2 Reserved
POS_ZSW2.3 Reserved
1 = Axis moves forward
POS_ZSW2 .4

0 = No movement
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1 = Axis moves backward
POS_ZSW2.5

0 =No movement

1 = Negative soft limit activate
POS_ZSW2.6

0 = Negative soft limit inactivate

1 = Positive soft limit activate
POS_ZSW2.7

0 = Positive soft limit inactivate

POS_7ZSW2.8~2.15 |Reserved

¢ MELDW Message word (For telegrams 102, 105)

Signal Description
MELDW.0 Reserved
MELDW.1 1 = Torque utilization [%] < Torque threshold 2
MELDW.2~MELDW.15 |Reserved

4.2  GSDfile

GSD file (Generic Station Description file) is the abbreviation of Generic Station Description file. The GSD file is used only
when PROFIBUS DP or PROFINET IO communication is involved, and the X5E(F)R is a PROFINET bus-enabled 10, so a GSD file

is required.

GSD file for X5E(F)R: GSDML-V2.33-HCFA-X5FR-20231125 XML

The GSD is installed as follows:

First, select the TIA Protal option to open the "Options — Manage General Station Description Files (GSDs)", as shown be-

low:
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Locate the GSD file, select the GSD file, and if it shows that it is not yet installed, click the "Install" button to install it, as
shown below :

BEH®PE GSD
REETE - [ C:Wsers\HZLO00D407\DesktopIX5GSD | \z|
SABIEINAT
)| b 5= %7 =8
E GSDMLV2 33-hcfax5f-2023112.. V233 mE i | EEEE | XSFRIEZ]..

(<] I |
i[5 I it LR

After the installation is complete, select "Devices and Networks = Network View — Hardware Catalog — Other field de- .
vices = PROFINET IO — Drive — X5" in the catalog tree. %
@)
Totally Integrated Automation -l_-l
PORTAL zZ
m
—
ﬂ_'_ﬂﬁﬂ'u ﬂ?ﬁiﬂrﬂ"ﬁw‘.ﬁfﬂ i tiat=H 8
EWl 6 3
v B m 3
= ot ]| * 5
MidE  EEw = =] [T 8]
3 [i Distributed 1i0 = t
= 3 [i Power supplyand distribution = o
» [i Field devices 5 S
~ [ Other field devices = o
» [ Additiona| Ethemet devices L é
L3 ~ [l FROFINETIO = 2
~ [ Drives j==1 6'
~ [l HCFA = s
» [ x4 L |
v[ﬁ X5 LI
Il HcFA x5 FRVS.0 =
e -
v [l INOVANCE ]
+ [ SIEMENS AG i
» [l Encoders m W
M T

4.3 AC1 speed mode

I 4.3.1 Overview

Siemens S7-1200, S7-1500 series PLC can be paired with X5E(F)R servo drive for speed control via PROFINET. PLC exe-
cutes start-stop and speed feed, and speed control is calculated in X5E(F)R drive, which can be realized in the following two
main ways:

Method 1: The PLC performs speed control by means of the FB285 (SINA_SPEED) function block, and the X5E(F)R uses the
No. 1 standard telegram.

Method 2: Without using any special program block, the control word and status word of the telegram are used to control
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by programming, X5E(F)R uses No.1 standard telegram, using this method requires more familiarity with the structure of the
telegram.

Method 3: The 1500 series can be equipped with speed axis.

I 4.3.2 Configuration

1. Connect the USB, open the debugging software HCS-Studio (V2.10 or above), and then "New Project — Online (find
the X5 icon, click ER, and then confirm) — Test Connection, then Settings = Find Network Configuration in Settings — Enter
Name — Write and Activate", as shown below:

PSS PISSAER BB

fanist s | [t [1
e — |

aLNa~zF8, 0-98=F . -WINEFHRES.

BRFEEES\ S AT, RS EUNo2)

BNFIERERTETH

P R

PNE5ASIPItEiE [o . [o ] [o] [o] PNi4A9I PEhE D
PR [ 0 | [ o |.[ o] [o] PNISFREE [0 |
enamiamx [0 ][0 [.[ o] [o] ProsmErEx 0 |-

LHETEE ERETRSIPHIE AIThEsETIPINYES, PNISHIMAC

MR2EHEE PRSP, FERRER PHEIEER, L
S APNERIPHX -U
z
8 T
EERSERLEE "SRG EERRaHEEE. z
m
_|
o)
5
2. Open Protal, create a project, create a new project and double click on "Add new device (find the PLC used and select 3
Y c
the PLC version)" from the catalog tree. =3
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3. After installing the GSD file following the GSD file installation steps, drag the X5FR into the network view.
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I i E 109 » RS
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5. In the Device View of the HCFA X5FR, select "Standard telegram 1" from the sub-modules. 8
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6. Click on the device X5FR and in the properties set the name to match the HCS-Studio network configuration settings. P
g.
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Alternatively, users can right-click on the device in the device view of Boto and "Assign Device Name" (the first step is not

necessary).
o mitiRE & FEETRE (I RERE
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2R 8 b3 AREIEST1, FZD212
— PGIPC JEMRI%E © [ Fuie [~
— PGIPCHHM - [V Realtek PCle GbE Family Controller F©@E
L X
BEdES
[ RERE- SRR
[ RETSMtRHRmLE
[ {RETEAERATRR
P HRART AT
IF it MAC HihE BE FROFINET % & £ S
|o000 08-DA06-0201-16 _ Drives axis 1 G = |
i = >
[ iFMf LED B 2
= 0 ' —_—
EFIE HEET

7. Compile and download to the PLC, then test the program. (The panel displays 41 ry when communication is successful).

| 43.3 speed control via SINA_SPEED

1. SINA_SPEED FB description:

(1) Input: .
By
Input signal Type Description 8
EnableAxis BOOL =1, Enbale the drive %
AckError BOOL Drive fault response ﬂ
SpeedSp REAL Setting speed [rpm] g
RefSpeed REAL Reference speed of the drive [rpm], corresponding to the rated speed of the motor g
ConfigAxis WORD The default setting is 16#003F, refer to the following table for instructions %
HWIDSTW HW_IO X5E(F)R Hardware identifier for telegram 1 in device view %‘:
HWIDZSW HW_IO X5E(F)R Hardware identifier for telegram 1 in device view g
(2) Bits description of ConfigAxis é
Bit Default Description g
Bit 0 1 OFF2
Bit 1 1 OFF3
Bit 2 1 Enbale the drive
Bit 3 1 Enable / Disable ramp function generator enable
Bit 4 1 Continue / Disable ramp function generator enable
Bit 5 1 RPM Setpoint enable
Bit 6 0 -
Bit 7 0 -
Bit 8 0 -
Bit 9 0 -
(3) Output:
Output signal Type Description
AxisEnabled BOOL The drive has been enabled
LockOut BOOL The drive is in the disabled state
ActVelocity REAL Actual speed [rpm]
Error BOOL 1 = error exists
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16#7002: No error, this function block is executing
16#8401: Drive error

Status INT 16#8402: Drive prohibited startup

16#8600: DPRD_DAT error

16#8601: DPWR_DAT error

DiaglD WORD Communication error, an error occurred while calling SFB.

2. To find the hardware identifier: Select Message 1 — Right-click Properties = System Constants — Hardware Identifier.
SNEBER §EEus JEEES MR x O[] [wmeses |

HHE109 » FHERIRE » X5FR[HCFA X5 FR V5.0]

= mitnE |4 manE  |IveshE

M [X5FR[HCFA XS FRVS.0] [=]: by & 2| @ %

WEER

e L ME EE o ot zm [T
~ X5FR o o HCFA X5 FRV5.0 SV :
» PN_IO o o0x1 XSFR ;
- RS 1 ° 1 SEEIS: =
i 2 11 SEES
0 AR, PZD-212

[She [oas olues L~

TR
BH 8 e R AT ey A AR

B3 1_PZD-2_2-AlAC Hw_SubModule 265 PLC_1

3. Drag SINA_Speed (FB285) function block into the programming network in OB1 and populate the HWIDSTW and HWID-
ZSW pins with the hardware identifiers.
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[ PLE_1 [CPU 15111 BH] EF Tz
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TR v EAR ~ @il Z
» G S 9 i L I
g 1 » [ SIMATC Ident

S - o 4=
= wwin (o] - “sinaspesd D" Dsimaiacs
v o Rk Trspesd

FBESNAL.
wE@sm. (=
L

» G AESTH o9
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» i 2R
L=
T
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v L
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4. Compile and download to PLC for testing.
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I 4.3.4 Direct control via IO address

This control method does not require a dedicated function block, and the speed is given directly. X5E(F)R uses standard
telegram 1, and the project and network configuration procedure is the same as in Method 1. Based on PROFINET RT com-
munication, the first control word of the output is used for start-stop control of the drive, and the second control word can be
used to give the speed of the motor. the following is an example of programming in the PLC.

1. Check the 10 address of X5E(F)R
[=mibaE & PERE I RERE
it Domboacme 7 @ B [@E([E o [ eews |
R 03 5@ [ ol |
E ~ XSFR 0 1] |
» PHN_IO o 0X1 ,,=
' v RS 1 o 1
IEERTS 0 11 =
5 iR 1, PZD-212 o 12 0.3 0.3
1 o 13 —
L o 2
) I =
o 4
o 5
o 6
o 7
p— v
W W
] 100% o2 IiFerare Jrarriilh | <] Il - -
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2. Change the control word via the monitoring table

Configure the 10 address in the monitoring table to send the control word and speed directly to the drive.

Start-stop control of the drive via the 1st control word (16#047E->16#047F).

The 2nd control word allows to specify the speed at which the motor should run (16#4000=3000rpm).

3. Assign value to 10 channel via FB

Assign the 1st control word for start/stop control of the drive (16#047E->16#047F).

Assign a value to the 2nd control word specifies the speed at which the motor runs (16#4000=3000rpm).

e
MOVE MOVE
ENE EN — —
16#047E 16#047E 16#0331 16#0331
RS — N QW0 w0 3+ ouT — kR 1"ZsW
36 QUT] —"STW1* ZSWIT—In
MOVE MOVE MOVE
BN EN EN
. en 3000 LSRR 1640670 160000 [es0000]
IR ERE — N SR 4B 1T NSOLL_A—IN Pz o 3 OUTI— B3I 1 NIST A
+ OUT! — iRERIEIng 4 OUTI— "NSOLL_A" THIST_A" —{IN
B FTTRGVE T 301 5TW %60
e { peea
BRETE—IN 168047E
k_OUTI— 4RX 175
I 1" 25w
R B %X3 BRI ST 27
i 1t TR S—
~ BEFR2:
==
1 M "EXIT.#EFE Real 1643.3
2 £_Real)); b rEIC.BESREing 300.0
3 .NIST_R)) / (16483.0 / "#XI".FWMEHFE); b TR EESE 3000.0
4

Note: IO channel control can also be accelerated and decelerated using P14.40, P14.42, and P14.44.

I 4.3.5 Speed control via TO

(1) Velocity control using the TO axis requires that the velocity axis be configured in the process object.

Note: Drive parameters P14.40 (Disengage TO control servo local acceleration time), P14.42 (Disengage TO control servo local

deceleration time), and P14.44 (stop deceleration time in speed mode) must be set to 0 when the TO is used.

(e 2] iy | -
B Esies A A —— {7t il -
o BEE i S—=——————___———————————
+ (3 PLC_1 [CPU 1516-3 PN/DP] -
IV iaaas [speedass_1 |
) TRt |
v g L i !
. ; e .f.};r]z - [ et ] @ |To_Speedaxis
(e Jl% e : =
&b"ﬁfm&* oo O Fzh
: r‘j‘ :E gi*ﬂw L it 4 TO_SynchronousAdis V4.0 @ &z
;ﬂ i e 1 4 TO_ExternalEncoder V4.0 e
e m} ‘255%@?* 4 TO_OutputCam V4.0 fai -
o ES T e o van TERiE R (0_SpecdAs) AT AL
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(2) In the "Hardware Interface" of the TO axis configuration, select "PROFIdrive" as the "Drive Type" input. Select the desired

X5E(F)R as the "Drive".

BF) EEE) WSV EAO EE0) mme) TEM BOmW W)
SNEER Y EEEE S EEES B ¢ [ [areses- L

PiBEHRPEE & X = = X 9 (¢

I wE |

BE1 » PLC_1[CPU 15163 PNIDP] » TZ3% » SpeedAxis_1 [DB6]

~ [ PLC_1 [CPU1516-3 PN/DP]
OV s
| FEsRis R
- o B

[ H
& Main[081]
8 Mcinterpolator [0B92]
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4 SINA_PARA_S [FB287]
4 SINA_POS [FB284]
4 SINA_POS_1 [FB2]
4 SINA_SPEED [FB285]
& IR (Fe1]
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FE
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o 2REE (D2
@ FIERRH|_De [B4]

b g RGR

~ e IEns
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Y ]

2
SishiER i TR
r TREH

s —
© it

~ | FEAE

£

I3330

BpEHER Il
i
BHRE I
wE
PLC
'y
-
B A
L
i
PROFIdrive - [
gt 3
sttt | [ernapepie | I B
e
» [ Local modules.
~ [id PROFINET 0 System (100)
» (BB
4
[ B v]

dE# uEs oluse |

(3) Check the "Data exchange with drives” setting to ensure that data is exchanged correctly with the drives.
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PLC
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(4) Jog, monitor speed and current status in the commissioning in the axis control panel.

u I 8 e AR x - || [FoEEhEE- i

FiE1 » PLC_1 [CPU 1516-3 PNIDP] » TER4% » Speedaxis 11086) FESSTTTETTTEEETIITISS SRR EIIITTIES -7 § A

L 1 T o

E=z28

% ek

e
|Famm | ]

(5) Programs can be written by dragging the Enable, Reset, Pause, Speed, and Jog FBs in the program.
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(6) If the parameters "Velocity", Jerk", "Acceleration” and " Deceleration” in the motion control commands are less than 0,

& WCinterpalator (022
M rcservo [op91]

4 SINA_PARA S [FB287)
48 SNA_POS [FE284]
& ss_pOs_1 [FB2]
4 SiNA_SPEED [FR285]
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I 4.3.6 Telegram 1 configures the Axis+750 telegram to implement torque limit

(1) In the Device View of the HCFA X5E(F)R, select "Standard telegram 1" and "Additional telegram 750 telegrams" from the
submodules.

S LT = R SR ] e e R A i POR
JRE109 » KRSMFRE » X5FR[HCFA X5 FR V5

[ EAPRE [ P2 b
2 |dt Demmincraxsrvsol  [7] & B (4] | mEEE |
[~ W ER E - IE = INIE T RE - S ) e | v [BR
= - xsfR o o HCFAXS FRVS0  svxer.| (48R~ Tl
» FILIO o ox XSFR - =
18 4 R =® =
- g o 1 e L [&% =l
= = (@ Head module
: 3 L v » [ Module
RHR1, PED2i2 d 2 o3 o5 tmEiEXIrD2R LoD
oy — : R 4.[l IR 1. FID20
3 : W#riRs. s
: 5 : [ #7#iELs, rzo9i9
> S W #mR7. PZ0212
Z Z M #ReHR . PZD10IS
[WrithHEs 750, PzD-31
3 g &R 102, PZD6110
z : W& 1+ 105, F2D-10010
o 3 : & IFRz 1. P2D-12112

(2) Check additional telegrams on the speed axis 750.

HE1 » PLC_1[CPU 1516-3 PN/DP] » T¥x% » SpeedAxis_1 [DB6]

Wik
O swpemmmmms
- [l PLC_1 [CPU 15163 PN/DP] (] = it ES
il EeT <@
DEST 4 EHEED
- D ERE <@
T < 2li
& Main [0B1] ERSTHAE (] PLC
- NCinterpolator [0B92] B (]
& NCseno [0891) ~ RS © i
& SINA_PARAS [FB287] h7siRs <
& SINA_POS [FB284] HRIEIRIE (] -—
4 sINA_POS_1 [FB2]
4 SINA_SPEED [FB285]
o el (Fe 1l I .
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|@ SINA_SPEED_DB [DE1] x
 £F%EE Ds2] Drive Data O
o8 D84
ey B T O Sa— R T T
~EIzue fl zZ
ETT Y b ek S E PR (E e
i [ BTIEEGREEE (e —
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BAEE: __EEIEIEI 0 1/min o
B oz g
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st [PHES - =
B[R < [0 3Z750, PZD-311 8]
=l
o
L. . >
(3) Drag out the torque limit FB ino the program area (MC_TORQUERANGE). o
<
B = = e B (5T T T S T W0 CE Y W s s WM G - we £ e o R pre 2
RE0 > s || <
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e o e e N Home EOTERE WE. V50
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o o 2 MC_MoveRelative ABTiRe i vs.0 =|
. WM ovevelocity  UEEBEIEBI V50
specarny = 2 M Novelog ueEEE Vs0
w00 a1 Commandabort =| e vovesupeimpo.. fEE#EN vso
“##% — Enable ed— BRAGGEIAN. V50
e Error—1 BUMFRLSOE. V50
Stophiode Errorid e 1 V5.0
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[F TN
086 » LI mize
s e » Lo
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MC_MOVEJOG MC_TORQUERANGE ~ D imedig
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=8 o——————————— & & U TorqueRange  BEMBLTIR vso
- - . T TorueTming T vso
“Speedaris 1" — axis Busy —i: “Speedars_1" — ads - :4’5"’ )
wanro Commandabort o = E‘;
&z V'— rware = —* *Tag_1" — Enable »LiIA
.Q:E JogForward Eror—i 9 Enabl e
.ﬁih;‘. _——— Errorid » [ SINAMCS
’ 0 — Velocity » Distg 0 2o
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ko
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I 4.3.7 Notes on telegram 1

(1) The enable run acceleration time is related to P14.40 (Disengage TO control local acceleration time).
(2) The deceleration time for disable is related to P14.44 (stop deceleration time in speed mode).

(3) Acceleration and deceleration times for speed switching during operation are related to P14.40 (disengagement of TO
control local acceleration time) and P14.42 (disengagement of TO control local deceleration time).

(4) The set time constants are all based on 1000rpm, which indicates that the acceleration or deceleration is the time to
1000rpm, not the time to the target speed. (e.g., if the target speed is 3000rpm and the set acceleration time is 1000ms, the
time to reach the target speed is 3000ms.

(5) AckError fault reset, SpeedSp is the target speed setting value (unit 0.TRPM).

(6) Parameters P14.40, P14.42, P14.44 must be set to 0 for TO axis.

4.4 AC3 mode (EPOS)

I 4.41 Overview

The S7-1500 and S7-1200 can be connected to the X5E(F)R servo drive via PROFINET communication, and the control
mode of the X5E(F)R drive is set to "Essential Position Control (EPOS)", and the PLC can realize the EPOS basic positioning
control of the X5E(F)R by using the 111 telegrams and function block FB284 in the drive library provided by TIA Portal. The PLC
realizes EPOS basic positioning control of the X5E(F)R by means of telegram 111 and function block FB284 in the drive library
provided by TIA Portal.

I 4.4.2 Configuration

(1) As in 4.3.2 (AC1 Configuration Points), delete telegram 1 and select telegram 111 from the sub-mode.
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(2) Find the hardware identifier: select telegram 1 — right-click Properties = System Constants — Hardware Identifier.

HE109 » F5HAEE » XSFR [HCFA X5 FRV5.0] - X

= eihRE & EERRE Iy iz &M 2]
dt Domicmsrvo [ & (e H[H" o || waks |

R R B L R AR

~ XSFR o [ HCFA X5 FR V5.0 SV A ) |-
5 » PN_IO 0 0x1 XSFR E Bﬂ§
, o - JEEhTE 0 1 RS N
" IS a e RIS -

- [ B 1Rz 111, PZDA 0 12 0.23 ] 0.23 FIIFEsT111, P r{. .
— = = ~ms
L o 2 g
- ) 0 3 i
<[] [100% - ——— (<] [ ] i
|[FEH [uiEs o[des | i
[## | 0% ||z5E8 [|xF | 1]
T H
= ) EEH H

B xSFR-AFEMRTSE_1-Mi 1B 111_FZD-12_12 Hw_SubModule
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(3) Pull the SinaPos (FB284) function block into the programming network in OB1 and fill the HWIDSTW and HWIDZSW
pins with hardware identifiers.

BB E]
F G BET Gl &7 G EY s ;zf
> Rk
I > EAlHS E
v EER: = : iz}ﬁ% A
== > [t &
DB ~|BEHa =
it 08 El ] ; Rt FE 5
“inafe 08" — M:Era:,\':%—"i VIF‘;N;A:EL;B; SRR S vz,: ] g
e i _— = e e N
EnableAxis = EnableAxis AxisRetp=—t 0 4 SinaParaS REESINAMCS SIG vioe =
_;“E?‘“E"EV»‘” Amv.famﬁ‘i 4 sinainfeed AR 70 R Hls...  Vi.0 |
ermedaiesy  AET0 » [ ey suie 1 w1
g2 Tmn|—o
o et serau ¢
vty
(4) Compile and download the program into the PLC to test.
L]
g
I 4.4.3 SinaPos introduction Q
z
Pin ‘ Data type ‘ Default ‘ Description ﬂ
Input 3
A _ 3
Running mode : 3
1 = Relative positioning g
2 = Absolute positioning §_
3 = Continuous position operation g'
ModePos INT 0 4 =Homing e
5 = Set origin position 3
6 = Run position block 0 0 ~ 16 (not supported) g'
7=J0G
8 = Jog increment (not supported)
Servo running instruction:
EnableAxis BOOL 0 0=0FF1
1=0N
] 0 = Refusal of activated runtime tasks
CancelTransing BOOL 1 o
1= Non-rejection
Intermediate stop:
IntermediateStop| BOOL 1 0 = Intermediate stop running tasks
1 =Not stop
Positive BOOL 0 Positive
Negative BOOL 0 Negative
Jog1 BOOL 0 Jog forward (Signal source 1)
Jog?2 BOOL 0 Jog forward (Signal source 2)
AckError BOOL 0 Error reset
ExecuteMode BOOL 0 Activate positioning job or receive setpoints
Position DINT 0 [LU] For run mode, the position value is set directly [LU]/MDI or the running block number
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Speed setting for MDI operation mode [1000LU/min] (e.g. Gear Ratio: 131072/10,000, Veloci-
Velocity OINT |0 (1000LU/min] ty=1000,0VERV=100, Moﬁtor RPM = OVERV*Velocity*(1000LU/min)/(Gear Ratio/Resolution))
=100%*1000*(1000LU/min)/((131072/10000)/131072))
=100%*1000000(LU/min)/10000=100rpm)
OverV INT 100[%] Speed multiplier in all operating modes 0-199%
OverAcc INT 100[%) Acceleration scale in direct setting /MDI mode 0-100%
OverDec INT 100[%] Deceleration scale in direct setting /MDI mode 0-100%
The bits in STW1, STW2, EPosSTW1, and EPosSTW2 of the 111 telegram can be transmitted
through this pin, and the correspondence of the transmitted bits is shown in the following table:
ConfigEPos bit 111 telegram bit
ConfigEPos.%X0 STW1.%X1=0FF2 Stop
ConfigEPos.%X1 STW1.%X2=0FF3 Stop
ConfigEP0s.%X2 EPosSTW2.%X14= Activate software limits
ConfigEP0s.%X3 EPosSTW2.%X15= Activate hardware limits
ConfigEP0s.%X5 EP0sSTW2.%X11
ConfigEP0s.%X5 EPosSTW2.%X10
ConfigEPos. %X5 EPosSTW2.%X2 (eference point signa)
ConfigEPos.%X7 STW1.%X13
ConfigEPos. %X8 EPosSTW1.%X12 (continuous transmission)
ConfigEP0s.%X9 STW2.%X0 .
ConfigEP0s.%X10 STW2.%X1 %
ConfigEP0os.%X11 STW2.%X2 _IO_I
ConfigEP0s.%X12 STW2.%X3 %
ConfigEPos.%X13 STW2.%X4 ;'
ConfigEPos%X14 | STW2.%X7 S
ConfigePOS DWORD 0 ConfigEPos.%X15 STW1T.%X12 g
ConfigEPos.%X16 STW1.%X14 %
ConfigEPos.%X17 STW1.%X15 g’i
ConfigEP0s.%X18 EPosSTW1.%X6 g
ConfigEP0s.%X19 EPosSTW1.%X7 é
ConfigEPos.%X20 EPosSTW1.%X11 %’
ConfigEP0s.%X21 EPosSTW1.%X13 =
ConfigEPos.%X22 EPosSTW2.%X3
ConfigEPos.%X23 EPoSSTW2.%X4
ConfigEPos.%X24 EPosSTW2.%X6
ConfigEPos.%X25 EPosSTW2.%X7
ConfigEPos.%X26 EPoSSTW2.%X12
ConfigEPos.%X27 EPosSTW2.%X13
ConfigEPos.%X28 STW2.%X5
ConfigEP0s.%X29 STW2.%X6
ConfigEP0s.%X30 STW2.%X8
ConfigEP0s.%X31 STW2.%X9
Note: If a variable is assigned to this pin in the program, the drive must ensure that ConfigE-
P0s.%X0 and ConfigEPos.%X1 are both 1 in order to run.
HWIDSTW HW_IO 0 Symbol name or SIMATIC S7-1200, S7-1500. HW ID (SetPoint) of the set value slot.
HWIDZSW HW_IO 0 Symbol name or SIMATIC S7-1200, S7-1500. HW ID (Actual Value) of the actual value slot.
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Output

AxisEnabled BOOL 0 Drive enbaled
AxisError BOOL 0 Servo fault
AxisWarn BOOL 0 Servo warning
AxisPosOk BOOL 0 Axis reaches the target position
AxisRef BOOL 0 Origin position setting
Actvelocity OINT OlLU/min] Current speed [LU/min] (40000000h in hexadecimal corresponds to P18.08 rated speed).
Example: Motor speed = Current speed *3000/1073741824 (40000000 converted to decimal)
ActPosition DINT O[LU/min]  |Current position LU
ActMode INT 0 Currently active operating mode
EPosZSW1 WORD 0 Status of EPOS ZSW1
EPosZSW2 WORD 0 Status of EPOS ZSW2
ActWarn WORD 0 Current warning code
ActFault WORD 0 Current error code
Error BOOL 0 1= Error occurs

16#7002: No fault - program segment is running

16#8401: Drive fault

16#8402: Turn on prohibited

16#8403: Float back to reference point function cannot be activated
Status Word 0 16#8600: DPRD_DAT error

16#8601: DPWR_DAT error

16#8202: Incorrect operation mode selected

16#8203: Incorrect setting value parameters

16#8204: Incorrect run segment number selected

DiagID WORD 0 Expend communication fault

I 4.4.4 SinaPos running mode

(1) Running condition

@ Axis passes through input pin EnableAxis = 1, OFF2 and OFF3 are internally set to 1. If the axis is ready and the drive is
fault-free (AxisError = “0”), the axis is enabled after EnableAxis is set to 1, and the output pin AxisEnabled signal changes to 1.

@ ModePos input pin is used for operation mode selection. It can be switched in different operation modes, e.g. continu-
ous operation mode (ModePos=3) can be switched to absolute positioning mode (ModePos=2) during operation.

® The input signals CancelTransing and IntermediateStop are valid for all operation modes except pointing, and must be
set to “1” when running EPQOS, as described below:

- Setting CancelTransing=0 causes the axis to slow down and stop according to the ramp stop and the working data is
discarded. If CancelTransing=1 is set again, the axis does not continue to run and needs to be retriggered; after the axis has
stopped, it is possible to switch between the operating modes.

- Setting IntermediateStop=0 uses the currently applied deceleration value to perform a ramp stop without discarding
work data; if IntermediateStop=1 is reset, the axis will continue to run and can be treated as a pause for the axis. It is possible
to switch the operation mode after the axis has come to a standstill.

® Activating Hardware Limit Switch

- If hardware limit switches are used, the hardware limit function of X5E(F)R should be activated by setting the input pin
ConfigEP0s.%X3(POS_STW?2.15) of FB284 function block to 1.

- The positive and negative hardware limit switches can be connected to DI1 to DI2 of the X5E(F)R drive.

® Activating Software Limit Switches
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- If software limit switches are used, it is necessary to activate the software limit function of the X5E(F)R by setting the in-
put pin ConfigEPos.%X2 (POS_STW2.14 ) of the FB284 function block to 1 and P15.37=1.

- Set P15.37 (soft limit effective mode), P15.38 (negative soft limit position), and P15.40 (positive soft limit position) in
X5E(F)R.
(2) Relative positioning operation mode
The “Relative Positioning” operation mode can be realized by the drive function “MDI Relative Positioning”, which uses the
drive's internal position controller to realize relative position control.
Requirement
- ModePos=1 is selected for the operation mode.
- EnableAxis=1 for the drive's run command.
+ The axis does not have to conduct homing. Or the absolute encoder is not calibrated.
« If the switching mode is greater than 2, the axis must be stationary and can be switched within the MDI operating mode
at any moment (ModePos=1,2).
Step:
- Specify the target position and the dynamic response parameters with the input parameters Position, Velocity.

- Specify the speed and the multiplication rate of speed increase/decrease by inputting the parameters OverV, OverAcc,

OverDec.

- The operation conditions “CancelTransing” and “IntermediateStop” must be set to “1”, Jog1 and IntermediateStop must
be set to “1”. The operation conditions “CancelTransing” and “IntermediateStop” must be set to “1”, and Jog1 and Jog2 must
be setto “0”.

- The parameters Positive and Negative must be set to “0”.

- Trigger the positioning movement by the rising edge of ExecuteMode, activate the current state of the command or
monitor it by EPosZSW1 and EPosZSW2, set 1 by AxisPosOk when the target position is reached, and output the parameter Er-
ror to 1 if there is an error in the positioning process.

Note:

The currently running command can be replaced by a new command through the rising edge of ExecuteMode, but it is
only used in the operation mode ModePos 1,2,3. When ConfigEPos.%X8 is 1, it cannot be used in the relative positioning mode,
and ERR59 will be alarmed.
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The relative positioning mode control timing is shown below:

oreen o = rore.1
+ —8

\ "
s 4 B
_i.--"n.._“
LA =
- {
OMIOFF1 L.
r [
Execute h B | "
ModePos =12 relativ | absolut =
AxisPosOk 1 ' =
t
Servo parameter setting:
P15.00 Maximum speed
P15.02 Maximum acceleration
P15.04 Maximum deceleration
P15.08 Deviation excess threshold
P15.10 Position reaches threshold
P15.42 EPOS Electronic gear ratio numerator
P15.44 EPOS Electronic gear ratio denominator

(3) Absolute positioning operation mode

The “Absolute Positioning” mode of operation can be realized with the drive function “MDI Absolute Positioning”, which

uses the drive's internal position controller for absolute position control.

L
pY
A
o
I
Z
m
—
(]
o
3
3
c
=
]
Q
=
o
=]
o
<
D
=
<,
(1)
2

Requirements:
- Operation mode selection ModePos = 2
- Axis enable EnableAxis =1
+ The axis encoder must be calibrated.
- If switching mode is greater than 3, the axis must be stationary and can be switched within the MDI operating mode at
any moment (ModePos=1,2,3).
Step:
- Specify the target position and the dynamic response parameters by entering the parameters Position, Velocity.

- Specify the velocity and the multiplication rate of the acceleration and deceleration by inputting the parameters OverV,

OverAcc and OverDec.
« The operation conditions “CancelTransing”and “IntermediateStop”must be set to“1”, and Jog1 and Jog2 must be set to“0”

- In absolute positioning, the running direction can follow the shortest path to the target position, in which case the input
parameters Positive and Negative must be set to “0”.

- Trigger the positioning movement by the rising edge of ExecuteMode, activate the current state of the command or
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monitor it by EPosZSW1 and EPosZSW2, set 1 by AxisPosOk when the target position is reached and set 1 by the output pa-
rameter Error if there is an error in the positioning process.

Note:

Currently running commands can be replaced by new commands via the rising edge of ExecuteMode, but only for operat-
ing modes ModePos 1,2,3.

When ConfigEPos.%X8 (EPosSTW1.%X12) is set to 1, the commands will take effect immediately after giving Position, Ve-
locity, OverV, OverACC, OverDEC on the PLC side without triggering Executemode.

The absolute positioning mode control timing sequence is shown in the following figure:

borsed o formes voreer

S —— S——
= (3]

| VANV . 4
s 4 __.,Er'\a\_

k

' FI
OMNIOFF1 | -
& L] [ 3 i
Execute n n n =
ModePos =12 relativ | absolut >
AxisPosOk [ 1 —

1

Servo parameters setting:

P15.00 Maximum speed

P15.02 Maximum acceleration

P15.04 Maximum deceleration

P15.08 Deviation excess threshold
P15.10 Position reaches threshold
P15.42 EPOS Electronic gear ratio numerator
P15.44 EPOS Electronic gear ratio denominator

(4) Continuous operation mode

The "Continuous Running" mode allows the position controller of an axis to run at a constant speed in either forward or re-
verse direction, which is the "MDI setup” mode of operation for the drive.

(Note: Modulo axes are not supported).

Requirement:
* Running mode selection ModePos=3
+ Drive run command AxisEnable=1
- The axis does not have to conduct homing. Or the absolute encoder is not calibrated.

- If the switching mode is greater than 3, the axis must be stationary and can be switched within the MDI running mode at
any time (ModePos=1,2,3).
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Step:
- Specify the running speed by entering the parameter Velocity.

- Specify the speed and the multiplication of the acceleration and deceleration by entering the parameters OverV, Over-

Acc, OverDec.
« The operation conditions “CancelTransing”and “IntermediateStop”must be set to“1’, and Jog1 and Jog2 must be set to“0”
« The operation conditions “CancelTransing”and “IntermediateStop”must be set to“1’, and Jog1 and Jog2 must be set to“0”
« The running direction is determined by Positive and Negative (one of the direction must be 1).

» The positioning movement is triggered by the rising edge of ExecuteMode to activate the current state of the command
or to monitor it via EPosZSW1 and EPosZSW2. When an error occurs during the run, the output parameter Error is set to 1 and

AxisPosOk is always 0.

Note:

Currently running commands can be replaced by new commands via ExecuteMode rising edge, but only for running
modes ModePos 1,2,3.

When ConfigEPos.%X8 (EPosSTW1.%X12) is set to 1, it takes effect immediately after giving Velocity, OverV, OverACC,
OverDEC on the PLC side only, and there is no need to trigger Executemode, and it can be shut down by the direction (Positive
and Negative).

The continuous operation mode control timing sequence is shown below:

Va Axis holds
\ / position
_/
&

ONIOFF1] | >
ModeFos=3 .
Execute ] .
POS|_ [ ——— .

NEG | | [

h J
=

(5) Homing
This function allows an axis to perform a homing operation along the forward or reverse direction according to the preset
homing speed and method, activating the active homing of the drive (Only supports servo side homing).
Requirement:
+ Operation mode selection ModePos=4
+ Drive operation command EnableAxis=1

- It is necessary to turn on the servo hardware limit, connect the limit signal and the home signal (the home signal can use
the servo side DI function 28 or the telegram 111 control word EPosSTW2.%X2, choose one of the two).

+ Axis Standstill
Step:

- The operation conditions “CancelTransing” and “IntermediateStop” must be set to “17, at same time Jog1 and Jog2 must
be set to “0”.

- Execute the homing movement via ExecuteMode high level, activate the current state of the command or monitor it via
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EPosZSW1 and EPosZSW2, AxisRef is set to 1 when homing is completed, and the output parameter Error is set to 1 when an
error occurs during the run.

The control timing sequence is shown as the following figure:

A

ON/OFF1
ModePos=4 [

Execute
AxisRef [
Reference cam 1

v

Servo parameters setiing:

P15.22 EPOS Homing method (35 methods)
P15.23 EPOS Homing high speed

P15.25 EPOS Homing low speed

P15.27 EPOS Homing acceleration and deceleration time
P15.31 EPOS Absolute offset of homing

1533 EPOS reference coordinate value

P15.35 EPOS Homing timeout time

P15.42 EPOS Electronic gear ratio numerator
P15.44 EPOS Electronic gear ratio denominator

(6) Setting the homing position
This mode of operation allows the home position to be set for the axis when the axis is in any position.
Requirements:

- Operation mode selection ModePos=5

- The axis is in closed-loop control and is in the standstill step:

- The home position of the axis is set by the rising edge of Execute when the axis in standstill state.

Note:
The home position can be set via parameter P15.33.

Set the homing control timing sequence as shown below:

S Ak

S T
"

F 3 &
Execute I_I i
- >

AxisRef |

ModePos=5 |

~Y
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(7) Jog
Jog mode is achieved by the drive' s JOG function.

Requirement:
+ Run mode selection ModePos=7
» Drive run command AxisEnable=1
- Axis standstill

+ Axis does not have to be zeroed-returned or an absolute encoder calibrated.

Step:
- The Jog speed is set in X5E(F)R. Users can specify the speed, the scale for the acceleration and deceleration by entering
the parameters OverV, OverAcc, OverDec, which are not required to be used is set to 100%.
- The operation conditions “CancelTransing” and “IntermediateStop” are independent of the Jog mode and are set to “1”
by default.
Note:

- Jog1 and Jog?2 are used to control the EPOS Jog operation, the direction of motion is determined by the pointing speed
set in the X5 PN drive, the default setting is Jog1=negative Jog, Jog2=positive Jog, it has nothing to do with the Positive and

» o«

Negative parameters, the default setting is “0”. “.

- Activate the current status of the command or monitor it via EPosZSW1, EPosZSW2, Busy is 1 during the processing of
the command in the function block, the “AxisPosOK” signal will not be activated, and the output parameter Error is set to 1
when an error occurs during the operation.

+ The values of OverV, OverAcc and OverDec must be set. Otherwise, the motor will not rotate or stop.

The timing sequence of the tap control is shown below:

Vi

Jog2 Speedsetpoint /

Jog1 Speedsetpoint | N\ Vi t
ONIOFF1]| | 1 .
Jog1 = .
i [ + =
Jogz | g
v
Jog active 1 1 _
AxisPosOk —— — —
|
Servo parameters seeting
P15.14 JOGT1 speed
P15.16 JOG2 speed
P15.18 JOG maximum acceleration
P15.20 JOG maximum deceleration
P15.42 EPOS Electronic gear ratio numerator
P15.44 EPOS Electronic gear ratio denominator
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|4.4.5 Modulo axis

When the modulo axis function is turned on, it will run to set the position of the modulo axis, and the position will be
cleared to 0. This can be applied to rotary axes, which can be set in multiples of 360, and linear axes, which can be set accord-
ing to the actual length.

When P15.52 = 1, the modal axis is turned on and the modal axis length is set via P15.48.

There are 3 combinations of modes in absolute position mode:

@ Only when ModePos=2 will run in 0- shortest path of modulo axis.

@ When ModePos=2 + Positive =1, Negative =0, it will run in absolute positive according to the given position value.

® When ModePos=2 + Negative =1, Positive =0, it will run in absolute negative direction according to the given position
value.

There is one combination of modes in relative position mode

When ModePos=1, it will run in the given position, and the running position will be reflected on the modal axis.

I 4.4.6 Introduction of telegram 111 limit activation

The telegram 111 specifies that BIT14 and BIT15 of EPOS_STW2d activate the soft limit and hard limit switches respective-
ly; at the same time, X2 and X3 of ConfigEpos on the FB284 block are activated.

.
ConfigEPOS PWORD 0 AR e e 111 HRICAYSTWL, STW2, EPosSTWL, EPosSTWZH %
TEML, A Al T RE R TR FR 3

ConfigEPosfi 11148 3 fir %

ConfigEPos. %X0 STW1. ®X1=0FF2 {1k f'o_’|

ConfigEPos. %X1 STW1. %X1=0FF3 f¥ik 3

ConfigEPos. %X2 EPosSTWZ. %X 14= 3% fhff BRE g

ConfigEPos. %X3 EPosSTWZ. %X 15=3i% e PR 8

ConfigEPos. %X4 EPosSTWZ. %X 1= S#i% g

ConfigEPos. %X5 EPosSTWZ. %X 10 g

ConfigEPos. %X6 EPosSTWZ. %X 2 é

E.

(1) Activate hard limits

When ConfigEpos of FB284 block is configured as 16#B, that is to say, the hard limit switch is activated, and then configure
the hard limit in the digital input/output of group P04 of DI parameter table, and the default configuration is that D16 (P04.06=14)
is the positive limit, and DI7 (P04.07=15) is the negative limit, and the high level is valid. The default is valid without connecting
the DI switch; so the limit switch must be connected when using the default parameters to restore; users can also configure the
Dl and logic level of the limit according to their needs. As shown in the figure below:
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"""" v 167 /002
"X6FR" Ove rAcc — QverAcc Status F— "X6FR" Status

100 16#0000
“X6FR".OverDec — OverDec DiaglD "XEFR™.DiaglD

| 16% 8 — ConfigEPos I

265
*XGFR". HWIDSTW —| HWIDS TW

265
“X6FR"_HWIDZSW — HWDZS W

(2) Activate soft limits

ConfigEpos in FB284 block is configured as 16#7, P15.38 and P15.40 are positive and negative limit travels, the motor
takes origin as reference point, when P15.37=1, the position will be detected at power-on, and AL086 or AL087 will be reported
when current position exceeds the set position. When P15.37=2, the motor detects whether the current position exceeds the
set travel only when the signal for returning to the original completion is valid and alarms AL086 or ALO87 when it exceeds the

set travel.

If ConfigEpos of FB284 block is configured as 16#7 and P15.37=2, soft limit will be enabled. P15.38 and P15.40 are the
positive and negative limit travels, the motor will take the home position as the reference point, and it will alarm AL086 or
ALO87 if the set travel is exceeded.

1agiD 100 1647002
" ¥EFR" . OverAce = Oyerfcc Status =—"XE6FR" Status
100 1650000

. . — D.'agm—'x&FR'.Diang
16#7 — ConfigEPos |

265
" X6FR"_ HWIDSTW — HWIDS TW

265
"XEFR" HWDZ SV = HWIDZSW

15 38 EPOSHRBRIVIE MIFRHIE(3217) 1 SRR IBATIRAE P 100000
O 15 40 EPOSERBRAZ TR [FIBRHIE(32£7) 1 SERAER BHTIRTE P -100000

[}

I 4.47 EPOS Electronic gear ratio

Position measurement can be in command units or encoder pulse units, the relationship between command units and en-
coder pulse units is determined by the ratio of the numerator and denominator of the EPOS electronic gear ratios. The EPOS
electronic gear ratios are set via P15.42 and P15.44, with a 23-bit motor, users need to set P15.42 to 8388608 in order to use
the default values for group 15 normally, otherwise users need to set the parameters according to the gear ratios.

Number of turns = (position * gear ratio) / resolution.

Example: In the case of no gear ratio, with a 17 bit motor, resolution = 131072, EPOS electronic gear ratio numerator
P15.42 is set to 131072, and EPOS electronic gear ratio denominator P15.44 = 10000, this would represent the 111 message
control word “MDI_TARPOS” or FB284 Function block “Position” sets 10000LU The motor makes one revolution, if the screw
pitch is T0mm/revolution, then T0000LU = 10mm.

— au EFUSTARI PPN | Appx TR - -2 14/403040
[o Ts 2 EPOSEE T4 7 (32h1) 1 LIS BTRE P 131072 |
o 15 a4 EPOSEEFE#H R (3211) 1 pEIES: EHTRE P 10000 |
m 15 A F11IRTT R SThSE 1 wrEnA-S E=nass D n

Although the setting range of the numerator and denominator of the electronic gear ratio is wide, an electronic gear set-
ting error Err48 is reported when the ratio exceeds the range, so the electronic gear ratio must be set to meet the following
range.

Encoder resolution / 1000000 < Numerator / Denominator < Encoder resolution / 2.5
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I 4.4.8 Introduction of speed limit, Acc./Dec. and ramp stop

(1) Speed limit

The parameter of speed limit is P15.00, the unit is T000LU/min, the actual speed of the speed limit motor, when the actual
speed is greater than the speed limit, it will run according to the machine speed of the speed limit.

Actual limit motor speed (RPM) = 15.00¥1000* Gear ratio / Resolution (LU/min)

The speed (Velocity) of FB284 corresponds to MDIVELOCITY of 111 telegram, and 100% of the speed ratio (OverV) of
FB284 corresponds to 16#4000 of 111 telegram OVERRIDE. The relationship between the actual motor speed and the speed
set by FB284 is as follows.

Actual motor speed (RPM) = (Velocity*OverV%*1000* Gear ratio)/ Resolution (LU/min)

For example, in the case of a 17-bit motor with no gear ratio, resolution = 131072, EPOS electronic gear ratio numerator
P15.42 is set to 131072, EPOS electronic gear ratio denominator P15.44 = 10000, and the rated speed of the motor is 3000
RPM, the Velocity and OverV setting of the FB284 corresponds to the rated speed of the motor

Velocity*OverV%=3000*Resolution / (Gear Ratio *1000)(1000LU/min)=3000*131072/(131072*1000/10000)=30000(1000LU/
min)
(2) EPOS maximum acceleration and deceleration

In the position mode, the maximum EPOS acceleration (P15.02) is used for acceleration during positioning and the maxi-
mum EPOS deceleration (P15.04) is used for deceleration when reaching the target position, and the unit of acceleration and
deceleration is LU/s2. The acceleration and deceleration time formulas are as follows:

Relative/absolute positioning acceleration (sec) = (Velocity*OverV*¥1000) / (60*P15.02*OverAcc)

Relative/absolute positioning deceleration (sec) = (Velocity*OverV*¥1000) / (60*P15.04*OverDeC)

Note: The position instruction should plan for acceleration and deceleration, without planning it will decelerate according to the
remaining amount of the position.

[Case] When P15.02=1000000(LU/s2), P15.04=5000000(LU/s2), gear ratio is 131072/10000, Position of FB284 is set to
1200000, Velocity is set to 12000, and OverV, OverAcc and OverDeC are set to 100% by default. The parameters are shown in

the following figure.

0 15 02 EPOSIE AN (324) 1LU/S2 7EIER BHRE P 1000000
0 15 04 EPOSEARIERE(32(11) 1LU/S2 MRS BiligE P 2000000
0 15 42 EPOSEBFE#oLL 5T (321 1 ZENER BITIRE P 131072
0 15 44 EPOSER Finipth 5B (324i1) 1 hviz| E=4 BTRE P 10000
0 =~|FlyRef 1
FALSE ActhMode = "X6FR".ActMode
“XBFR"_AckError ==| AckError 1648000

— "X6FR" EPosZ5W1
FALSE EPosZSW1

"X6FR" 1620000

ExecuteMode ==|Executelode EPosZSWR2 b= "X6FR" EPOSZSW2
1200000 16#0000
*XBFR" Position — Pasition ActWarm — "X6FR" ActWarmn

12000 1620000

"HEFR" Velocity — Velocity ActFault=—"X6FR" ActFault

100 FALSE

*HEFR".Overy — Query Errarj-— " X6FR" Errar

100 1627002
"XBFR".OverAcc — OverAcc Status — "XB6FR" Status

100 16£0000
*XBFR".OverDec — OverDec DiaglD |— "X6FR" DiagID

16#0000_0003
"X6FR".ConfigEPos — ConfigEPos

265
*X6FR" HWIDS TW — HWIDSTW

265
“X6FR" HWMDZSW —{ HWDZS W
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After relative positioning, the motor actually rotates 100 revolutions, the motor speed is 1200rpm,acceleration time (s) =
(12000*1000)/(60*1000000) = 0.2(s)

fi#ES(p) iR (p) PR S(pm) RIS i (ms)
0 1 0 123.75
655 580 1065 32375
655 8 1063 200
656 580 1065

1 "]

Deceleration time (s) = (12000*1000)/(60*2000000)=0.1(s)

HCS-Studio + VerV2.07
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WEEEES(rpm) EERErpm) EfiE (ms)
119975 1193 211.25
276 278 3125

) 915 101.25
1199.75 1201

276 278

(3) Ramp stop

Ramp Stop is primarily used for Enable, CancelTransing, and IntermediateStop stops, and the position mode is valid for
Touch Limit stops. The parameter for Ramp Stop is 15.06 (EPOS Maximum Ramp Speed) in LU/s2.

Maximum ramp stop time (s) = (Velocity*1000) / (60*P15.06)

[Case Introduction] Tested using relative positioning, drive parameters P15.06 = 500000 (LU/s2), P15.42 = 131072, P15.44 =
10000, FB284 Velocity = 30000 (1000Lu/min), then the motor speed is 3000RPM.

Ramp stopping time (s) = 30000*1000/(60*500000) = 1(s) The stopping time using CancelTransing is shown below.
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HCS-Studio + Ver V207

FIEH# e < (rpm) B RiRirpm) BdfEl (ms)
2999.5 37 4425

825 84 =
2917 2933 1000

BAE 2999.75 3017
=N

e a4

Similarly, the time taken to trigger the disable and interrupt IntermediateStop pins is 1s.

Summary:

Number of revolutions for relative positioning = (Position* Gear Ratio) / Encoder Resolution
Relative/absolute positioning speed (RPM) = (Velocity*1000* Gear Ratio) / Encoder Resolution)
Acceleration for relative/absolute positioning (s) = (Velocity*OverV*1000) / (60*P15.02*OverAcc)
Deceleration for relative/absolute positioning (s) = (Velocity*OverV*1000) / (60*P15.04*OverDeC)
Ramp stopping time (s) = (Velocity*1000) / (60*P15.04*OverDeC) 1000) / (60*P15.06)

I 4.4.9 Introduction of telegram 111 continuous transmission mode

(1) Configure mode 2 (absolute positioning mode) on the FB284 function block by setting ConfigEpos.%X8 (EPosST-
W1.%X12) to 1. This will take effect as soon as Position, Velocity, OverV, OverACC, OverDEC are given to the PLC side, and there
is no need to trigger the Executemode on the PLC side. There is no need to trigger Executemode.

(2) Configure mode 3, set ConfigEpos.%X8 (EPosSTW1.%X12) to 1 to configure the direction, then only need to give Veloc-
ity, OverV on the PLC side, OverACC,0OverDEC will take effect immediately without triggering the Executemode, and the direc-
tion stop can be realized.

[Case] Using FB284 block configuration mode 2, when ConfigEpos is set to 16#103, first homing, then Position=100000,
Velocity=10000, and then Position=-100000, Velocity=6000 immediately after the positioning is completed, as shown in the fig-
ure.
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-100000
“WBFR".Position —Position ActWarn
5000
"XBFR".Velocity —velocity ActFault
100
“HEFR" .OverV = overy Error
100
"¥6FR".OverAct = OverAcc Status
100
"HBFR".OverDec — OverDec DiaglD

16#0000_0103
XBFR".ConfigEPos —F ConfigEPos

265
" MBFR" HWIDSTW — HWIDS TW

265
"KEFRT HWIDZSW — HYIDZSW

Servo parameters setting

‘ =55 G )
m] 15 00 EPOSEAIREE(3267) 10001 U/min | S7AN4SY =HIEE P 0000000
m|
| u] 15 04 EPOSER AJRIERE(32417) 1LU/S2 I7BAERK EHIRTE P 1000000
O 15 06 EPOSEARNEIEE(3213) 1LU/S2 ZBDAERL EHURE P 2000000
O 15 08 EPOS{ BRI ARIE (3211) 1 TR EHIRE P 40000
= __ __ [P S i _ A It _ ___
u] 15 42 EPoSé%ﬁ%étB%#(aé{ﬁ) i 1 SR éﬁﬁi P 131072
0o |15 a4 EPOSHL T 1843 (3261) 1 hvi: 5=+ BTIRE P 10000 °
- ar ar 4R dS - Sana- rdn s ~ ~ 'U
o
Relative/absolute positioning acceleration (s) = (10000*1000) / (60*3000000) (s) =55.6 (ms) T
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HrEES(p) 215 PIEHEREIE S (rpm) EERIRrpm) EiiE (ms)

0 1] a 2475
551 621.75 593

551 621.75 593

551 621.75 593

0 & (1] (1]
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Relative/absolute positioning acceleration (s) = (10000*1000) / (60*1000000) (s) = 166.7 (ms)

HCS-Studio + Verv2.07 - o

fuBiE%(p) R R PAIEREREES (rpm) BEEERZiR(rpm) BfiE (ms)
551 1000 1003 787.5
551 1000 1007

168.5 179

Relative/absolute positioning acceleration (s) = (6000*) / (60*3000) (s) = 33.3 (ms)

MEREESES (rpm) BERR(rpm) i@l (ms)
17 14 1017.5
1050

I 4.410 Jog velocity introduction

When using the 111 telegram to configure ModePos=7 in the FB284 module, the jog speed is set using drive parameters
P15.14 (Epos Jog1 jog speed) and P15.16 (Epos Jog? jog speed), and the acceleration and deceleration times for jogs are set
using parameters P15.18 (Epos Jog Max Acceleration Time) and P15.18 (Epos Jog Max Deceleration Time). The actual speed of
the Jog is related to the speed ratio (OverV), and the acceleration and deceleration speed of the jog is related to the accelera-
tion and deceleration speed ratios (OverAcc and OverDec), so the values of OverV, OverAcc, and OverDec must be configured.

Jog Actual Speed (RPM) = (P15.14 or P15.16*OverV%* Gear Ratio)/Encoder Resolution

106

U
A
o
L
Z
m
—
(]
o
3
3
c
=
]
Q
=
o
=]
o
<
D
=
<,
(1)
2



Jog Acceleration Time (s) = (P15.14 or P15.16*OverV%) / (P15.18*60*OverAcc%)
Jog Deceleration Time (s) = (P15.14 or P15.16*OverV%) / (P15.20*60*OverAcc%)

[Example] P15.42=131072, P15.44=10000, Jog2 speed P15.14=30000000Lu/min, Tap acceleration time P15.18=500000, Tap
deceleration time P15.20=5000000. overV=80, OverAcc=100 and OverDec=100.

Servo parameter setting

O 15 14 EPOS JOGIHEE1(32fi7) 1LU/min SZEIARK ETIRAE PS -300000
)
m| 15 18 EPOS JOGEANMRE(32/1) 1LU/S2 MEDERL BTIRE PS 500000
m| 15 20 EPOS JOGERARIRE(321) 1LU/S2 MBI BTARE PS 1000000
=] 15 22 EPOS/Rr[al/H2EE! 1 SZEDAER BTIRE [ 1
O 15 23 EPOSRmElAmidEEE (326) 1LU/min STEIAERK BTRE P 5000000
m| 15 25 EPOS/REIFHERRE(3211) 1LU/min MEDARL BTIRE P 300000
m| 15 27 EPOS/RRSIT N3 21i7) 1LU/S2 MBI BTIRE P 1000000
O 15 31 EPOSRREIR433 w5 (32/31) 1 STENAE SEFIRTE P 0
O 15 33 EPOSSEAHR{E(321i7) 1 SZEPAER ETRE P 0
O 15 35 EPOS/RmEiBEIaTIA)(32/37) 1ms hY2:IESY BITIRE P 65535
O 15 37 EPOSHRIRAIAXT T 1 pi:llE 554 EFITE P 0
m| 15 38 EPOSHPRAIIE MR HIE(32/1) 1 ZENARN BTRE P 2147483647
u] 15 40 Bt A PR E{E] 1 STEIAE SE{FIRTE P 2147483648
| o 15 42 EPOSEIFH¥EELSS F(326) 1 STEPAERK ETRE P 131072
| o 15 44 EPOSEIF LA R (3210 1 STENERK BTRE P 10000 |
FB284 Setting the speed ratio and acceleration/deceleration ratio
“FB284
“SINA_POS™
EN ENO
4 TRUE
"XEFR".ModePos — ModeFps " XBFRT.
TRUE AxisEnabled |—i AxisEnabled
"F6FR" EnableAxis — Enablgaxis TRUE °
TRUE AxisPosOk — " X6FR" AxisPosCk
“X6FR".  |cancefiraversin FALSE U
ancelTraversmg—g AxizSpFixed -=10 x
TRUE FALSE )
"X6FR™.  [intermiediatest AudsRed = =" XEFR" AxizRef il
IptermediateStop — op EALSE Z
EALSE AxisWiarn b= " XEFR" AxisWarn m
“XBFR" .Positive ==| Positi FALSE —|
EALSE AxisErrarf-= " X6FR" AxisErrar le)
"X6FR"Negative —=|Negatibe A o]
FALSE Lockout-"X6FR" Lockout 3
"X6FR" Jog1 ==Jog1 858_993_472 3
TRUE ActvelocityF— "X6FR" ActVelocity [
“X6FR" Jog2 —|jog2 55649029 =3
FALSE ActPosition F— " X6FR™.ActPosition o
0| Fiyref B =
FALSE ActMode — "X6FR" ActMode 6.
“XGFR".ACKError ==| AckErrar 16#0400 >S5
FALSE EPosZSW1 f— "X6FR" . EPosZSW1 o
*X6FR" 1640010 <
ExecuteMode ==| ExecuteMode EP0sZSWR b— " XEFR" EPosZSWZ D
=
(] 16#0000 <
"X6FR"_Position —| Pasition ActWarm — " X6FR" ActWarn 5'
0 16#0000 s
BRSO —rETETTy ActFault— "X6FR" ActFault
80 FALSE
“XBFR™.OverV — OverV Error-"X6FR" _Error
100 1687002
"X6FR" OverAcc —| OverAcc Status — "X6FR" Status
100 1680000
R = DiaglD f— "X&FR".DiaglD
16£0000_0003
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When Jog?2 is triggered, Theoretical Jog Actual Speed = (30000000*131072/10000*80%)/131072=2400(RPM), Jog Acceler-
ation Time(s) = (30000000*80%) / (500000*60*100%) = 0.8(s), Jog Deceleration Time(s) = (30000000*80%) / (1000000*60*100%)
= 0.4(s).

As shown in the figure, the Jog speed is 2400RPM and the acceleration time is 800ms.

SHEREEE S (rpm) L: f PIRREETE S (rpm) BERB(rpm) Bdfa] (ms)
225 2 21.75 14 1250
239975 239975 2402 2050
2377.25 2378 2388 800 ]

; 2399.75 2402

i ; 21.75

12

Deceleration time of disable Jog2 is 400ms.
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BRI : 14

ey B
SMPEEIRS(rpm)  FAERIR(%) WEBEEEE S (pm)  EERIR(pm) B7E) (ms)
2399.75 5.3 2399.75 2391 943.75
4z 0 -1.9 0 14 4
2399.75 72 2399.75 2377

S
BAE 2399.75 5.3 2399.75 2409
IME 0 19 0 14
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Based on the above, change OverAcc and OverDec to 80 and 50 respectively, Jog acceleration time (s) = (30000000*80%) /

(500000*%60*80%) = 1 (s), jerk deceleration time (s) = (30000000*80%) / (1000000*60*50%) = 0.8 (s).

"¥EFR".
ExecuteMode —=

"XBFR" POStionN m—

"MEFR" Velocity —

"KBFR" Overy —

"HEFR" OVETACT

"KEFR" OverDec —

ExecutehMode
]
Position
o
Velocity
B0
OverV
80
OwverAcc
50
OverDec

The waveform of the jog acceleration time is shown as follow:

HCS-Studio + Ver.v2.07

EERE 2 SRR

SMEBREES(rpm)  FEABRIR(%)
3 X
2399.75
2396.75
&2 2399.75
3

The waveform of the jog deceleration time is shown as:

X 125us b
AEBEEFES (rpm)
2.25

2399.75

23975

2399.75

2.25

FEEES

HIBRIR(%)
5
1.1

2394.75 3.9

2399.75 5

5 03

&2

X125 us

EREEES (rpm)
2399.75
5
2394.75
2399.75
5

HEERIEem) 1 2413

BiiE (ms)
1243.75
2243.75

1000

JEER B (rpm)

BfE] (ms)

IBER(rpm)
2387 637.5

7 1437.5

2550
2402

7
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I 4.411 Introduction of telegram 111 homing

There are two types of homing in the 111 telegram, one is active homing (mode 4 on FB284 block), the upper computer
just triggers the homing signal, and the homing mode is planned internally by the servo, and the homing mode is set by the
servo parameter P15.22, and the specific homing mode, please refer to the introduction of 4.4.12 Homing Mode. The other type
of passive homing is to set the current position to the value of the reference point (P15.33). The home switch of active homing
can be connected to PLC or servo side, and the limit switch can only be connected to servo. If the home switch is connected to
the DI of the PLC, it is necessary to associate the value DI with ConfigEP0s.%X5 (EPosSTW2.%X2). EPosSTW2.%X2 corresponds
to the function 28 of the internal DI of the servo so that users can only choose one of the two.

(1) Active homing

When using active homing, the default high level of the limit is valid, when no limit is connected, using active homing with
the default parameters will report a homing error, so when using active homing, users need to connect the limit switch or use
the homing method without limit and set the logic level of the limit to be low and valid. Set the 15.22 homing method, as well
as the homing speed, acceleration/deceleration, absolute offset and reference point. The active homing has nothing to do with
the speed ratio and acceleration/deceleration ratio on the FB284.

High homing speed recovery (RPM) = (P15.23* Gear ratio) / Encoder resolution
Low homing speed (RPM) = (P15.25* Gear ratio) / Encoder resolution
Acceleration/deceleration time for homing (s) = (P15.23 or P15.25) / (60*P15.27)

[Case] As shown in the figure, the resolution of 23-bit optical motor encoder is 8388608. According to the DI function pa-
rameter selection and logic level of P04 group, connect the reversion switch and limit switch to DI1, DI2 and Dl4 respectively,
and connect DI4 to normally open, and connect DI1 and DI2 to normally close. Set the P15.22 homing method to 28, and the
gear ratio to 8388608/10000. Other parameters are default.

Encoder resolution:

18 23 Z JIRTEE BT 0.1° BARER EHURTE PST 0

DI functions and logic levels:

O 04 o1 DIEAF AL 1 STEER EHligE PST 14
O |o4 02 DI2IRFINEEEE 1 hvi: =54 EHligE PST 15
| 04 03 DI3imFIhAEER 1 STENAER EHIRTE PST 30
O o4 04 D4l FIBEIE 1 hvi:/I255 ¢ EHligE PST 28
R 1 DI FiZEisE 1 SZADEM BHligE PST 1
O 04 12 DRI TFIBEIEE 1 SZEDAE EHLEE PST 1
o o 13 | DISEFEET 1 UEDES FHlRE fesT g
0 04 14 D4l FiBigiiE 1 hva: =551 FHIRE PST 0
Homing method and gear ratios:
L 1 20 EPUS JUGESTRIRE(326) 1LU/s2 LVE:1:55 B TRIE Ps 500000
]
m 15 23 EPOSE RS EEE (3240 1LU/min EIARR EHTRE P 5000000
m 15 25 EPOSE A FaEEE (326 1LU/min EIARR EHTRE P 300000
m 15 27 EPOSE SRR E)(32() 1LU/S2 EIARR EHTRE P 1000000
0 15 29 EPOSE S IER RS (3260 1 AR EHTRE P 0
m 15 31 EPOSE = SIR4rdmiE(3240) 1 ZEIARR JETIRE P 0
m 15 33 EPOS&E4tR{E(3210) 1 STAAERR ETRE P 0
m 15 35 EPOSIR S B a)(324r) 1ms STAAERR TETIRE P 65535
0 15 37 EPOSESRAME, 1 STAAERR ETRE P 0
0 15 38 EPOSEPRATIFEREIE(32h) 1 TR TETRE P 2147483647
O 15 40 EPOSEFRIFAIREHE(32f1) 1 vi:lESd BTRE P 2147483648
5 [+ EPOSH Pt F(32h1) 1 p:ES ERIE P 3388608
E 15 44 EPOSHEFLSELESS BH{3241) 1 STEIASE BTIRE P 10000
—m ac Az ~111RTT T rhen 1 FrANA-Sh f=tnancs n n

Use the servo DI terminal homing configuration (ConfigEPos.%X5 (EPosSTW2.%X2) can not be set to 1 otherwise it will re-
sult in a homing error).
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4
"¥6FR" ModePas —

TRUE
“X6FR".Enablefxs

TRUE
*X6FR
CancelTraversing

TRUE
*KEFR®
IntermediateStop

FALSE

ModePos

Enablefxs

CancelTraversin
9

IntermediateSt
B

“X6FR AckError -}
TROE

ExecuteMode

“X6FR Position —]
30000

“XEFR Velocity —]
100

“X6FR" Overv —]
100

“X6FR OverAcc —]

100
“XEFR" OverDec —|

160000_0008
X6FR" ConfigEPos

AckErrar

Exccutefiode

Position

Velocity

overv

Overce

OverDec

Configepos

EPosZ:

EPosz:

Acth

A

The waveform of the starting motor position stopped between the home switch and the negative limit is shown below. The
motor runs in the negative direction at a high speed, decelerates and stops when it encounters the ON state of NL, and then
runs in the positive direction at a high speed. The motor runs in the positive direction, decelerates and stops when it encoun-
ters the ON — OFF state of HSW, and then switches to low speed and runs in the negative direction. Decelerates and stops
when HSW is OFF — ON in low-speed negative operation, and the stopping position is used as the home position. This corre-
sponds to the home return method No. 28.

TERiEPm) : 438
DEROIATS : 412

EEFE
AEIEL(p)
9
iyt -275
= 275
BAE 0
=/IVE -275

&2

High-speed homing speed is 500RPM homing low speed is 30RPM and homing acceleration time = 5000000/

(60*1000000)=0.0833s,

Homing via PLC DI terminal , (DI function must be configured with 28, otherwise it can not return to the original, the servo

terminal DI can not be connected).

IBRIF(P)
-1

-235
234

1
235

EERIE(rpm)
0

-429
429
0
-429

DIIA IR
412

412

0

412

412

Bl (ms)
735

817.5
825
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o F Gf’('%- 100 160000 100 A
i & P *X6FR" OverDec —| QverDec DiaglD {—"X6F% DiagD *490°" OverDec — overdec | !
& ]
¢ * ¢ 16%0000_0008 16#0000_0003 ]
vy vwvvwvwww "X6FR" ConfigE Pos —| ConfigEPos *v30" ConfigEPos — ConfigEl 1
e ! N R “X6FR" HWIDSTW —| HWIDSTW. V90" HWIDSTW — papsTy | !
R0 278 ]
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]
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00 SN
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(2) Passive homing

When FB284 configuration mode 5 is activated with ExecuteMode (POS_STW?2.1 direct setting of reference point set to 1),
the current value is directly set to the value of P15.33.

I 4.412 Telegram 111 homing method

111 telegram homing method is set by servo internal parameter P15.22. 35 homing methods are defined in the servo, as

shown in Table 4-1 below:

HSW: Origin position sensor signal

NL: Negative limit signal

PL: Positive limit signal

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 4-1.

Table 4-1 List of supported homing methods

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 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
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 encoun-
tering 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.

If the HSW is invalid when starting, the axis runs in a negative direction, otherwise, it runs in a positive direction. 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
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, the axis runs in a positive direction, otherwise, it runs in a negative direction. 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 invalid when starting, the axis runs in a positive direction, otherwise, it runs in a negative direction. 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 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.
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The axis runs in the positive direction when starting, regardless of whether HSW is valid or invalid. After encountering

10 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

I 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

12 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 negative direction when starting, regardless of whether HSW is valid or invalid. After encountering

13 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

14 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

17 Similar to Mode 1, but instead of finding the Z pulse, the OFF — ON state position of NL encountered during negative
operation is used as the origin.

18 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.

19 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.

” 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.

” 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.

”3 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.

” 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.

- 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.

. 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.

08 Similar to Mode 12, but instead of finding the Z pulse, the OFF — ON state position of HSW encountered during nega-
tive 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.

- Similar to Mode 14, but instead of finding the Z pulse, the ON — OFF state position of HSW encountered during nega-
tive 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
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Mechanical allowable stroke

/ \

Negative limit % Positive limit
|
Starting position
Switch direction ! g postt . . .
| Switch direction
Invalid state |

(OFF state) Home | )
\ \+<-—\Running Direction X
I
| Valid state
|
|

Positive limit signal
\ \ (ON state)
Home sensor signal \
Z pulse sequence I\\//i \ | \
Invalid state

Z pulse position Position to switch (OFF state)
the low speed

Valid state
(ON state)

Figure 4-8 Significance of the various icons in the origin model illustration
In general, it is recommended to use Home Mode 3~6, 19~22, when the OFF/ON state of HSW divides the entire allowable
travel range of the machine into two parts, because in these eight modes, whenever NL or PL is encountered, the machine
stops and alarms, and does not automatically reverse the search for the home position.

It is recommended that the home position modes 7~14 and 23~30 be used when the ON state of the HSW divides the en-
tire allowable travel range of the machine into three parts, in which case the ON state interval occupies 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 is only a suggestion, not a mandatory requirement.

1, Mode 1, find Negative Limit 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 4-9, refer to table 4-1..

Negative limit signal

Z pulse sequence

Figure 4-9 Homing mode 1 trajectory and signal status
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2, Mode 2, find 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 4-10, refer to table 4-1.

Positive limit signal

Z pulse sequence

Figure 4-10 Homing mode 2 trajectory and signal status
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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, stopthe homing process and ALarm.

As shown in Figure 4-11, refer to table 4-1

Home sensor signal

Z pulse sequence

Figure 4-11 Homing mode 3 trajectory and signal status
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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 positive direction at a high speed. The axis decelerates to stop after encoun-
tering 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 positive
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 negative
direction at a high speed. The axis decelerates to stop after encountering the ON — OFF state of the HSW and runs in a posi-
tive 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 ON state, stops the

homing process and Alarm.

As shown in Fig.4.12, refer to table 4-1.

Home sensor signal

Figure 4-12 Homing mode 4 trajectory and signal status

Z pulse sequence
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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 4-13, refer to table 4-1

Home sensor signal

|
|
|
|
|
|
|
Z pulse sequence |

Figure 4-13 Homing mode 5 trajectory and signal status
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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 4-14, refer to table 4-1

Home sensor signal

Z pulse sequence

Figure 4-14 Homing mode 6 trajectory and signal status
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7, Mode 7, find the HSW ON — OFF position and Z pulse when running in a negative direction while encountering PL

automatically reverses

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, stops the homing process
and Alarm

Figure 4-15, refer to table 4-1

Positive limit signal

Home sensor signal

Z pulse sequence

Figure 4-15 Homing mode 7 trajectory and signal status
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8, Mode 8, find the HSW OFF — ON position and Z pulse when running in a positive direction while encountering PL

automatically reverses

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 4-16, refer to table 4-1.

Positive limit signal

Home sensor signal

Z pulse sequence

Figure 416 Homing mode 8 trajectory and signal status
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9, Mode 9, find the HSW OFF — ON position and Z pulse when running in a negative direction while encountering PL

automatically reverses

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 4-17, refer to table 4-1

Home sensor signal

Z pulse sequence

Figure 4-17 Homing mode 9 trajectory and signal status
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10, Mode 10, find the HSW ON — OFF position and Z pulse when running in a positive direction while encountering PL

automatically reverses

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 4-18, refer to table 4-1.

Positive limit signal

Home sensor signal

Z pulse sequence

Figure 4-18 Homing mode 10 trajectory and signal status
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11, Mode 11, find the HSW ON — OFF position and Z pulse when running in a positive direction while 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 4-19, refer to table 4-1.

Negative limit signal

Home sensor signal

Z pulse sequence

Figure 4-19 Homing mode 11 trajectory and signal status
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12, Mode 12, find the HSW OFF — ON position and Z pulse when running in a positive direction while encountering NL

automatically reverses

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 4-20, refer to Table 4-1

Negative limit signal

Home sensor signal

Z pulse sequence

Figure 4-20 Homing mode 12 trajectory and signal status
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13, Mode 13, find the HSW OFF — ON position and Z pulse when running in a positive direction while encountering NL

automatically reverses

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 4-21, refer to Table 4-1.

Negative limit signal

Home sensor signal

Z pulse sequence

Figure 4-21 Homing mode 13 trajectory and signal status
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14, Mode 14, find the HSW ON — OFF position and Z pulse when running in a negative direction while encountering

NL automatically reverses

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 4-22, refer to Table 4-1.

Negative limit signal

Home sensor signal

Z pulse sequence

Figure 4-22 Homing mode 14 trajectory and signal status

15, Mode 15, Reserved, do not set.

16, Mode 16, Reserved, 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, set stop position as the origin.

As shown in Figure 4-23, refer to Table 4-1

—

Ce |
e

Negative limit signal

Figure 4-23 Homing mode 17 trajectory and signal status

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.

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, setting stop position as the origin.

As shown in Figure 4-24, refer to Table 4-1.
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Positive limit signal

Figure 4-24 Homing mode 18 trajectory and signal status
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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 4-25, refer to Table 4-1.

Home sensor signal
Figure 4-25 Homing mode 19 trajectory and signal status
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 4-26, refer to Table 4-1.

Home sensor signal

Figure 4-26 Homing mode 20 trajectory and signal status
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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 4-27, refer to Table 4-1.

Home sensor signal

Figure 4-27 Homing mode 21 trajectory and signal status

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 4-28, refer to Table 4-1.

B ——
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Home sensor signal

Figure 4-28 Homing mode 22 trajectory and signal status
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23, Mode 23, find the HSW ON — OFF position when running in a negative direction while encountering PL

automatically reverses

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 4-29, refer to Table 4-1

Positive limit signal

Home sensor signal

Figure 4-29 Homing mode 23 trajectory and signal status
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24, Mode 24, find the HSW OFF — ON position when running in a positive direction, while encountering PL

automatically reverses

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 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 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 OFF — ON state of the HSW and reverses back to the HSW in-
valid 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, set the stop position as 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, set the stop position as origin.

In this homing method, automatically reverses after the axis runs in a positive direction and encountering 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 4-30, refer to Table 4-1.

G

Positive limit signal

:
o

Home sensor signal

Figure 4-30 Homing mode 24 trajectory and signal status
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25, Mode 25, find the HSW OFF — ON position when running in a negative direction while encountering PL

automatically reverses

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 4-31, refer to Table 4-1.

—

.444
U

=

04

Positive limit signal

Home sensor signal

Figure 4-31 Homing mode 25 trajectory and signal status
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26, Mode 26, find the HSW ON — OFF position when running in a negative direction while encountering PL

automatically reverses

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 4-32, refer to Table 4-1.

Positive limit signal

Home sensor signal

Figure 4-32 Homing mode 26 trajectory and signal status
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27, Mode 27, find the HSW ON — OFF position when running in a positive direction while encountering NL

automatically reverses

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 4-33, refer to Table 4-1.

P

H

o'
T o

Negative limit signal

Home sensor signal

Figure 4-33 Homing mode 27 trajectory and signal status
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28, Mode 28, find the HSW OFF — ON position when running in a positive direction while encountering NL

automatically reverses

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.

As shown in Figure 4-34, refer to Table 4-1.

Negative limit signal

Home sensor signal

Figure 4-34 Homing mode 28 trajectory and signal status
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29, Mode 29, find the HSW OFF — ON position when running in a positive direction while encountering NL

automatically reverses

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 4-35, refer to Table 4-1.

Negative limit signal ‘

Home sensor signal

Figure 4-35 Homing mode 29 trajectory and signal status
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30, Mode 30, find the HSW ON — OFF position when running in a negative direction while encountering NL

automatically reverses

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 4-36, refer to Table 4-1.

P

‘% |

— e
- .J

Negative limit signal

Home sensor signal

Figure 4-36 Homing mode 30 trajectory and signal status

31, Mode 31, reserved, do not set.

32, Mode 32, reserved, 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 4-37, refer to Table 4-1.

Negative limit signal

Z pulse sequence

Figure 4-37 Homing mode 33 trajectory and signal status
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.

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 4-38, refer to Table 4-1.
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Positive limit signal

Z pulse sequence | |

Figure 4-38 Homing mode 34 trajectory and signal status
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I 4.413 Telegram 111 speed feedback

The 16#40000000 of the 111 speed feedback NIST_B corresponds to the rated speed of the motor, then the rated speed of
the motor of X5E(F)R is 18.08=16#40000000, and the ActVelocity on the FB284 block is the NIST_B of 111, so the 16#40000000
of the ActVelocity is P18.08 (the rated speed of motor of the drive parameter). P18.08 (drive parameter motor rated speed).

[Case] The resolution of the motor is 131072, the rated speed of the motor is 3000RPM, and the EPOS gear ratio is
131072/10000, as shown in the figure below.

Set the relative positioning, Velocity is 15000, so the motor set speed = (15000%1000%*131072/10000)/131072 = 1500RPM,
the feedback speed ActVelocity is 537228800, the actual motor feedback speed = ActVelocity * Rated speed / 1073741824= 53
7228800*3000/1073741824=1501(RPM)

So the actual motor feedback speed = ActVelocity* Rated Speed / 1073741824

Note: Drive parameter for rated speed is P18.08

WB284
“SINA_POS™
EN ENO
- TRUE
*X6FR" ModePos — ModePos “XEFR"
S AxisEnabled|—i AvisEnabled
*X6FR".Ena bleAxis —| Enable s FALSE
4" X6FR" s Pos Ok
HIE PoisPos Ok
“X6FR". | CancelTraversin FALSE
CancelTraversing —{g AxisSpFixed =10
TRUE TRUE
TX6FR'.  fintermediatest Ais et |— XGFR foisRef
IntermediateStop —{op EALSE
FALSE Axis\iarn == " X6FR"Axis Warn
“XEFR' Fositive - Positive FALSE
FALSE AuisError == X6FR".Axis Error
“X6FR" Negative -—| Negative FALSE
FALSE Lockout =1 "X6FR".Lockout °
"XEFRJog1 =~ 1og1 537_228 800 v
FALSE ActVelocity— "XBFR".Actvelocity x
TXGFR Jog2 =~ jog2 13807146 e
FALSE ActPosition— “XEFR" ActPosition
0 == FlyRef i il
FALSE ActMode — "X6FR ActMode =z
“XBFR" ACKErTor == AckErrar 1628000 m
T EPosZSW1 — “X6FR" EPosZSW1 _|
"X6FR 1680010 n
ExecuteMode —| ExecuteMode EPosZSW2|— "X6FR" EPosZSV2 o
10000000 16#0000 3
“X6FR" Fosition —i Position Actilarm — "XEFR"_ActWam
15000 1650000 3
“X6FR" Welocity — Velacity ActFaultb— "X6FR"_ActFault [
100 FALSE >
*XGFR".OverV — overy Error == "X&6FR" Error 6'
100 1647002 Q
“XBFR" OverAcc — OverAcc Status — "X6FR" Status r—|:
100 1620000 o
*X6FR".OverDec —| OverDec DiaglD — "X&FR" DiagiD >S5
16£0000_0003
O | e Q
S

I 4.414 Telegram 111 torque Limit

Telegram 111 Torque Limit requires the addition of the additional telegram 750 telegram, which implements the torque
limit by setting the torque upper and lower limits. The message configuration is as follows:

=
&]ﬁ w
it Domiicaosmusol ] ) B [GH[H" 4 | [ eeks =1l
[ | R _lm (mE oen omur (xam|v|BR ?
= oo T fiad] fit| ™
» 7PN7|D o ox1 X5FR EEE EEEK{*@
o Y 2 1 I [l Head module ey
; L sz - —oL =
1 B FIET11, PZO-1. 0 12 0.23  0.23 @ :r{' ’:ﬂ::rl:\loedule- zf
— PR 750, PZD31 0 13 2025 2429 P 4.[‘. ﬁ"E#EZ; - g
7 : [l #744F 3. PzD-sl9 ||
= F I : : [l #7418 s, PzD-91e =
: > : Il 7 4R 7, PzD22 B
Z : [ #81Rsz9, PzD1005 ®
0 7 [l rithudsr 750, P03 | |
5 = &R0z, FzD610 (]
5 z Il i 1F4R 105, PZD-10110 F
5 B B & 1FET 111, PZD1202 | |
o n g
Application level Additional
Telegram 750
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PZD1 M_ADD1 (Additional torque) M_ACT (Actual torque)
PzD2 M_LIMIT_POS (Positive torque limit)
PZD3 M_LIMIT_NEG (Negative torque limit)

As shown in the above figure, when the range of the Q address of the 750 telegram is 24~29 and the Q address corre-
sponds to the control word of the telegram, QW24 corresponds to the address of M_ADD1 (Additional Torque), QW26 corre-
sponds to the address of M_LIMIT_POS (Positive Torque Limit) and QW28 corresponds to the address of M_LIMIT_NEG (Negative
Torque Limit). When the | address of the 750 telegram is in the range of 24 to 25 and the | address corresponds to the status
word of the telegram, IW24 corresponds to the address of M_ACT (actual torque ). The QW26 and QW28 addresses are given
to set the torque value that does not exceed the rated torque. When the torque value is reached, the motor stops at the current
position and does not run forward, and the torque feedback value can be read through IW24. When 750 is configured, the ad-
dresses of M_LIMIT_POS (positive torque limit) and M_LIMIT_NEG (negative torque limit) have no value, and the torque is limited
to 0. Therefore, it is necessary to assign a value to these two channels in order to make the motor rotate.

Note: The assigned positive torque limit cannot be negative and the negative torque limit cannot be positive, otherwise tripping will
occur.

When using torque limit in position mode to reach motor operation, it cannot be in the given position, otherwise it will report
excessive position deviation (ERR043).

[Case 1] Write values directly to the telegram channel.

O e 1=
B
CALCULATE CONV
Real Real to Int
EN ENOf—
OUT:= (N1/INZ)*IN3 1836771 1837
"RfFEE" T2EEE
o5 T 1RIEMRHRe ] — 1 ouT— BIEREHint
EREEE. ‘eRETET
HABERA] — N1 out— HIEFRHRe 2|
446
=EEE
EAHE — Nz
63840 —IN3 3
MUL
T vovE | Auto (Int)
— N — enof——
1837 16#0720 1837 164F8D3
“ERTET. 2EEE" e EREET
HRHERREint — n_ s+ QuT —3EHE AR {BIEBRHlint — Ny QuT/— FEIETHR
e [
MOVE MOVE
— en — enof——
1620720 16#0720 162F8D2 162F8D3
EREE QWSO EEEE HQWE2
$IBER — N oum — "M LIMT_POS™ WHETPR —IN__ 3 OUT! — "M LIMT_NEG
MOVE
1838 162072E
%t EREE
TMLACT =N 3¢ ouT) —3ER#EE
v ERFES:
=

141

L
pY
A
o
I
Z
m
—
(]
o
3
3
c
=
]
Q
=
o
=]
o
<
D
=
<,
(1)
2



[Case 2] How to write torque-limited FB blocks

Write the torque limiting FB block as follows.

- == e — e e = - - - =
IR
B Eg el BhihiE 1843 MHMUOPC.. | b H... |72 HMI.. | IRTE(E HiE =8
| @~ nput
bl . HW_TEL750 HW SUBMODULE 0 FiRiE =] =] =]
[ HETS AR Bool false B =] =] =]
Fae iR Real 10 it =] = =]
L@ BMEE Resl 10 FiRsS = =] =]
B L g
t 4@~ Output
Pas s Real 0.0 B =] =] =]
i TN
(0 @ ~ mnout
n L Hig>
2@ ~ swtic
3@ = - ROPZD_TEL750 Struct FirtE =] =] =]
ala = M_ACT Int 0 iR =] =] =] =]
[E@= ~ wezo EL7S0 Struct iR = =] @
[Bla = mADDY int 0 R =] =] =] 8
7la = M_LIMT_POS Int o izt =] =] =] =]
Bla = M_LIMT_NEG Int 0 iRt =] =] =] 0
B = = (-]

CASE... FOR.. WHLE.. . .,
[, (..4) REGION

1 #RET VAL := DPRD DAT(LADDR := #HW_TELT50, RECORD => #RDPZD_TEL750):

3 $RET VAL := DBWR_DAT(LADDR := #H
4 EIIF $EGREERS] THEN/ /BARH
5 $WRPZD_TEL750.M LIMIT POS
$WRPZD_TEL750.M LIMIT ]
7 | ELSE
#WRPZD_TEL750.M_LIMIT_POS
$WRPZD_TEL750.M_LIMIT_NEG
H | 10 | END_IF:
11 $ZE7H%E := INT_TO_REAL(#RDPZD TEL750.M ACT) / 16384.0 * $B-KHE;
L 12

RECORD := §WRPZD_TEL750):
07891

(Bs (HEE LR / $BAEIE) ¢ 16385.0);

The telegram 111 activates the torque limit as follows in Jog mode and blocks the motor.

EE
%DBY
“Y&EMR R _De”
TFRA
HIRR R
= ENO
| o - 0.5003245
*XEFR-UEENT S SRR — 0
1-FHhmMETE 750_
_PZD3_1" — yw TELTS0
TRUE
%100
YRR —{ St iR
05
“EEEET
RHERRH — tn4E IR
446 — B s
IO EesF n .

The torque command is 39.4%.

|21 00 IREIERAE 1 2
| [ 41 BTG 1 0
21 01 EERSE RPM 0
I |21 03 EEES RPM 30
21 07 E SRV =1 ESa 12474979
|2 15 BWAESHPET jESH 254326
21 17 RIEBKhELT SRRERRA 163512049
]2t 13 S RERIT {RASREEAAL 0
- 21 32 iR aaeA(T 0
21 34 =retelc Y 99335
21 05 FEEREE 0.01A 82
=21 06 BEERE 0.1V 3155
21 09 HSAE 0.1% 2841
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The rated torque of the motor is 1.27 and the current torque value = 1.27*39.4% = 0.50038Nm, which is equal to the actual
torque in the figure above.

O 18 07 | BkiEiE 10.01Nm | E e BHURE PST 446

I 4.4.15 Position arrival

Position arrival is mainly used under relative position and absolute positioning, other mode signals have no effect. When
the position arrival signal fluctuates when the position mode is traveled at low speed, users can set P04.48=5 and P04.58 to be
less than the speed at which the motor is running. The setting parameters are shown in the figure below.

sbiodePos Bool 0 TRUE

sxSendBuf Struct
s Word WORD#16%0000 | 16#043F
EPosSTWI Word WORD# 1640000 | 1648000
EPosSTW2 Word WORD#16#0000 | 16#0000
STW2 Word WORD# 1620000 | 16#0000
OverrideV Word VIORD# 1650000 | 16#4000
Pasition DWord DWORD#16#000( 16#000F_4240
Velocity DWord DWORD# 1620001 1650000_0BB8
OverrideA Word VIORD# 1650000 | 16#4000

-
L]

[

[

L]

[

[

L]

[

M Ouerriden Whzd WnEnz15£00)
L Reserve Word WORD#165#0000 |16#0000 |
-

[

[

L]

[

[

L]

[

[

u

sxRecvBuf Struct
5w Word WORD#16#0000 |16#2737
EPosZSW1 Word WORD# 1640000 |16#8000
EPosZSW2 Word WORD# 1620000 | 16#0000
sne Word WORD#16#0000 | 16#0400
NotUsed Word WORD#16#0000 | 16#0000
Position DWiord DWORD#16£000( 1680AA7_1204
Velocity Dword DWORD#16#000( 1640000_0000
Errhir Word WORD#16#0000 | 16{#0000

Word WORD#1 620
o Reserve Word WORD#16%0000 | 16#0000

fadbbddepapbbbberbbbbband
NENNEERERAERE R REEEEEE
NERNEEEEERREEIERRREEEEEREE
SRR EEEEEEE

Set the gear ratio large, and when the position arrival signal is always active, set 15.10 (EPOS position arrival threshold)
small.

P — - —_——— PR,

m 1 19 CONCISERIHERM/29/5 1 TTENASE IEAS D n

L]
o
X
o
I
Z
m
-
o)
o
3
3
c
3.
0
Q
(=
o
=]
o
<
@
]
<.
)
3

I 4.416 User-defined area

The last PZD control word and status word of message 111 are the user-defined PZD receive word and user-defined PZD
transmit word, respectively. The user-defined PZD receive word and user-defined PZD transmit word are set by P15.46 and
P15.47.

(1) User-defined PZD receive word (P15.46):
0 = No content

3 =DO forced output: DO1-DO8 function parameter is 0 can directly control the output through the low 8 bits, when DO1-
DOS8 function parameter is not 0, it can force the output through the low 8 bits and the high 8 bits together.

4 =Torque limitation (Maximum torque (P18.07)=16#4000, same as 750 telegram to realize torque limitation)

(2) User-defined PZD send word
0 =No content
1 = Actual torque: Maximum torque (P18.07) = 16#4000

3 =Dl status: Change according to actual level and also according to logic level;
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On the FB284 function block, the sxSendBuf and sxRecvBuf arrays are the control and status words for the 111 telegram
mapping, so the twelfth word of sxSendBuf and sxRecvBuf corresponds to the user-defined zone.

<@e®  sbiModePos Bool 0 TRUE | v 4] ] [

<= v sSendBuf Struct O ]
@ = sw Word WORD#16£0000 | 16#043F 0 0
@ = Erossm Word WORD# 1640000 | 1628000 0 0
@ = EPossTR Viord WORD#16#0000 [16#0000 0 0
@ = sw Word WORD# 1640000 | 16#0000 0 0]
@ = OwerideV Vord WORD 1640000 1624000 0 0]
@ = Position DWord DWIORD# 160001 16#000F_4240 [ 0
@ = Velocity DWord DWORD: 16£000(|1620000_08B8 [ ]
@ = OverideA Vord WORD 1640000 1624000 [ 0]
a - O 0
@ [ = Resene Word WORD#1640000 1640000 [ []
<@ ¥ sRecvBul Struct O 0
@ v z5m Word WORD#16£0000 | 1622737 0 0
@ = EPoszSWI Viord WORD#16#0000 [16#8000 0 0
@ = Eoszswz Word WORD# 1640000 | 16#0000 0 0]
@ s« 5 Word WORD#16£0000 | 1620400 0 0
@ = Notused Word WIORD# 1640000 | 1640000 O ]
@ = Position DWord DWORD#16£000( 16#0AA7_1204 [ 0]
@ = Velocity DWord DWORD: 16£000( 16400000000 0 0
@ = Emr Word WORD#1640000 | 16#0000 O 0
a = Verd wol O [
@ |- Reserve Word WORD# 1640000 | 1640000 I 0 0

4.5 S7-1500PS7-1500 PLC configuration AC4 mode

I 4.5.1 Overview

The AC4 mode performs position control within the PLC, while the servo drive performs speed control only. Therefore, AC4
mode requires the configuration of process objects for position control. The S7-1500 PLC process objects support 3, 102, 105
and 750 messages and two synchronization modes (RT and IRT).

I 4.5.2 Configuration

(1) As consistent with 4.3.2 (AC1T Configuration Points), delete message 1 and select message 3 from the sub-mode (using
message 3 as an example).
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(2) To add a configuration positioning axis, add a new object by double-clicking "Add New Object" in the project tree, and
select "TO_PositioningAxis' from the "Motion Control" list. from the "Motion Controls” list:
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(3) In the "Hardware interface" of the TO axis configuration, select the input "PROFIdrive" as "Drive type". As "Drive", select
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the X5FR, in this case the "Right” drive: o
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(4) Configure the encoder type: select incremental or absolute encoder.
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(5) Set "Data exchange with inverter" to exchange data with the drive: Users can check the box to automatically apply the

drive value during operation.
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Set the rated and maximum speeds according to 18.08 and 18.09 respectively (note: 102 and 105 telegram reference
torques are set according to P18.07).
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(6) Setting "Data exchange with encoder" also enables automatic encoder data exchange.
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Manually set the 17-position motor:

P06.47 = 0 incremental system

Manual setting of the 23-position motor:

P06.47 = 0 incremental system
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(7) Write a motion control program, compile and download the project to the PLC and test the program.
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I 4.5.3 Configuring IRT mode

NOTE: When using IRT isochronous mode, it is absolutely necessary and important to configure the topology to which the devices
are connected!

If there is a need for IRT then do the following, if not then no configuration is required.
To configure the topology between the X5FR and the S7-1500 CPU, proceed as follows:

(1) Click on "Devices and Networks" in the project tree, and then click on "Topology View" to switch to the topology view,
and then drag and drop to connect the topology view, which should be consistent with the actual network cable connection.

Note: The topology configured in the project must match the actual connection.
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CPU1511-1 PN HCFA X5 FRV5.0 H - PLC1 1
PLC_1 A = * PROFINETHO0_1 1x1
PR iwO_1 1X1P1
v [ st wma_2 1X1P2
v o EE: A ~ GSDdevice_1
- [& TE8 i ML 0

(2) Open the device properties by double-clicking on the X5FR image. Select the Isochronous Mode checkbox in the Iso-
chronous Mode option to activate IRT mode:
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Change the transmit clock to 500us minimum, the actual setting is based on the PLC performance.
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When changing from IRT mode to IR mode, it is necessary to select RT here (Conversely, no selection is required).
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>

Right-click on "MC Servo [OB91]", open the properties of the OB91 block, select the "Synchronization with bus" option, and

> @

H |5ync-Dumam_1

HE®L

() IRT

: [EEiE

choose "PROFINET IO system (100)" for Distributed 1/0:

1 1028%35E1EH
B FRE
o WEARIE
= [ PLC_1 [CPU 1516-3 PN/DP]
I emEs
% FEEEATGER
v g BER
W R
4 Main [OB1]
2B MCinterpolator [0B92]

"""" [ 2% MCservo [0B91] 1

R Csas oo ———————— |

[#R [ 3F |
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B A
FiE
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fEE E
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@ FEIRE

{EFFEE (ms) |
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HERTH (ms) |2

MotionControl_Fos [FB2)
4 GRS [Fe]
@ ¥&¥EHEH_DB [DB12]
Lo FRéftR
v [ T=nsm
E s
A k PositioningAxis_1 [DB1]
& BT
Vi it
] izt
v (3 St o= | o=mE |
o @A

|
B [ [~]
{EITETE (ms) |2 |

Note: If the CPU performance is low, users need to consider adjusting the Factor parameter to 4 or 8 to reduce the CPU load.

I 4.5.4 Writing motion control program

The steps for writing a motion control program are as follows:

L
pY
A
o
I
Z
m
—
(]
o
3
3
c
=
]
Q
=
o
=]
o
<
D
=
<,
(1)
2

No. Description

Add a FB (function block) to the program and name it "MotionControl_Pos":

B Add new device
gy Devices & networks
= [ PLC_1 [CPU 1517TF-3 PR/DP]
Y pevice configuration
W Online & diagnostics
~ [ Frogram blacks
v add new block
& Main [OB1]
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Description

Add new block T

Hame
| MotianCantral_Pos| ]

tngusger (w0 [3]
* Number: 1 =
B
Organization () manual
block
() Automatic

Function blacks are code blocks that store theirvalues permanently in instance data blacks,
Funetion block sa that they remain available sfrer the block has been executed

IFC
Function
S
Data black
otz

> | Additional information

(] Add new and open [ Ok ] Cancel |

Select the Commands option and open the Motion Control folder:

Options
—T g
> [Favorites g
¥ | Basic instructions E
¥ | Extended instructions °
~ | Technology e o)
harme Wersion : x
b [7] Counting and measure.. ¥3.0 § O
» [7] FID Control = M
E | Motion Contral EHT | 2
4 MC_Power V3.0 R m
2 MC_Reset V3.0 z -
4 MC_Home V3.0 = (o)
4 MC_Halt Va0 | ] o
2 MC_Movesbsolute V3.0 Ll 3
4 MC_MoveRelative V3.0 £ 3
=
2 MC_MaoveVelocity V3.0 = [
2 MC_Movelog V3.0 § =3
2 MC_MaoveSuperimpa... V3.0 O
4 MC_SetSensor V3.0 = 'Q_.)r
2 MC_Torquelimiting v3.0 6'
» [ ] Measuring input, out. S
b [] 3ynchronous motion o
b [ Ccam <
o ¥
b [ Time-based 1D 1.8 2
<.
Use the Multiple instance Data block of control instructions in FB to add the desired instructions to the function block: s

Call options X

Multiple instance

Mame in the interface

[2) : i : .

= BB Ifyou call the function block as a multi-instance, it saves its
Single data in the instance data block of the calling function block and
Instance not in its own instance data block. This allows you to

concentrate the instance data in a single block and to get by
with fewer instance data blocks in your prograrm.

Multi
instance

-’E-’
B
Farameter
instance

rmare...

The following instruction is used in the example:

-MC_Power, MC_Home, MC_MoveRelative, MC_MoveAbsolute, MC_Movelog, MC_Halt, MC_Reset
-MC_GEARIN
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Description

Enable, fault reset, homing, pause, and tap controls for the process object (axis) are programmed as follows:

* IRFREM ©  “Main Program Sweep (Cycle)”

e
v EFR:
=
%DB4
“DB3 “KIC_POVIER_
*MC_POWER_DE" DB_1"
MC_POWER MC_POWER
&% &%
EN ENO EN ENg ———
BT Status — YDB2 Status =
“PositioningAxis_ Busy — “SynchroncusAxis Busy —!
1" — pis Error — 17— pois Error —
o0 B 0.0 Errorld
“#4¢” — Enable “f#AE” — Enable
StartMode StartMode
0 — StopMode 0 — StopMode
> EFR2: 8
fe =3
%DBS5 4DB6
“MC_RESET_DB” “MC_RESET_DB_1"
MC_RESET MC_RESET
EN ENO EN ENO ——
- Done —i.. [ Done —i..
*PositioningAxis_ Busy —... “synchranousfxis Busy —..
IS Commandabort " s CommandAbort
ed — ed —
e — MO . B
- "Bl — Execute mrar -
Errorld Errorid
v BEFR3: u5E
23
UWBT UDBB °
*MC_HALT_DB" *MC_HALT_DE_1"
MC_HALT MC_HALT hv
e & 3
EN ENO EN ENO —— T
uDR1 Done —.. 4R2 Done — ... —
*PositicningAuxis_ Busy —.- *synchronous Axis Busy —.- Z
1" — mdis CommandAbort 17 s CommandAbort m
%MO.3 ed— %03 ed — —
P Error —... eyt Errar — ...
BE" — Execute m:; HiE — Bxecute m:; 8
N 5 Error 5 Errorl
-1 Deceleration rren Deceleration rror 3
1.0— Jerk - Jerk
AbortAccelerati AbortAccelerati 3
—on e —on c
>
O
r EFR4: EF =
EH o
=}
DB *DB10 o
*MC_HOME_DE" *MC_HOME_DB_1" <
MC_HOME MC_HOME (1)
S
EN ENO EN ENQ ————1 5
ReferenceMarkP ReferenceMarkP
%081 osition %DB2 asition E
*PositioningAxs_ *SynchronousAxis
T — pis Done — 1" — pis Done —
Busy — Busy —
0.4 CommandAbart o4 CommandAbert
[EE" — Execute ed —i.. [EF" — Execute ed —i...
Position Error =i.. h Error ==...
U Made Errorld Errorid
~ EFE6: S
HAE
%B13
“MC_MOVEJOG_
DB_1"
MC_MOVEIOG
EN END
w81 Invelocity —---
“PositioningAis_ Busy —
T CommandAbort
ed —
W06 .
“FEEHE" — JogForward Error
Errorld
%07
“SEhE” — JogBackward
Velocity
Acceleration
Deceleration
0 Jerk
PositionControll
e —g
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Description

The gear synchronization control of the process object is programmed as follows.
v EFES: meEs

EE
*DB12
“MC_GEARIN_DB"
MC_GEARIN
(=[]
EN ENO
*DB1 InGearf—
“PositioningAxis_ Busy—
1" —inMaster CommandAbort
edp—
oo 222 e
SynchronousAxis
" 1" —dclave Errorld
WMO.5
WESILRS T —|Execute
#fEEhtk T — RatioNumerator
_ RaticDenomina
#fEEhbkTE —Jtor
1.0 —|Acceleration
0 —Deceleration
0 —Jlerk

Write absolute and relative positioning control programs for axes:

Network 7:

#MC_ #MC_
MOVEABSOLUTE_ MOVERELATIVE
Instance Instance
MC_MOVEABSOLUTE MC_MOVERELATIVE
&% =%
EN ENO EN ENOpF—

%DB2 Done —... %DB2 Done -

"PositioningAxis_ Busy —.. "PositioningAxis_ Busy—t..
1" — Axis CommandAbort 1" —| Axis CommandAbort °

ed—.. ed—..
%i1.1 %i0.2 By
"MoveAxis 1Abs” — Execute L — - "MoveAxis 1Rel’ — Execute Error/—... P
-100.0 — Position Errorid — .. 100.0—|Ditance Errorid 'IO'I
1.0 — Velocity -1.0 —{Vvelocity 2
-1.0 — Acceleration 1 Acceleration m
-1.0 — Deceleration Deceleration —
-1.0— Jerk Jerk 8
Direction 3
[
=5
Call the FB function block "MotionControl_Pos" in OB1: 2
Project2 » PLC_1 [CPU 1517TF-3 PN/DP] » Program blocks » Main [OB1] ct
o
>
e e ! Hre : Qo
il 2, @Y 6=z ( <
Main =S
e —— <.
2

“Main Program Sweep (Cycle)®

¥  Network 1:

Comment

YDB4A
"MotionControl_
pos_DB"

B2
“MotionControl_pos®

EM ENO

Compile and download the project to the PLC then test the program later.
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I 4.5.5 Telegram 3 + Telegram 750 Torque limit

No. Description
Add 750 telegram
[ fibE & FERE I eE0E I
H REMRE
[~ v ER S M W b ot Y | H®
> X6FR 0 0 e | [k [
i+ —— |@e  mEwt s
- S B [l
= » 1
T Weh7is o 1 Lo -
_inpsrarrEesa. 0 12 0.17 0.9 . - 2;21 o
1. ( FimEBT7s0.FzD31 Yy 0 13 18.19  10.15 -!l[. IR, FZD212
0 2 [l #5:&48323, PzD-5I9
0 3 [l 47448775, PZD-919
° 4 [l 4584837, PzD-212
0 5 e T P
g : W Fithndgzr 750, PZD-31
o 8 PR 100-PPT 610
Il & 14832105, PZD-1010
0 ? W A48, FZD-1202
(o] 10
n 11
Add 750 telegram to the process object (additional telegrams added later need to be re-added here, and will be
automatically added to the process object if added with the main telegram))
AT 4
wOE 4 WHEE
ST TARR 4
SiRPSEHTHIRE SR <@ mE
» RS (] PLC
R®AS i °
— By
o
1 1 o
2 B S RASHIE z
Drive Data m
N EL Iy BEEs ;'
BAIE P BN RMEEE (B g
[F)3EfTT SEhEFEENE GEs) 3
c
3.
o
MHmBiE
[&) Torque Data :'-.
Deta connection: S
Drive Object: |WTahei®_ MRS 750, 2030 .| S
o
<
)
When using torque limiting with a position axis, the following error needs to be turned off. <.
= - o)
E 2 mmnz 2
WENR 4
B 4 [ sy
SUBLEETHEH @
S g e mEE
3 g 100.0 mm
©
©
g s BEEA
g R
© == =
° =
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Write the torque limiting program in the program block.

v EBRFET7: e
BR7504R % 7 FEEi A " MC_TORQUERANGE_DB"HR

DB14
"MC.

TORQUERANGE_
bl
4 EN ENOQ

Busy|— -

Errorf—
L ‘IIJ!H “PositioningAxis_
“PositioningAxis_ Errorld [— - 1"
1" —{ s StatusTorqueData
ActualTorgue

W10
Y AEHERE]" —| Enable

1o
=L EIR

0
#HEETIR —| LowerLimit

Configure 102 telegram in the message channel.
L]
- EPEmEn o
A
O
& - 1
1 = zZ
S ol
g
& o)
=t ¢
I 3
LI c
=5
The other configurations are the same as the 3 telegrams, except that there is one more reference torque when "Auto- IS
e
matically apply drive values at runtime" is unchecked. g
| 2 swmemwTEs b
AR (] (_‘2
i ] <.
<@ @D
SRESHTEHET ] s
L B L]
2
AGERR 0.01Nm
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No. Description
Set the torque limit in the position limit is valid on the "motor side" and position monitoring is disabled.
TEas .
Exsd (]
B PLC_1[CPUT511-.. ~ WiHHEO &’ ERE
Oy waes WENES (]
o] TR et o HERBENIAES
» g R ST BT AR ]
ot
= 11‘};22’6&?&%&”@’%%# g A @y [+
fild o imgRiE: 00 nm| O mREmEEEEEL Ui
HrsEAE © -
BiE ]
~ BN o
» L kit it ]
3 EEI=0N EFERRS ]
» (@ spesdadis__ (]
[t SRR BB © 3
: mgg » BT ! ) q“a—bl
» [ PLC idR2eR » RGN (] s
» o RS 2HIERE ()
v [ 7kt
» [ Traces
» [ orcuaiBfz I BEFaamus
» iii&éfli@zﬁﬁ il
ﬁf@‘?mg b EEETHRMN Gkt MRS
- A B AT IR E R R T A
ﬂ @ BEEFLEOEN
wE O REETRESNER
Usage of “MC_TORQUELIMITING”
~LTF
%DB11
"MC_
TORQUELIMITING_
DB_1"
MC_TORQUELIMITING .
(%) v
EN ENO 3
InClamping — #ElE{EHR & E 1
DB 5 =
"PositioningAxis_ el ﬂ
17— s FIERFIRIENT o
#HEHIE — Enable InLimnitation =i g
#AIERRE —Limit Busyf— - 3
c
#mode — pMode Errorf— S
Errorld 8
(=)
o
S
Description: The motion control instruction "MC_Torquelimiting” activates and specifies the parameters for torque/ )
torque limiting and fixed block detection. Fixed block detection enables motion operations such as "motion to fixed 3
4 block" and position control. In the axis configuration, it is possible to configure whether the force/torque limit is related g'

to the drive side or the load side (step 3). The "MC_Torquelimiting" block is only supported with messages 102 and 105.

Parameter:
E=-
TEPIL TIEFHEHHES "MC_Torquelimiting B &8 :
- =M HERED ZiE i
Axis INPUT TO_SpeedAxis - IZns
Enable INPUT BOOL FALSE TRUE BESEASE Mode TIRIAITIEE
Limit INPUT LREAL -1.0 hHEIRSIE (RAASHIRA)

SRS EURCATISh /AR, MiEEERESEE.

=0 ERSHREENE (RaiFEs "07)

<0 R "HEIRSI" (Torque limiting) BEEIFRETHIE.
EEIERE:

<TO> TorqueLimiting LimitDefaufts Torque
FEARS:

<TO> TorqueLimiting. LimitDefauhs Force

Mode INPUT DINT 0 0 /R

1 EEEE

et [ hEiRE, WhEEsEm.
InClamping QUTPUT BOOL FALSE TRUE Mode = |: MASSHESERESAISN 28) . BUSCTECS
EEEA.

InLimitation QUTPUT BOOL FALSE TRUE Mode = 0 B 1: BaBEGEH FARsIHEET.
Busy OUTPUT EOOL FALSE TRUE FElIEAEEST.
Error OUTPUT BOOL FALSE TRUE (ElEET B, (RliEEs. BERROTSH EroiD'E,
ErrorlD OUTPUT WORD 1620000 B8 "EnorlDHER 1D
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No. Description
When using the Jog+ Force/Torque Limit mode, mode=0.
DBS5
%DB4 “MC_
*MC_MOVEJOG_ TORQUELIMITING_
DB DB"
MC_MOVEIOG MC_TORQUELIMITING
&%) &%)
EN ENO EN ENO
InVelocity -
%Wa1 By %DB1 daa0s
*Pasitioning Asis_ U“’"’"“"d‘“b:: *Positioning/Axis_ InClamping - “BIAEIEHE
17— A 17— A
= Error = ol
FALSE TRUE -
0.2 Errorld 04 Intimitation "B AEIRH"
“\SEE" | JogFonward “WHEBRH" —| Enable Buy|—.
5 FALSE 10 Error
MO 3 PAI100.0 Errorid
“SEf” -~ | JogBackward “limit” —] Limit
1000 o
00.0 — velocity D2
10 “Mode” — Mode
1.0 —| Acceleration
1.0
10 Deceleration
1.0
1.0 —Jerk
TRUE PositionControl|
true ed

When the torque limit is reached, InClamping does not act, and InLimitation is set to 1. If the point switch is not turned

on, the shaft position command is always increasing; the position feedback does not increase, so the reverse move-

ment requires that the axis position deviation be sent out before the motor can be reversed.

281616

Trace [73A3AB]

AT 616

PositioningAxis_1.Pasition (mm)

PositioningAxis_1 ActualPosition (mm)

kR

<

fla<«
| aw
La

ESE.. &

50 “Fositioning... LReal
51 “Fositioning... LReal

52 “EiAERE
53 “EiENIE
AR

iR @R Hedk A

- ool

- ool

[T T U

-85.983
-s5.981
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Description

When using the fixed baffle mode, mode=1.
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Set the positioning tolerance and following tolerance for fixed stop detection.
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Positioning tolerance: When the output InClamping signal, when the drive device reverses beyond the set positioning

MBS3IAIBAO UOI

tolerance, it is regarded as fixed block detachment or folding back.

Following tolerance: If the drive unit stops running due to the mechanically fixed block during the motion operation,
the following tolerance will increase, and when it accumulates to the set following tolerance, the InClamping signal will
be output (reaching the fixed baffle).

Note: The following error of the configuration must be greater than the position tolerance of the configuration.
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No.

Description

As shown in the figure above, the following error is set to 100mm, and when the accumulated following error reaches

the set following error, the InClamping signal is output and the position command (Position) is not increased.
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When reversing away from the fixed baffle, the InClamping signal changes from high to low when the motor runs away

from the fixed baffle by more than 10mm.
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4.6 S7-1200PLC configuring AC4 mode

I 4.6.1 Overview

AC4 mode is to do position control within the PLC, servo drive only speed control, so the use of AC4 mode needs to be
matched with the process object, to execute position control, S7-1200PLC process object support for 3 and support RT mode.

| 462 Cconfiguration

1. Open Protal, create a project, create a new project and double click on "Add New Device (find the PLC used and select

the PLC version)" from the catalog tree.
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2. Follow the GSD file installation, after installing the GSD file, drag X5FR into the network view.

H110 » @M% — M EX
[FmitmE (A mEnE [eEnE || &%
(Eal e e [0 B B WE(E Qs =l =

v|B®
PLC 1 X5FR
CPU1211C HCFA X5 FRVS.0 &
SR

MBS3IAIBAO UOI

[2]

3 i {2

= I
MiZE 'SR [
» [ Controllers
» [ HM
] ’—j. PC systems
» [l Drives & starters
» [l Network compenents
L » [l Detecting & Monitoring
» [ Distributed 1i0
» [l Power supply and distribution
3 ’x_[. Field devices
~ [ Other field devices
» [ Additional Ethemnet devices
~ [ PROFINETIO
« [ Drives
~ [ HCFA
» [ x4
=

AN .1
\ g
» [ INOVANCE
» [l SIEMENS AG
» [l Encoders
3 I"-_u Gateway
» [ io
] 5 Sensors
» [ PROFIBUS DF

=

AR |

gé

M

W

159



3. In the network view, click "Unassigned” and select "PLC_1.PROFINET Interface_1":
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Alternatively, users can right-click on the device in the device view of Portal and "Assign Device Name" (the first step is not

necessary).
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6. Establishment of process objects: In the left side of the "process object" list, double-click the "Insert New Object". In the
"New Object" box that pops up, select "TO_PositioningAxis" and name the new object, and then click the "OK" button to insert a

new process object.
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7. Process object configuration - basic parameters (general)

(1) On the "General" page of the "Basic parameters', users can configure the names of the axes to be added to the process
object.

(2) Select "PROFIdrive" for the drive type.

(3) The unit of measurement is mm by default. Users can select other units such as m, in, ft, pulse and degree from the
drop-down list.
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8. Configuration of process objects - basic parameters (drives)

L]
(1) In the "Drive" page of "Basic parameters’, users need to select the drive. o
)
(2) After selecting the drive, users can configure the parameters for data exchange. The default is automatic uploading, -.O-|
and in case of uploading error, please set the reference speed and maximum speed manually. Example: Maximum speed, in this %
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If upload unsuccessful,please manually set the parameters to see the rated speed of the motor (18.08) and the maximum
speed (18.09).
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9. Configuration of the process object - basic parameters (encoder)

(1) In the "Encoder" page of the basic parameters, select the encoder connection method. For this example, select "Encod-
er on drive".
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(2) After selecting the encoder connection method, it needs to configure the encoder type (rotary incremental or rotary
absolute), as well as the encoding parameter settings, users can check the automatic uploading, the following figure shows the
automatic uploading of incremental motor.
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Manual setting of encoder parameters

The 17-bit motor incremental system is set as follows.
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The 23-bit motor absolute system is set up as follows.
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4.7 S7-1200/S7-1500 non-periodic parameter read/write

________________________________________________________________________________________________________________________________________________|

There are two types of off-cycle parameters, one is the profile parameter and the other is the servo local parameter, the
profile parameter can be read directly, the servo local parameter needs to be read by the SINA_PARA_S module or the "SINA_
PARA" module.

After installing the Startdrive software, the Drive_lib library will be automatically installed in Portal. SINA_PARA" (FB286) and
"SINA_PARA_S" (FB287) are included in the library, which can be used to read/write the parameters of the drive. Users only need
to specify the parameter number, parameter subscript and parameter value to be written (only for write operation), and then
after executing the block, the corresponding read/write operation will be executed automatically.

X5E(F)R servo local parameter is a single parameter, index needs to be 0, AxixNo fixed to 1. servo local parameter in read-
ing parameter number needs to be converted to hexadecimal and then add (0x1000) and then read.

I 4.71 "SINA_PARA_S" (FB287) reads and writes a single parameter

(1) FB287 Function block description

"SINA_PARA_S" (FB287) reads and writes a parameter to the drive, and at the "ReadWrite" input, specifies whether to write
the parameter or read it from the X5E(F)R drive, with each read/write initiated by the initiated by the rising edge of Start.

%DB8
"SINA_PARA_S_
DE"
WFB287
“SINA_PARA S”
EM EMO
I —start Ready—"
0 — ReadWrite Busy—0
Pararneter Daone =i |
0 —{Index ValueRead1 0.0
0.0 —valuewrite1 valueRead2|— 0
0 —ValueWrite2 Format 16400
16#01 AxisNo Errorio 16#0000
I~ hardwareld Error[—0
Errorid— 0
Diagid|— 160000

Input and output pins

Input parameters:

Input siganl Type Default description
Start BOOL 0 Start job (0 = no job or job canceled; 1 = job started and executed)
ReadWrite BOOL 0 Job type: 0 =read, 1 = write
Parameter INT 1 Parameter number
Index INT 0 Parameter index
ValueWrite 1 REAL 0 Parameter values (REAL format)
ValueWrite 2 DINT 0 Parameter values (DINT format)
AxisNo INT 1 Axis number / Axis ID in multi-axis systems
hardwareld HW 10 0 ID Hardware ID of the actual value message slot of the module access point/axis or drive
Output parameters:
Output siganl Type Default description
Ready B0OL 0 Feedback signals connected in the LAcycCom environment; 1 = end of job or job canceled
(one cycle)
Busy BOOL 0 Job in progress (if "‘Busy" = 1)
Done BOOL 0 If the job is ended correctly, it means that the edge changes from 0 to 1
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ValueRead 1 REAL 0 Reading the value of the parameter (REAL format) (16-bit parameter for X5E(F)R)
ValueRead 2 DINT 0 Reading the value of the parameter (DINT format) (32-bit parameter for X5E(F)R)

Format INT 0 Format of the read parameter

ErrorNo INT 0 Error number in accordance with PROFIdrive protocol

Error BOOL 0 Activation group fault -> "Error" =1
Status DWORD 0 The 1st word: Binary code indicates which parameter access fault has occurred.
The 2nd word: Fault type
Diagld WORD 0 Extended communication error -> SFB call error

(2) Example of writing a single drive parameter

The method of writing P15.14 (32-bit parameter) = 10000000 and P15.22 (16-bit parameter) = 3.0 parameters via FB287 is
shown in the table below.

Example of writing a single drive parameter

No. Description
The hardware ID of X5E(F)R can be obtained in the hardware configuration by calling the FB287 function block and
assigning values to each pin.
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DB" ReadWhite ——| ges dvirite Buzy 402" Busy . " O
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1 | manms s Sl m
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OO VevemeT e kR o
o 6200 3
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o Vaereia i
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D" AN —] Asistio Esrarbioj— D" Ermori =
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e o et = %
i 1640000_0000 o
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= D [Standard Talegr ) BV R |3 = <
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No. Description
Parameter number (0x1fOE) (P15.14) fill in the FB287 input pin "Parameter’, the drive parameters correspond to the
FB287 input pin "Parameter” conversion method, for example P15.14, 15 is converted to hex 0xOF, 14 is converted to
hex OxOE and then add 0x1000 finally, that is, Ox1FOE is the parameter number, and then converted to decimal 7950. In
addition, the servo local single parameter, index needs to be 0; AxixNo fixed to 1.
Set pin "ReadWrite" to 1.
Because 15.14 is a 32-bit parameter, fill in the value of the parameter to be written (10000000) to the input pin
ValueWrite2.
After the setting is completed, trigger the Start pin, Start detects the rising edge and writes the parameter, Done
means the writing is completed.
“sm s
i
T
2 en o
DB Stan —|spn Rendy|-—08" Ready
TRUE FALSE
oo IR e
) b
"SINA_PARA_S_ SINA_PARA_S_
DB® Paremeter —|paameter Bone |—£#" Bone
a oo
) o g
Dls_l.m\mp_\s_ ) ::{A_FM»\_S_
B g
“SINA_ FA‘I‘A':‘ ]?I:I?MR -
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Exrarid f— D2* Ermadd
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Using software to check P15.14 write parameters
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Write the parameter P15.22 and the converted value 7958 to the input pin "Parameter”. P15.22 is a 16-bit number and
is written via ValueWrite1, assign 3.0 to ValueWrite1 and trigger the Start pin.
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Ll
END |
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(3) Example of reading a single drive parameter

The method of reading P21.07 (32-bit parameter) and P21.06 (16-bit parameter) parameters via FB287 is shown in Table
3-1.

Table 3-1 Example of writing single drive parameters

No. Description

The hardware ID of X5E(F)R can be obtained in the hardware configuration by calling the FB287 function block and

assigning values to each pin.
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id "SINA_PARA 5 _ g N
e 02" Errorid v] v]
< n 3| 1008 ] <|n 3 —§—— Wl £ » BN
i
D-12/ ARt [ufEe [ ids =~ §
= \\ i
P ) #A e !
R eFR- AR TR 1_PID 202 He_Subbedule m Pt -
Parameters 21.07 and 21.09 via servo software
2 O 21 o7 ERIATEHEEE (3210) 1Unit N/A BB PST 12264175

e

Read the parameters of 21.07 through FB287.

Set pin "ReadWrite" to 0.

Convert P21.07, 21 is converted to 16#15, 07 is converted to 16#07, then 16#1507 is added to 16#1000, so P21.06 is
converted to 16#2507, decimal 9479, and 9479 is assigned to "Parameter”.
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Then trigger Start. o
B
WFB287
“SINA_PARA_S"
TRU FALSE
"SINA_PARA_S_ "SINA_PARA_S_
DE".Start — start Ready - DB" Ready
FALSE
“SINA_PARA_S_
Busy[--DB" Busy
9479 TRUE
"SINA_PARA_S_ "SINA_PARA_S_
DB" Parameter — parameter Done—iDB" Dane
3 ] 00
“SINA_PARA_S_ “SINA_PARA_S_
DEB"Index — jndex ValueRead? — DB" ValueRead1
30 12264175
“SINA_PARA_S_ “SINA_PARA_S_
DEB" ValueWrite 1 ite 1 DB" ValueRead:
—_
10000000 16#04
"SINA_PARA_S_ "SINA_PARA_S_
DB" ValueWrite2 i DB" Format
16801 1680000
“SINA_PARA_S_ “SINA_PARA_S_
DB" AxisNO — axisNo ErrorNo — DB" ErrorNo
FALSE
265 -
. ~ 'SINA_PARA_S_
XEFR-BEERIS Error - D8" Error
1B TR ]
—Fzo " g: 16#0000_0000
“SINA_PARA_S_
Errorld — DB" Errorid

Consistent with the software read, FB287 is not real-time, 21 groups of parameters are changing in real time, may not
be the same moment of the parameters, resulting in the two parameters are not the same. 32-bit parameters are read

up and stored in ValueRead?2.
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No. Description
Parameter P21.09, after the conversion of the value of 9481 written into the input pin "Parameter, and then trigger the
Start pin, P21.09 is a 16-bit parameter, so read up the number of existing ValueRead1.

YDBB
*SINA_PARA_S_
DB™
WFB287
"SINA_PARA_S"

e e
“SINA_PARA_S_ “SINA_PARA_S_
DB" Start—|start Ready|-~DB" Ready
FALSE e

DB ReadWite - -| Readwirite Busy|--1DB" Busy
sasn e
"SINA_PARA_S_ "SINA_PARA_S_
4 DE" Farameter —| paramet Frorivi
"SINA_PARA_S_ "SINA_PARA_S_
DB" Index = |ndex ValueRead1 = DB" ValueRead1
“SINA_PARA_S_ “SINA_PARA_S_
* ValueWrite 1| — valuewrite 1 ValueRead2 |— DB" ValueRead2
10000000 16£06
"SINA_PARA_S_ "SINA_PARA_S_
DB" ValueWrite2 —| yalyewrite2 Format |— DB" Format
16501 1850000
"SINA_PARA_S_ "SINA_PARA_S_
DB™AxisNe —] Agisho ErrarNa — DB” Errorio
2
- ?% r‘% iﬁfgzﬁﬁ, Er| ...nsa‘ [“:F:M’S’
—fapiz 16#0000_0000
* —{hardwareld “SINA_PARA_S_
Errorid j— DB” Errorid

I 4.7.2 "SINA_PARA" (FB286) Read and write multiple parameters

With this function block, up to 16 parameters can be read or written to the X5E(F)R drive.

At the ReadWrite input, specify whether to write the number specified at the ParaNo input or read it from the SINAMICS

drive.
A parameter read or write is initiated by the edge-triggered Start input.

The parameter data must be entered into a global data block that creates an array of 16 entries of type UDT "SinaParame-
ter". This array must be interconnected with the "INOUT" parameter "Parameter”.

The data to be read/written are entered or displayed in REAL or DINT format.

(1) FB286 fucntion block description
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Y%DB &
*SINA_PARA_ DB
TFB2B6
"SINA_PARA"
EM END -
0 —start Ready— -
0 = ReadWrite Busy -
1 FaralMo Done -
6#01 Axis Mo Errorf— ...
0~ hardwareld Errorld
Diagld
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Input and output pins:

Input parameter

Input siganl Type Default Description
Start BOOL 0 Start job (0 = no job or job canceled; 1 = job started and executed)
ReadWrite BOOL 0 Job type 0 =read, 1 = write
ParaNo INT 1 Number of parameters = 1to 16
AxisNo INT 1 Axis number/axis ID in a multi-axis system
hardwareld HW 10 0 Module access point/axis or drive
Output parameter
Output siganl Type Default Description
Ready BOOL 0 Feedback signal for connections in the LAcycCom environ»ment; 1=End of job or job
canceled (one cycle) See Connections to LAcycCom libraries.
Busy BOOL 0 "Busy" = 1, the job is being processed.
Done BOOL 0 Job completed, indicating edge from 0 — 1
Error BOOL 0 Group fault active "Error" — 1
Status DWORD 0 The 1st word: Binary code indicates which parameter access fault has occurred.
The 2nd word: Fault type
Diagld WORD 0 Extended communication error — SFB call error

(2) Example of writing multiple drive parameters

The method of writing P15.20 and P15.22 parameters via FB286 is shown in Table 2-1.

Table 2-1 Example of writing multiple drive parameters

No.

Description

Drag the FB286 block into the program, set ReadWrite to 1, and assign ParaNo to 2. A ParaNo of 2 can write two param-

eters at the same time.

%DB11

“SINA_PARA_DE"

WFB286

“SINA_PARA"

EN

FALSE
*SINA_PARA_
DB® Start-=|gtart

TRUE
*SINA_PARA_
DB".ReadWirite — Readwirite

2
"SINA_PARA_

DB ParaNo — paralo
16201

67071 —| AxisNo

265
“XEFR-JEZIMIS
- TR
_PZD2_

12" —| hardwareld

ENO
FALSE
Ready~-0
FALSE
Busy-—10
FALSE
Done ——
FALSE
Error|-—10
16#0000_0000
Errorld — 0
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No. Description

Read and write drive parameters via the sxParameter array in the DB data block of SINA_PARA.
Set the relevant parameters in the sxParameter[1] and sxParameter[2] data structures as follows in this example:
sxParameter[1].siParaNo=0x1F14 (P15.20 parameter number)
1].sdValue=300000 (value to be written in P1520)
sxParameter[2].siParaNo=0X1F16 (P15.22 parameter number)
2].srValue=3.0 (value to be written in P15.22)

sxParameter|

sxParameter[
Note: Servo local parameter in reading the parameter number need to convert the serial number to hexadecimal and
then add (0x1000) and then read. The 32-bit length is read and written by the sdValue variable, while the 16-bit length
is read and written by the srValue variable. If the parameter has a subscript, it needs to be set in sindex. The background
data block is set as follows:

For example, P1520, 15 is converted to hex 0xOF, 20 is converted to hex 0x14 and then add 0x1000 to end up as, i.e.
O0x1F14 is the parameter number. In addition servo local all for a single parameter, index need to be 0; AxixNo fixed to 1.
2 Note:

If the parameter has subscript, it needs to be set in sindex. The background data block is set as follows:

SINA_HARA_DB .

EFR #iigzieal #IG1E HH{E 124% BLM HML. M oHL (T3
44 <@ = » sxRespParaMult Struct
45 g0 = ~ sxParameter Arrayl1..16] of Struct
45 -<n = = csxParameter[1] Struct
47 | - siParalNo Int o 79586
48 |-am = silndex Int 0 o
a9 |-am - srvalue Real 0.0 0.0
50 |-am - sdvalue Dint o 300000
51 |- - syFormat Byte BYTE#16#00 16#07
52 |«am = swErrario word WORD#16#0000 [16#0000
53 < = = sxParameter[2] Struct
54 | = siParalo Int o 7958
55 |am - silndex Int o []
56 |am - srvalue Real 0.0 .0
57 |am - sdValue Dint o o
58 |-am = syFormat Byte BYTE#16#00 16%#06
59 |« - swErrorio Word WORD#16#0000 [16#0000
60 |-z = » sxParameter[3] Struct
61 |- = p sxParameter[4] Struct
Exllam = & cvPararaararis] Seriies (r] (r]

Trigger Start pin 0->1 and hold it until the write parameter is completed, and output pin Done is set after the write

parameter is completed.

(3) Example of reading multiple drive parameters

No. Description

Drag the FB286 block in the program, set ReadWrite to 0, and assign ParaNo to 2. A ParaNo of 2 allows two parameters
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to be written at the same time.

%811
*SINA_PARA_DB"
TFB286
“SINA_PARA
ENO
— FALSE
*SINA_PARA_ L
DEB" Start ~=|start FALSE
-0
1 FALSE S
*SINA_PARA_ EATSE
DB" ReadVifite - | peadwrite Done -~
S FALSE
*SINA_PARA_ I
DB ParaNo —lparano 16#0000_0000
e Errarid — 0
6501 — Axisho 16#0000
Diagld[— 16#0000
265
“XBFRAEENRIS:
BRI 111
_FZDa2_
12" —lhardwareld
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Description

Read and write drive parameters via the sxParameter array in the DB data block of SINA_PARA.
Set the relevant parameters in the sxParameter[1] and sxParameter[2] data structures as follows in this example:
sxParameter[1].siParaNo=0x1F14 (P15.20 parameter number)
1].sdValue=300000 (value to be written in P1520)
sxParameter[2].siParaNo=0X1F16 (P15.22 parameter number)
2].srValue=3.0 (value to be written in P15.22)

sxParameter|

sxParameter[
Note: Servo local parameter in reading the parameter number need to convert the serial number to hexadecimal and
then add (0x1000) and then read. The 32-bit length is read and written by the sdValue variable, while the 16-bit length
is read and written by the srValue variable. If the parameter has a subscript, it needs to be set in sindex. The background
data block is set as follows:

For example, P1520, 15 is converted to hex 0xOF, 20 is converted to hex 0x14 and then add 0x1000 to end up as, i.e.
O0x1F14 is the parameter number. In addition servo local all for a single parameter, index need to be 0; AxixNo fixed to 1.
Note:

If the parameter has subscript, it needs to be set in sindex. The background data block is set as follows:

SINA_HARA_DB .

L=t Frigeml #IG1E HH{E 124% BLM HML. M oHL (T3
44 |€m = » sxRespParaMulti Struct
45 g0 = ~ sxParameter Arrayl1..16] of Struct
45 -<n = = csxParameter[1] Struct
47 | - siParalMe Int o 79586
48 | - silndex Int o o
49 | = srvalue Real 0.0 oo
50 |-am - sdvalue Dint o 300000
51 |- - syFormat Byte BYTE#16#00 16#07
52 |«am = swErrorNo word WORD#16#0000 [16#0000
53 < = = sxParameter[2] Struct
54 | = siParaMo Int o 7958
55 |am - silndex Int o []
56 |am - srvalue Real 0.0 .0
57 |am - sdValue Dint o o
58 |-am - <yFormat Byte BYTE#16#00 16%06
59 |« - swErrorio Word WORD#16#0000 [16#0000
60 |aa = b =xParameter[3] Struct
61 |- = p sxParameter[4] Struct
Exllam = & cvPararaararis] Seriies (r] (r]

Trigger Start pin 0->1 and hold, the length of the bit 32 bits into the sdValue variable, the length of the 16 bits into the

srValue variable read and write, read the parameters to complete the output pin Done set.
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apter 5 S7-200 SMART with X5E(F)R

5.1 Overview.

5.2 Using standard message 1 and the SINA_SPEED function block
5.3 PLC directly controls the X5E(F)R via the IO address....

5.4 S7-200 Smart with X5E(F)R for basic positioning control

5.41 SINA_POS introduction

5.4.2 Project Configuration

5.4.3 SINA_POS functional description

5.5 S7-200 SMART Read/Write X5E(F)R non-cyclic parameters...
5.5.1 SINA_PARA_S function block description

5.5.2 Project configuration steps




5.1 Overview

STEP 7-Micro/WIN SMART V2.4 and S7-200 SMART PLC (firmware version V2.4) have added the function of PROFINET
communication, which allows users to communicate with X5E(F)R Servo Drives via the PROFINET interface for speed control
and basic positioning control (telegram 1 and 111 are supported). This interface can support eight connections (IO devices or
drives).

1. There are two main speed control methods realized as follows:

X5E(F)R using standard telegram 1. The PLC controls the speed of the X5E(F)R via the SINAMICS library function block
SINA_SPEED, which is provided in the commissioning software.

The X5E(F)R uses standard telegram No. 1 without any special program block, and is controlled by programming using the
control and status words of the telegram, which requires familiarity with the structure of the telegram.

2. The realized position control methods are mainly realized through the SINA_POS program block.
This paper describes these control methods in detail respectively.

The software to be installed is as follows:

STEP 7-Micro/WIN SMART V2.4 or above commissioning software

STEP 7 Micro/WIN V2.4 SINAMIC control library update tool

https://support.industry.siemens.com/cs/cn/en/view/109766118/zh

5.2  Using standard message 1 and the SINA_SPEED function block

The X5E(F)R communicates with the PLC using PROFINET RT and telegram 1. The STEP 7-Micro/WIN SMART V2.4 software
configures the S7-200 SMART project as shown in the following table.

No. Description

Create a new project and select the PLC model to be used, in this article we are using SR20. :
L——_I--lﬂ SIMG-zpeed [C:hU zersyPublichO)

CPU SR20 [AC/DC/Relay) ~ § W02.05.00_00.00...

SVl 8
--f8 CPU SR20

T o=
-0 HEE
-0 FEEE
-] gk
-] B
-5 = 73|A
..... Ef‘%

A ELARERO
4 I P il HEEE AT EE . FhBitEeamEd

B fesE Piht: [ 192 0188 . 2 .1
[0 #FEE TFHEm: | 255 . 255 . 255 . 0
E %z !

= % | 0 .0 .0 .0

frE=t i IDICZOOsrnart
-l 1BIEIEE % B

175

%)
3
)
=)
S)
[%2]
<
2
_|
2
(=
=
X
o
m
I
P!



No. Description
Installation of the latest GSD file for X5E(F)R
s DEHG&E) - T 1 - STEP 7-Micro/WIN SMART
SHE 5 = S
P 5 GEE |
| DR-TN Seou || EyiTHTscHE
SE T Rl purEm | geew || SR
- == il E
o0 TE s GSDML B X
P gL - A
B FIFEGSoM. IR PROFINET SRS CEDML T+
HER
S AR GSINL WPt
E = :
2 v | GEDMLYZ 33-hofa-#bi- 20231126 xml ‘2[I24—EI1 16 16:28:40 sy |
ara an ST
[l EREEE Users\HZL0000407 DesktopSGSDY i [i53
1 Bt A || e |
=
i
A e — —
Configure the PROFINET communication station and message information through the wizard function, first select the
PLC role.
Check the controller, then set the IP and station name, and then click the Next button.
THE 1 - STEP 7-Micro/WIN SMART
e
PROFINET
=0 e
2 FEhES PROFINETF]:
& CPUSR20 [ {25iIE(CPU SR20_plc200smart)
RS TR AR PROFINET 34 o PROFINET B B {2 SALITEIR £ i 17iE: PHIRE—RTHIIPLC F o
PLCRE
3

EARRO i
& e bR gignte: [Loo < ms
P [ 192 0188 . 2 .t Rt 0000 ms
FEUE: |2 .25 .25 . 0
BHIARTX: 0o .0 .0 .0
wE e
PF\DF\NET
Eﬁmﬁ
= T ELd wH
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Description

Add the X5E(F)R drive, set the IP address and device name of the X5E(F)R (the IP address and device name are the
same as those set within the drive), add the site by clicking on the Add button, then click the Next button:

PROFINET EEES X

ple200smart 'E_i
l 1 5-PLC 57200 SMART
19216821 | E-CUSR2
CPUSR30
CPUSRAD
-CPUSRE0
#afHCFA X5 FR WE.0VS CPUST20
cPUSTID
| E-CPUST40
i E-CPUSTED
E} PROFINET-IO
[=)-Drives
Bl HCFA

=7
2 - HCFA X5 FR V5.0v5.00

) i [ HCFA XS FR V5,0(0)
[0 SEEhRIER(D)
B R

ERERETI i RS RS-

IREIREEIR

— JT#E:  SU-XSFROXOA-A
\ /1§é| Pithtik e
4 . [GSDML-v2. 33-hefa-x5fr-20231125 2l
THAR:
GSDML-V2. 33-hcfax5fr-20231125.xml
10 ¥ HCFA XSFRVS.0: HH
B ;PR&XHNEHU #0 (RT: RT R RFR
| I W FERS . £FRE)
3
s | v i !

Drag the standard telegram 1 into the module list in the view of the configuration telegram, with a minimum update

time of 4 ms.
HCFA X6 PN V5.0V5.00
By RN Bk BR R IER - B 1R
~-~HCFA X6 PN V5.0
ER: 3
0 \ - RERTE
=itk
2 PNID 01 327680%1) ey ——
[l 03276901 .. T 1F4E7 102, PZD-6/10
oz 032770041 ... B JF4R30105, PZD-10/10
5 1 1 ﬂ?;ﬁﬂlll, PZD-12{12
gl R B33, PZD-5/9 .
iR, PZD-2/2 12 128 4 128 ! 4 e, P20/ o
: TR, PD-2/2 J
: RIHES: 750, P2D-311 |
El - $RE RIS, PZD-10/5 N
4 o
5 o
B (%)
7 <
B -
]
10 =
! 3
12 &
13 =
14 (>J<_I
- m
T
< [ T | 3 ;
il
] (ms) 4.00 = faciatnd B -]
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No. Description
Then click the Next button until it's finished.
PROFINET BLE]
OFINETRS, plc200smart -
] 1%#1]28 (CPU SR20_plc200smart)
192.168.21
#BH[HCF& %5 FR VE.OVE
STEP 7-Micro/WIN SMART X
MECESPROFINETRE, ESftSaige Fak HsiE B Hahl
“ERaiE" Bo0%,
b=t
= i
6 1 a 5t HCF& x5 FRvE.0 01 -
1 a it PH_IO 0_32768
1 a g w01 0_32769
1 a =l i mpd 0_3z770
1 14848 = yEEhIE. 11 © - -
1 14848 5 A1 FZD272 |12 ik 128 131
1 14848 P FREIR1.FZD-2/2 |12 it 128 131
< >
o 2 | || | E
< >
Assign the device name (note: the device name here should be the same as in the project device name (step 4)).
BT RE BRL SRR FEEF . BT FIMETT R
EREHILEDFENE, LIRE ISR -
BRRIE MAC 1
oy lﬁm T
; 1P il
FRIRE
BikkIx
EH (R, ASCIZE, a-7s O
1 ortnin=0,,9) Frias AEIEL,
s ®®
2ERIRE SREAEA: st

{RIEFIREER, SHERENEHR—H

g
£51 PROFINET
3

INS
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Description

In the main program, write the following program, pay attention to the address of St_|_add and St_ Q_add must corre-

spond to the |0 address of message 1 (see after the message configuration in step 4):

* 1 | BEREE
[ friBig
e AI\InvayELIOn SINA_SPEED
2 Bis | I EN
Enahle
i i Enabledxis
Ack_errar
: : AckError
Speed_setlingqSpeedSp AxisEnabled|Enabled
Meax_speed-qRefSpeed LockoutfMon_enahkled
Config_word - Configixis Actvelocity | Cutrent_speed
{5 PROFINET &IB1264 Starting_|_add Errarf-Errar
2 Modbus RTU Master (x2.0) AQBIZH ) Startin 0. add
Modbus RTU Master2 (+2. 008
{211 Modbus RTU Slave [v3.1)
{11 Modbus TCP Client [+1.0) —_— -
{31 Modbus TCP Server (v1.0] S ikt 323
Open User Communicatian [ Ack_errar 50001 =
{211 PN Read Wiits Fiecord (v1.080 J;Iw?ysfﬂnd m%num R
= onfig_won
=-{1] SINAMICS Contiol (1 1] Eu”eﬁ o el
o T Enable V1000
1T siHe Enabled VEI20
SINAMICS Parameter [w1.0] Eiie VEDT 2.2
-] SIMA_PARA S Man_speed VD5008
] USS Protocol [v2.1) Hon_snabled WE012.1
B[ R T Speed_sstling WD5002

The symbol table addresses used in the program are defined as shown below:

Enable Vv5000.0
Ack_error V5000.1
Speed_setting VD5002
Max_speed VD5006
Config_word VW5010
Enabled Vv5012.0
Non_enabled V5012.1
Current_speed VD5014
Error V5012.2
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No.

Description

SINA_SPEED function block description:

Input parameter:

Input signal Type Description
EnableAxis BOOL |=1, drive enable
AckError BOOL  |Drive fault response
SpeedSp REAL  |Speed setting [rpm]
RefSpeed REAL Reference speed [rpm] of the drive, corresponding to the motor rated parameter.
ConfigAxis WORD  |The default setting is 16#003F, see the following table for explanation.
Starting_|_add DWORD | X5E(F)R Pointer to the start address of the | memory area.
Starting_Q_add DWORD | X5E(F)R Q Pointer to the start address of the memory area.
ConfigAxis'bit description
Bit Defualt Description
bit 0 1 OFF2
bit 1 1 OFF3
bit 2 1 Drive Enable
bit 3 1 Enable/Disable Ramp Function Generator Enable
bit 4 1 Continue/Freeze Ramp Function Generator Enable
bit 5 1 RPM Setpoint Enable
bit 6 0 Reserve
bit 7 0 Reserved
bit 8 0 Reserve
bit 9 0 Reserved
Output parameters:
Output signal Type Description
AxisEnabled BOOL  |Drive is enabled
LockOut BOOL  |Drive is prohibited from being switched on
ActVelocity REAL  |Actual speed [rpm]
Error BOOL |1 = error exists
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No.

Description

Allocate the V address area used by the program library:

MAIMN 2

| TR

Elﬂ SpeedControl [C:A\UsersS\SIMOTIOMN -PI

7 FRABTHEE j =
- CPUST=20 1 | EFEEESE
Sk Eﬂ EREER = Abwiays On SIMNA_SPEED
-E kAN [OBT] = 1 1 EM
SER_O[SERO) - 1 I
MTO) -
:::i = Enable
4 SPEED [SER1] - | | Enable™
EiFiEsEa a0 >
SINAMICS Control (w1.1) |
1 RS SINAMICS Cortrol (v1.1) F53% 198 STV v 7722 i
iZREEal{ERANE V IFig=S Bttt s SR Ll ERIER
x.ﬁ% |AAER B/ -AIAERA LR
R iHhE | MFREERF S |
WED @it VB187
= E=
@ 12 FEiEEhl oK I Cancel I
o Fooll 347 42 EEETT
The program can then be downloaded via the Download Program button:
| BR ‘E:’ X
| BEED _:)
| |mntel{R) Ethernet Connection 12174 M. TCPIP, 1 ~| 48T RiE 1RHEILIERARIE cPU I #iRAnakEE - 32T
- L‘T?ETJ:T $RE CPU HLED HEEEPIIG, LLEEIRENERRY
| A #3IcrU
. RS . 192.168.1.12 {smart200)
| [A#mceu MAC Hiit
. |E0-.Dc.-n0:oﬁ:ss:a5 IS |
- P it
12 . [192.188. 1 .12 twig |
53 2
. [ 255 .255 255 . 0
. BRI
- [o .0 .0 .0
- SR (ASCHSEff a2, 09, -40.)
. @ smart200
- - = o
| LEto | o | sEou. | wmou |
- i B
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Description

Note: Users need to set their computer's IP in the same network segment as follows

Internet MR 4 (TCP/IPvE) Bt%E x
=i
MEMETEIIIEE, NeILIEEEFEETR IP 28, S0, =M
EESGEEOIEEESN 1P iEE.

O EFEEE IP i31H0)
@ =R NES 1P HEHS):

1P HE4H(D): ‘ 192 . 168 . 1 .245 |
FREEE(U): ‘ 255 .255.255. 0 |
FRARIZE(D): \ L |

Click download:

= x

BHT$F CPU
FEEETHAE.

“ BE TH" FiF

B -3
v EER ¥ M RUN T3 3] STOR A E5R
¥ EiRER v M STOP 4R ¥l RUN BT 2=
v Rtk 7 ‘f%iﬂwiﬁﬁ
=
O TR EBAZE == 1 %
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No.

Description

=475 SING-speed [C:\UserstPublichDo
-3 FiiEThEL
{3 CPUSR20

Fith

MAIN
| 2R

Simply test the functionality through the status chart function.

ERFREE
Always On=0H SIM&_SPEED
| |
1 | EN
Enable=01
I . I Enable™
Ack_emar=C0FF
AckErar
1000.045peed™ Enabled
300004 Max_z~ Mon_e™
63| Config_™Current™
TEHO00000E0&IB128 Errar
TEH#OTO00020{&QB122

2#1
280
996.8262
280

1000.0

4 |Max speed ¥ T e ST RS
B Corfigword | +7<ifk] TEHO0ZF —pl ERLL I 16#003f
6 Mon enabled |{3 280
7 Curent_speed | SEd 993.8403
E AT HRE Error iz 280
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5.3  PLC directly controls the X5E(F)R via the 10 address.

This control method does not require a dedicated program block, and the speed is given directly. X5E(F)R uses standard
telegram 1, and the project and network configuration procedure is the same as the method in 5.2 Network Configuration.
Based on PROFINET RT communication, the first control word of the output is used for start-stop control of the drive, and the
second control word allows users to specify the speed at which the motor is running. An example of programming in the PLC is
shown in the table below.

No. Description
The output address of the X5E(F)R can be accessed from the "Device view".
HCFA X6 PN V5.0V5.00
B 0 R AR R R - B R
+-HCFA X6 PN V5.0
CoFmRE . IWEFGE NG SR G PN SEE o b 0B
v L ST
PN_IO 0 3276B[<1] TR L, PID-22
prmpl 032769041 ... i TR T 102, P2D-6/10
iwA2 03277001 .. - B 1R 105, PZD-10/10
: a . : ﬁg?g)‘ang PZD-12/12
= - RT3, PID-5/2
FRAERST1. FZD 212 | 1 i 128 4 128 4 | i
1R, PID-212
2 -~ B3 750, PD-3/1
3 {7 £{R Y9, PZD-10/5
4
5
E
7
g
9
10
11
12
13
14
15
16
4 [ ] | b
Feiall HEs:
] [ imes DTS - S CR

The MOVE command is called in OB1 to send the control word for the drive and the speed given:
Start-stop control of the drive via the first control word (16#047E->16#047F)

2 | wirEE
contralDrive IR

[
i EN END ———

r OUT w128

Drrive_Controlsfond =

%)
3
)
=)
S)
[%2]
<
2
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=
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m
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The second control word allows users to specify the speed at which the motor will run (hex 16#4000, i.e. decimal 16384

corresponds to the 3000 speed parameter value).

3 | miAEE
SpeedCaontral Rt
| l
| | EN END ——)
SpeedSetpoint= I QUT o130

For example, if SpeedSetpoint is set to 8192 in decimal (i.e. 16#2000 in hexadecimal), this means that the speed is given
as 1500rpm.

(i.e., 16#2000 in hexadecimal), then the speed is given as 1500 rpm.
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No. Description

It is also possible to run a test through the monitor table, starting with the control word 16#047E and the speed given:

HE=

controlDrive {ur 281

Drrive_Controbaford | 75345 1EH047E
3 Iwizg it 241110_1011_0011_0001
4 w3 73] 1610000
5 SpeedControl iz 241
' SpeedSetpoint += 1642000

controlCiive {iz 21

Crrive_Contrabaford | 75345 16H047F
3 Iwizs ] 241110 1111_0011 _0111
4 wan 75 16H1FFA
5 SpeedControl iz 241
B | SpeedSetpoint +7 ] 1E#2000

5.4  S7-200 Smart with X5E(F)R for basic positioning control

| 541 SINA_POS introduction

After installing the STEP 7 Micro/WIN V2.4 SINAMIC control library update tool, the SINAMICS library is provided in the
STEP 7-Micro/WIN SMART debugging software, and the SINA_POS function block of the library is shown in the figure below:

This function block can be used in conjunction with the basic positioning function in the X5E(F)R drive, which must be ac-

= CancelT raversng
4 IrtermediateStop
= Execute

45t |_add
St_(_add
Contral_table

Lotatus toble

SiMa_FOS
4EN
4 ModeFos Actelocityle
= Position ActPosibonf
Y elocity “Wam_codep
4 E nablafwts Fault_codel

Done

tivated on the drive side with the Siemens 111 communication telegram.
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Description of SINA_POS input and output parameters

Type Description

Mode of operation:

1 = Relative positioning

2 = Absolute positioning

3 = Continuous operation mode (at specified speed)
ModePos INT 4 = Active homing

5 = Direct setting of the home position

6 = Run program segment 1 to 16 (not supported)

7 =Tap at specified speed

8 = Tap at specified distance (not supported)

Position setting value [LU] when ModePos=1 or 2
Position DINT
Program segment number when ModePos=6

Speed setting value [1000LU/min] when ModePos=1,2,3
Velocity DINT (e.g. Gear Ratio: 131072/10000, Velocity=1000, OVERV=100, motor speed is 100%*1000%(1000LU/
min)/10000=100%*1000000(LU/min)/10000=100(R/min))

Servo run command:

EnableAxis BOOL 0 = Stop (OFF1)
1=Start
CancelTraversing BOOL 0 = Cancel the current running tasl-<
1= Do not cancel the current running task
Suspends the task from running:
IntermediateStop BOOL 0 = Pause the currently running task
1= Do not pause the currently running task
Execute BOOL Mode of activation request
St |_add DWORD PROFINET communication message Q Pointer to the start address of the storage area, e.g. &QB128 .
St Q_add DWORD PROFINET communication message Q Pointer to the start address of the storage area, e.g. &QB128 (T/‘)
Control_table3 DWORD Pointer to start address of Control_table, e.g. &/D8000 B
Status_table4 DWORD Pointer to the start address of the Status_table, e.g. &vD7500 8
Actvelocity OWORD Actual speed (40000000h in hexadecimal corresponds t.o the rated speed); e.g. motor speed = current %
speed * 3000/1073741824 (40000000 converted to decimal) —
ActPosition DWORD Actual position [LU] é_
Warn_code WORD Warning code message from X5E(F)R >3<-
Fault_code WORD Error code message from X5E(F)R E':I'\
Done BOOL Arget position reached when operation mode is relative or absolute motion ‘;’

Control_table parameters definition:

Byte shift Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
V90 Negative Positive
0 Reserved Reserved AckError Jog2 Jog1 ) )
- rotation rotation
1 Reserved
2
; OverV: Percentage of set velocity 0 ~ 199%
4
s OverAcc: 0~100% of set acceleration when ModePos=1,2,3
6
. OverDec: 0~100% of set deceleration when ModePos=1,2,3
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ConfigEpos

ConfigEpos: This parameter can be used to control the functions related to basic positioning, and the correspondence of
the bits is shown in the table below.

ConfigEPos bit Function description
ConfigEP0s.%X0 OFF2

ConfigEP0s.%X1 OFF3

ConfigEPos.%X2 Activate software limits

ConfigEPos.%X3 Activate hardware limits

ConfigEPos.%X6 Home position switch signal

ConfigEPos. %X7 External program block switching (not supported)

ConfigEP0s.%X8 ModPos=2, 3 Setting value changes continuously (no retriggering required)

Note: If a variable is assigned to this in the program, the initial value must be 3 (i.e. ConfigEP0s.%X0 and ConfigEPos.%X1 equal to 1,
OFF2 and OFF3 stops are not activated).

Status_table parameter definition:

Byte shift Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Overrange_ ) ) ) )
AxisError AxisWarn AxisRef AxisPosOk
Error Lockout AxisEnabled
0 Reserved Adrive error |Adrive warning| Reference point| Reach the
Input data out Drive disabled . Servo enabled
has occurred | has occurred set target position
of range

N

Error ID5: Identify the type of error

— Actmode: Currently active operating mode

——POS ZSW1: POS ZSW1 status word 1

—— POS ZSW2: POS ZSW2 status word 1

N~ N

Y(2)ISX YUM 1IVINS 002-LS -
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I 5.4.2 Project Configuration

No. Description
The project and network configuration steps are the same as those in 5.2 Network Configuration, except that the
message is replaced by a 111 telegram.
PROFINET BEEBRS x
[ PROFINETPE: HCFA XS FRV5.0V5.00
E-[ FEHIgs(CcPU sR20_plenosmart) | By “Si0 " Bl B SRR o B R
=3 [E] HCFA X5 FR V5.0V5.00-x5fr “~HCFAX3FR V5.0
HCFA X5 FR V5.0(0) £ E2 = {5
: E RIS (D) ¢ ?ﬁﬁmvan — mw "E;Eijmg
L s]] 032769041 L AI1TRT02,PID6/10
w2 0327701 - Wi 1 F4R 105, PZD-10/10
— 1 B TR, PID-12/12
Wi 1FB111. FZD-1212 12 128
u BRSOERL TR 5
E ¥R, PZD-10/5
1 = :
3
7
g
3
[l 0
i iTH#S:
_ 12 ks
13
[ ] 14 |
15 B
18 AR 1L SHEPosh iR
. R HPDERE 12/12F
] EITIE 7 S PR
. | == T—% L]
The symbol table addresses used in the program are defined as follows:
Input pin Address Description
ModePos VW7000 Mode
Position VD7002 Target position (when mode is 1 and 2)
Velocity VD7006 Set speed (when mode is 1, 2 and 3) .
EnableAxis V7010.0 Enable (il)
CancelTraversing V7010.1 Reject task N
o
Non_pause V70102 Pause 8
Execute V70103 Activate mode )Z>
Control_table3 VD8000 Control_table Pointer to starting address 3
Positive V8000.0 Positive direction for ModePos=3 §
(=
Negative Vv8000.1 Negative direction when ModePos=3 >3<_
) Jog1 V8000.2 E
Jog2 V8000.3 %
AckError Vv8000.5 Fault reset
OverV VW8002 Speed Percentage
OverAcc VW8004 Acceleration percentage
OverDec VW8006 Deceleration percentage
ConfigEpos VD8008
Output pin Address Description
Reaching the target position when the operation
Done V7032.0
mode is relative or absolute motion
AxisEnabled V7500.0 Enabled
AxisRef V7500.2 Homing finished
Lockout V7500.3 To disable switching on
AxisWarn V7500.4 Axis warning
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Description

Output pin Address Description
AxisError V7500.5 Axis fault
ActVelocity VD7020 Current speed
ActPosition VD7024 Current position
Status_table4 VD7500 Status_table Pointer to start address
Warn_code VW7028 Warning code
Fault_code VW7030 Fault code
Actmode VW7502 Current mode
POS_ZSW1 VW7504
POS_ZSW2 VW7506

Note: X0 and X1 of ConfigEpos must be 1

Assign values to OverV, OverAcc, OverDec, and ConfigEpos.

Always_On MOV _wf
|
| EN Eno——3)
00t OUT | Ower
O N
EM END vl
100-41M OUT - Overfce
MO _wd
EN eNo——)
004t OUT FOverDec
TOW_Dw N
EM END 2
TEHOZIN OUT [ ConfigEpos

Allocates the V address area used by the program library:

L]
wn
3
N
S E = q MAIN x| sBRO | INTO | 8
= VIDEPDS ([EAT] 122000 A | 1 | e
D g 2
B CPUSR20 Always_On SIN&_POS Z
=l BER —] e >
i MAIN [0B1) 3
ErEsoi X E
=
SINAMICS Control (v1.1) | SINAMICS Parameter (v1.0) | =
X
T e ST 'SINAMICS Control (v1.1) % 188 SHA9STS V 18, S a
= o1 AR V IFEEREAm. S Bl LSRR IRER ~~
EEFEIMIEERE, J
P
-G (7B
-] B4 B
- E==] s
W et I
[ At
[ Alg
E | Candg -
B | Cont " =
: T Eiit | PREES | E—
E Enal S
Exe
e BN & ve1s7
= ol ) [Fa =
3| - B ABIT Mard
1B =R Posi liﬁ I
(=] A e L L= |
&[G =R M elobr - R o
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Description

The program can then be downloaded using the Download Program button:

| BEEn =
| |mntelR) Ethernet Connection 1217-L{M. TCPIP, 1 x| AT URET SILIERATE CPU (Y 1P BRI ERT - 43T
. RIETRATT 1L CPU Y LED BHEIIE, LLERNREEIEER)
- 3| cPU CPU,
. B 192.168.1.12 (smart200)
. Fhncpu MAC Ht
i IEO:DC:AO:OE:SB:.AE PIFIETAT |
? 1P Hht
. | 197 .168 . 1 .12 iR |
FFHED
- [255 255 255 . o
. B
. d e
sg b HE (ASCIIZE7f a2z 08+ -30.0
- [smartz00
.
o
= - : =
| [ze ] o | mEou. | waou |
o
o
= W mE |
o
Note: Need to set the computer's IP in the same network segment as follows
Internet #HMARZ 4 (TCP/IPvd) BtE x

=4

WEMETSTIEE, WALEESFEERN 1P 28, &0, REEMM
EEnEREAMEEEIN IP 28,

wn
3
N
8
) SFEEE IP #34H0) 2
@5 hEaT IP Hatib(S): )Z>
X
1P HHH(D): ‘ 192 .168 . 1 .245| ;
2
FRIEREU): ‘ 255 .255.255. 0 | >3<'
(8]
BRI (D): \ L | ,3
b1

EFEEE DNS FRESEIHE)
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No. Description
Click the download button:
BEE X
A{EEN
ntel{R) Ethernet Connection 12174M. TCPIF, 1 | BT e Bl s ARi CPU B 1P SHBdIsh R - 15T T
WEETHT ™ 3% HL % CPU B LED FRRIIE . LB NRENEEDN
2] $:%| cru CPU.
= 192.188.1.12 (smart200)
#hn cPu MAC Hiit
[fonc:avessias  FURHETAT |
P Hitht
[2.88. 1 .12 Fi3E |
12 FrHEE
I 2550355 355 -0
EA
TR S R
FhEFE (ASCII ==Ff a-z+ 0-9. -30 .
200
Hceu | Fmceu. | wmEceu.. | mpsceu |
I j wE | omE |
Note: After the 200 SMART and servo are communicating, the lower corner of the panel should show 43. If the PLC is
not connected to the servo, check to see if the device name corresponds to the one set in the project.
It is sufficient to perform the relevant functional tests through the status chart function:
ERELE 1 AckEror 2810
Always_On=0N SINA_POS Warn_cade 0
EN Welocity +3000
+1-{MadeP™ Actel™ 107331232 - E::::n ;EZDDDDD
+2B00000 - Position ActPosi™ | 72922 = OveiDeo 100 (]
+3000 - Velocity Wam_~ |0
211 Eneb\;’Faull_c"’ 0 Duerbee o wn
2#1-{Cancel  Dane| 240 Nan_paice - 2il ~
211-{Won MadePos = 1 1
|| ser 0 Faull_code = 0 B
16HO0000020-|| - EN(INEBOOL POWER Execute i 2
1GHOT000020-{ $08128 ! Enabledus fiz 2 o
16H08001F40-{ &Contr™ Configk pos AY; 16400000003 wn
EHORO0TD 40 { B5katus™ it CancelTraversing g 28 Z
Done g 2HO >
13 AukEnsbled [ 281 o
o 1 AisFef 2#0 _|
ActPasition WD7024 1 Lockout 240
Actielociy WD7020 Aiswam 280 E
Abwaps On SMO.0 E awisEror & 2HD :'_-
Eummrxablea : SS“QD”DS Eﬁuﬁgih\e@ﬁ}@iﬂm?éﬂ 1 Actfeiaciy HiFS 107377761 >
one W30 SR EE B EE R 5 ActPosition HITS +71118 ><
Enableduis YEID.0 Bl \Wan_code i e 0 6]
Fat cods — A 2 m
ndePos WAW7000 = 5 Actmode THE 1 —~
or_pause V7OT.Z E = FOS_Z5w1 +i5H 16#0000 3
Pasitian WD7002 iru® (EEET ) TRy
Status_tabled WO700 st 1otle 0 IS POS_Z5w2 il 1680010 o
Velaciy VD705 TRE (BT, 2. HY
Warn_code Vw7028 ]
- W4 n EE EEL S
Note: For each mode variable assignment, please refer to the relative positioning, absolute positioning, continuous
operation, homing, direct home position setting, and pointing variable assignment table in the operation mode intro-
duction of the function block below.

I 5.4.3 SINA_POS functional description

The basic positioning (EPOS) of the X5E(F)R can be used for absolute and relative positioning of linear or rotary axes. The
function block SINA_POS in the SINAMICS library supplied with the STEP 7-Micro/WIN SMART V2.4 debugging software en-
ables basic positioning control of the V90 PN. The main operation modes are Jog, Homing, MDI and program segment. The ba-
sic functions are largely the same as those of the FB284 module of the S7-1500 series, and users can refer to the introduction

of the FB284 module of the S7-1500 series.
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€ Running condition
@ Axis is internally set to 1 by input pin EnableAxis = 1, OFF2 and OFF3. If the axis is ready and the drive is fault-free (Ax-
isError ="0"), the axis is enabled after EnableAxis is set to 1, and the output pin AxisEnabled signal becomes 1.

@ ModePos Input pin is used for operation mode selection. The input pin is used to select the operation mode. It can be
switched in different operation modes, such as: continuous operation mode (ModePos=3), and can be switched to absolute
positioning mode (ModePos=2) during operation.

® Input signals CancelTransing, IntermediateStop are valid for all operation modes except Jogging, and must be set to "1"
when running EPOS, the setting instructions are as follows:

- Set CancelTransing=0, the axis decelerates and stops according to the ramp stop and discards the working data, if users
reset CancelTransing=1 again the axis will not continue to run and needs to be retriggered; after the axis stops users can switch
between the operating modes.

- Set IntermediateStop=0 to use the currently applied deceleration value for the ramp stop, without losing work data; if
IntermediateStop=1 is reset, the axis will continue to run, which can be regarded as a pause of the axis. It is possible to switch
the operation mode after the axis has come to a standstill.

@ Activating hardware limit switch

- If a hardware limit switch is used, users need to set the input pin of the FB284 function block to "ConfigEPos.%X3" to
"ConfigEPos.%X3".

ConfigEP0s.%X3 (POS_STW2.15) to 1 to activate the hardware limit function of X5E(F)R.
- Positive and negative hardware limit switches can be connected to DI1 to DI2 of the X5E(F)R drive.
® Activating Software Limit Switches

- If software limit switches are used, it is necessary to activate the software limit function of the X5E(F)R by setting the in-
put pin ConfigEPos.%X2 (POS_STW2.14 ) of the FB284 function block to 1 and P15.37 =1.

- Set P15.37 (soft limit effective mode), P15.38 (negative soft limit position), and P15.40 (positive soft limit position) in
X5E(F)R.

4 Relative positioning mode
The "Relative Positioning" mode of operation can be realized with the drive function "MDI Relative Positioning", which uses

the internal position controller of the X5E(F)R drive for relative position control.

Requirements:

+ Operation mode selection ModePos=1

+ Drive run command EnableAxis=1

+ The axis does not have to conduct homing. Or the absolute encoder is not calibrated.

« If the switching mode is greater than 2, the axis must be stationary and can be switched within the MDI operating mode
at any time (ModePos=1). Switching within the MDI operating mode is possible at any time (ModePos=1,2).

Steps:
- Specify the target position and dynamic response parameters by entering the parameters Position, Velocity.
+ Input parameters OverV, OverAcc, OverDec to specify the speed and the multiplier of speed increase/decrease.
- The operation conditions "CancelTransing" and "IntermediateStop" must be set to "1". Jog1 and Jog2 must be set to "0".
- In relative positioning, the direction of motion is determined by the positive or negative value set in Position.

The positioning movement is triggered by the rising edge of Execute, the current state of the activation command or mon-
itored by PosZSW1 and PosZSW2 in Status_table, and if the target position is reached, the AxisPosOK bit in Status_table is out-
put as 1. If an error occurs during operation, the AxisError bit in Status_table is set to "1". If an error occurs during operation, the
AxisError bit in Status_table is 1.
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Note The currently running command can be replaced by a new command via the rising edge of Execute, but only for operating

modes ModePos 1,2,3.

Caution:

The currently running command can be replaced by a new command via the ExecuteMode rising edge, but is only used for

run mode ModePos 1,2,3. When ConfigEPos.%X8 is 1, the relative positioning mode cannot be used, and ERR59 will be report-

ed.

An example of control timing is shown in Figure 5-1.

Ralarancs poin - 2500
srAPER : I e : :
I~ "1 I | @ I @ |
| E B | - | |
1 [
| | |
0 | ¥ L
| .
| @ }
| | | - |
] ]
| = 10000 - |
! I
v
.
‘ -
]
i
e o=
-— - T} ] —3) ;
»>
A
Enablef ds I—}-,
4 4 4
E nociste 1‘ -I' -I >
ModoPos=1,2 ModpPos=1 | ModePos=2 »
AxisPosOk I >,

Relative positioning mode control timing

4 Relative positioning operation mode programming example
For the programming of the SINA_POS positioning control command and the definition of the variables used, refer to serial
number 2 in Table 5.4.2. The relative positioning operation mode variable assignments are shown below.

Relative Positioning Operation Mode Variable Assignment

Symbol Address Value
ModePos (Mode) VW7000 1
Position (Position) VD7002 250000
Velocity (Speed) VD7006 5000
Enable V7010.0 1
CancelTraversing (Task cancel) V7010.1 1
Non_Pause V7010.2 1
Execute (Mode of activation request) Vv7010.3 0 — 1 (Trigger the rising edge after the rest of the configuration is completed)
OverV (Speed ratio) VW8002 100
OverAcc VW8004 100
OverDec VW8006 100
ConfigEpos VD8008 3 (The initial value must be 3)
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Servo parameter setting:

P15.00 Maximum speed

P15.02 Maximum acceleration

P15.04 Maximum deceleration

P15.08 Excessive deviation threshold
P15.10 Position reach threshold

P15.42 EPOS electronic gear ratio numerator
P15.44 EPOS electronic gear ratio denominator

€ Absolute positioning mode
The absolute positioning operation mode can be realized by driving the absolute positioning function, which uses an in-
ternal position controller driven by the X5E(F)R for absolute position control.

Requirements:
+ Operation mode selection ModePos = 2
- Axis enable EnableAxis =1
+ The axis encoder must be calibrated.

- If the switching mode is greater than 2, the axis must be at standstill and can be switched within the MDI operating
mode at any time (ModePos=1,2).

Steps:
- Specify the target position and dynamic response parameters by inputting the parameters Position, Velocity.

- Specify the speed and the multiplier of the acceleration and deceleration by inputting the parameters OverV, OverAcc,
OverDec.

- Run conditions "CancelTransing” and "IntermediateStop" must be set to "1", Jog1 and Jog2 must be set to "0".

+ In absolute positioning, the running direction can follow the shortest path to the target position, in this case the input
parameters Positive and Negative must be "0", in case of modulo axes, the direction can be specified by Positive or Negative.

- When ConfigEPos.%X8 (EPosSTW1.%X12) is 0, the positioning motion is triggered by the rising edge of Execute, the cur-
rent state of the command is activated or monitored by the PosZSW1 and PosZSW2 in the Status_table, and the AxisPosOK bit
in the Status_table is 1 if the target position is reached. AxisPosOK bit in Status_table is 1. If an error occurs during operation,
AxisError bit in Status_table is 1. The currently running command can be replaced by a new command by means of the rising
edge of ExecuteMode, but only for the operating modes ModePos 1,2,3.

When ConfigEPos.%X8 (EPosSTW1.%X12) is set to 1, the commands take effect immediately after giving Position, Velocity,
OverV, OverACC, OverDEC on the PLC side without triggering Executemode.
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An example of control timing is shown in the figure.

Raferoncs poinl |
pEAPER I S " e :
~71 | @ | @ |
I R I I [
| I 1
| I |
¢ Nt L
| I
| H."J @ I
I I
Yl e 10000 I
| I
"T
|
1
Y
- —e
> |
A
Enablafxis |_-|.‘__._
A
E sacuta -I -1 LI :‘.-"
ModePossi 2 ModhPoss1 | ModePoss2 »
AusPosOk J »
Absolute positioning mode control timing
Absolute positioning operation mode variable assignment
Symbol Address Value (;,
~
ModePos (Mode) VW7000 2 0
Position (Position) VD7002 25000 3
(%)
Velocity (Speed) VD7006 500 )Z>
Enable V70100 1 ]
CancelTraversing (Task cancel) V7010.1 1 é_
>
Non_Pause V7010.2 1 pe
5
Execute (Mode of activation request) Vv7010.3 0 — 1 (After the rest of the configuration is complete, the rising edge of the trigger) /E\
OverV (Speed ratio) VW8002 100 o
OverAcc VW8004 100
OverDec VW8006 100
ConfigEpos VD8008 16#3 (The initial value must be 3)

Servo parameter setting:

P15.00 Maximum speed

P15.02 Maximum acceleration

P15.04 Maximum deceleration

P15.08 Excessive deviation threshold
P15.10 Position reach threshold

P15.42 EPOS electronic gear ratio numerator
P15.44 EPOS electronic gear ratio denominator
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4 Continuous operation mode (running at specified speed)
Continuous operation mode allows the axis to run at a constant speed in either forward or reverse direction.

Requirements:
+ Operation mode selection ModePos=3
+ Axis enable EnableAxis=1
+ The axis does not have to conduct homing. Or the absolute encoder is not calibrated.
« If the switching mode is greater than 3, the axis must be at standstill.
Steps:
+ Specify the running speed by entering the parameter Velocity.
- Specify the speed, percentage of speed increase/decrease by input parameters OverV, OverAcc, OverDec.
*+ Running conditions CancelTraversing and IntermediateStop must be set to 1, Jog1 and Jog2 must be set to 0.
+ Running direction is determined by Positive and Negative.

+ When ConfigEPos.%X8 (EPosSTW1.%X12) is 0, the positioning movement is triggered by the rising edge of Execute, the
current state of the command is activated or monitored via PosZSW1 and PosZSW?2 in the Status_table, and the axis is stopped
by the aborted task, the AxisPosOK bit of Status_table is 1. If an error occurs during operation, AxisError in Status_table is 1. The
currently running command can be replaced by a new command via the rising edge of Execute, but the new command may be
replaced via the rising edge of Execute. AxisPosOK bit in Status_table is 1. If an error occurs during operation, AxisError bit in
Status_table is 1. Currently running commands can be replaced by new commands via the rising edge of Execute, but only for
operating modes ModePos 1,2,3.

When ConfigEPos.%X8 (EPosSTW1.%X12) is set to 1, it takes effect immediately after giving Velocity, OverV, OverACC,
OverDEC on the PLC side only, without triggering Executemode, and it can be shut down by the direction (Positive and Nega-
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tive). o
3
An example of control timing is shown in Figure N
S)
0
A Z
\ %
>, =
\ / z
(=
>
A &
m
Eablatxim=1 - :-I/
i X
ModaPos a3 :
+ A b A 'y
Execute -I .—I .
PosEive r I I I »
Nogative I_ 1 — >,
Continuous operation mode control timing
Continuous operation mode variable assignment
Symbol Address Value
ModePos (Mode) VW7000 3
Velocity VD7006 5000
Enable Vv7010.0 1



CancelTraversing (Task cancel) V7010.1 1
Non_Pause V7010.2 1
Execute ( Mode of activation request ) V7010.3 1
OverV (Speed ratio) VW8002 100
OverAcc VW8004 100
OverDec VW8006 100
ConfigEpos VD8008 16#3
Positive Vv8000.0 1
Negative Vv8000.1 0

Servo parameter setting:

P15.00 Maximum speed

P15.02 Maximum acceleration

P15.04 Maximum deceleration

P15.08 Excessive deviation threshold
P15.10 Position reach threshold

P15.42 EPOS electronic gear ratio numerator
P15.44 EPOS electronic gear ratio denominator

€ Active Homing
This function allows the axis to perform a homing operation along the forward or reverse direction according to the preset
homing speed and mode, activating the active homing of the drive.

Requirements:
+ Operation mode selection ModePos=4
+ Axis enable EnableAxis=1

+ The homing switch must be connected to an input point of the PLC, and its signal status must be set via the SINA_POS
function block. ConfigEPos.%X6 is sent to the drive with the axis at standstill.

Steps:
+ Running conditions CancelTraversing and IntermediateStop must be set to 1, Jog1 and Jog1 and Jog2 must be set to 0.
- Operation direction is determined by Positive and Negative.

The homing movement is triggered by the rising edge of Execute, which should be held high during the homing. The cur-
rent status of the activation command is monitored by PosZSW1 and PosZSW?2 in Status_table. AxisRef in Status_table is set to
1 after the homing is completed, and AxisError in Status_table is set to 1 when an error occurs during the operation.
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An example of the control timing is shown in figure :

HFE Bl
[ ]
FFEEE

LR p——
BFE & ROl
PESFAL

o .
¥

E

ESdtimk i

Flzasie—t

Lh]

Emscida
SmiHal I
PP drivs I I s
*

Homing timing diagram

Active homing operation mode variable assignment

Symbol Address Value
ModePos (mode) VW7000 4
Enable V7010.0 1
CancelTraversing (Task cancel) V7010.1 1
Non_Pause V7010.2 1
Execute (Mode of activation request) V7010.3 1 .
OverV VW8002 100 Cﬁ
OverAcc VW8004 100 IB
OverDec VW8006 100 3
ConfigEpos VvD8008 ConfigEpos.%X6=Activate hardware limit position 1, ConfigEpos=16#000b %
Positive V8000.0 0 ;'
Negative V8000.1 0 5
Negative Vv8000.1 0 E
I
Servo parameter setting: Py

P15.22 EPOS Homing methods (35 methods)
P15.23 EPOS High homing velocity

P15.25 EPOS Low homing velocity

P15.27 EPOS homing acceleration and deceleration time
P15.31 EPOS homing absolute cffset

P15.33 EPOS reference coordinate value

P15.35 EPOS homing timeout time

P15.42 EPOS electronic gear ratio numerator
P15.44 EPOS electronic gear ratio denominator

Note: Relative Offset and Absolute Offset select one of these to use Relative Offset has a value to perform a relative offset. Absolute
Offset has a value to execute Absolute Offset. The default positive and negative limits are DI1 and DI2 and the default is high.
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@ Direct set homing position
This mode of operation allows the home position to be set for the axis when the axis is in any position.

Requirements:
+ Operation mode selection ModePos=5
+ The axis can be in the enabled state, but must be stationary during the Execute mode step:

- Set the home position of the axis via the rising edge of Execute when the axis is stationary.

Note The home position can be performed using parameter P1533.

Control timing shown as follow:

A
>
A A
e 1 >
Y
AxisRef >
ModoPos=5 | >,
Directly set homing reference
Continuous operation mode variable assignment
Symbol Address Value
ModePos (mode) VW?7000 5
Enable V7010.0 1
CancelTraversing (Task cancel) V7010.1 1
Non_Pause Vv7010.2 1
Execute (Mode of activation request) V7010.3 1
OverV VW8002 100
OverAcc VW8004 100
OverDec VW8006 100
ConfigEpos VD8008 16#3
Positive V8000.0 0
Negative V8000.1 0
Negative Vv8000.1 0

4 Run program segment (not supported yet)
€ Jog at specified speed

Jog mode is realized through the Jog function of the drive.

Requirement:

Operation mode selection ModePos=7
- Axis enabled EnableAxis =1

- Axis at standstill

+ The axis does not have to conduct homing. Or the absolute encoder is not calibrated.
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Steps:

- The jog speed is set in the drive, the OverV parameter of the speed is scaled in percent for the pointing speed setting,
and the OverAcc and OverDec acceleration and deceleration are scaled in percent.

+ The operating conditions CancelTraversing and IntermediateStop are independent of the jog mode of operation and are
set to 1 by default.

Control Timing Example

YA
Velooity -
\ ’ 2
A
EnabloAxis I—}
- A ) ¥ r >
dog2 >
JOG Timing diagram
Assign a value to the JOG Mode variable according to the specified velocity
Symbol Address Value
ModePos (mode) VW7000 7
Enable V7010.0 1
OverV VW8002 100
OverAcc VW8004 100 c;)
OverDec VW8006 100 Ry
ConfigEpos VD8008 1643 8
Jog1 V8000.2(Jog1) 1 ;é:
Jog2 V8000.3(Jog?) 0 ]
z
Servo parameter setting 5
&
P15.14 JOG1 velocity m
P15.16 JOG2 velocity %
P15.18 JOG Max. acceleration
P15.20 JOG Max. deceleration
P15.42 EPOS electronic gear ratio numerator
P15.44 EPOS electronic gear ratio denominator
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5.5 S7-200 SMART Read/Write X5E(F)R non-cyclic parameters

The PLC can read or modify the parameters in the X5E(F)R via the SINAMICS library function block SINA_PARA_S, which is
available in the debugging software.

I 5.5.1 SINA_PARA_S function block description

SIMA_PARA_S
- EM
= Start
- Readwrite
4 Parameter YalueReadl |
o Index YalueRead?
=W alueirite] Format -
=W alueiwrited Errorof
= Device_Murnber Errordp
= Device_Parameter PM_Eror_Codef
Statusz -
Status Bitp
Input/Output parameter:
Input signal Type Description
Start BOOL Start task (0 = no task; 1 = start task) ZI)
ReadWrite BOOL 0 =read, 1 = write Y
=)
Parameter INT Parameter number 8
Index INT Parameter index )Z>
X
ValueWrite1 REAL Parameter value in REAL format ;
ValueWritel DINT Parameter value in DINT format _5_"
DeviceNo WORD Device number (x,-,
m
Pointer to the starting address of "Device_Parameter". "Device_Parameter" refers to the e~
P

parameter of the PROFINET slave, as seen in the following figure.

Byte offset:
Device Par ameter DWORD 0: Axis number, X5ER/FR is fixed to 1.
1: Reserved
2-5: APl number
6-7: Slot number
8-9: Sub-slot number
Output signal Type Description
ValueRead1 REAL Parameter values read from the drive (REAL format) (drive 16-bit parameters)
ValueRead?2 DINT Parameter values read from the drive (DINT format) (drive 32-bit parameters)
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Format of the parameter to be read.
02: Integer 8

03: Integer 16

04: Integer 32

05: Unsigned 8

06: Unsigned 16

07: Unsigned 32

08: Floating Point

10: Octal String (16-bit)

13: Time Difference (32-bit)
471 Byte

42: Word

43: Double Word

44 Errors

Format BYTE

ErrorNo WORD Error number according to PROFIdrive profile

Error ID.
ErrorlD DWOR D The 1st word: Binary code indicates which parameter access fault has occurred.

The 2nd word: Type of fault

Error code according to PROFINET protocol. For more information, see the technical speci-

PN_Error Code DINT
fications for PROFINET IO (version 2.3).

The status of the current operation:

BitO-Bit4: Error code, for more information, see the system-defined error codes for the
Status BYTE instructions RDREC and WRREC.

Bit5: =1, error

Bité: Request in progress

Status table:
Bit0: Ready
Status_bit BYTE Bit1: Busy

Bit2: Completed
Bit3: Error
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I 5.5.2 Project configuration steps

No. Description

1 Configure the telegram according to the 5.2 project configuration.

Then, in the main program, find the SINA_PARA_S block and write the program. Note that the addresses of St_|_add and

St_Q_add must correspond to the |0 addresses in the message:

] e -

= . EFHEE 5=
-2 FRAETEE - . =
| sk Apasefin SINA_PAR:_S
I EM e =T Y
Start_pulse %1000.0
Star_pulse . Fiaad_wiite 001
tart Parameter_Mo W 1010
Fiead Wite Index_Ma W 1012
- wirite_REAL_walue w1020
Read
Wirite_DINT _value vD1024
Parameter_No-Parame™ValueR ~ [ Read REAL_value Dav\ne_.Nn Vw1030
Inder_MoqIndsx  YalusR~FRead DINT_value Device_info VB1040
‘write_REAL_valueqValue™  Format|Farmat_value Read REAL value WDT0E0
“wiite_DINT_valueqValue™  ErmorMof-Emoio Read DINT_value VD084
Device_NoqDevice™  Emarldf-Enoild Foimat_value VB1070
tDevice_infoo Device™ PN_Ern~[PN_Enor_Code Errorto 1080
Status[-Status Errarld 01090
Statuz | Status_bit PM_Error_Code +D1034
Status WB1100
Status_bit VB1102
= pad= it :iﬁ
Always_On SMD.0 WHEER
Device_info WE1040
Device_Mo w1030
Enorld YD1090
Enorlo 1080
Format_value WB1070 < o
Index_No W02
Parameter o V070 W n EIEL (ERFS PoUsymbols YO RS (PROFINET
PM_Emor_Code WD1094
Fiead_DINT_value D1064
Fead_REAL_wvaluz WD1080
Read_Wiite %1000.1
EROFINET Star_pulse V10000
8 I3 Status WB1100
Modbus RTU Master \S/:fatusbﬁ;‘:T i \\jg‘!l“ﬂgi
Modbus RTU Masters fite DINT_value
‘wirite_REAL_walue WD1020

-0 Modbus RTU Slave I+

The symbol table addresses used in the program are defined in the following table:

Variable Address Description (T/')
Start_pulse V1000.0 Activate read/write §
Read_Write V1000.1 Read and write (%)

Parameter No VW1010 Drive parameter number %
Index_No VW1012 Parameter subscript —
Write_REAL _value VD1020 Write data type is REAL (16-bit drive parameter) §t
Write_DINT value VD1024 Write data type is DINT (32-bit drive parameter) é

Device_No VW1030 Device number L-::IT
Device_info VB1040 Axis number ?6
APINumber VD1042 APl number
SlotNumber VW1046 Slot number

SubSlotNumbe VW1048 Sub-slot number
Read_REAL value VD1060 Read data type REAL (16-bit drive parameter)
Read_DINT.value VD1064 Read data type is DINT (32-bit drive parameter)
Format_value VB1070 Format of the read parameters
ErrorNo VW1080 Error number according to PROFIdrive profile
Errorld VD1090 Error ID
PN_Error Code VD1094
Status VB1100
Status_bit VB1102
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No.

Description

Assign the V address area used by the program library:

=] e

MAIN x

Y

T cPU

N CPU...

SR (ASCII =5F a-z+ 09,

i)

smart200

miEcru.. | Moy |

®

L ol ERFETE
----- B FFEThEE
-8 CPUSR20 Always_0n SIMA_PARA_S
o s | | EN
----- ] MAIN [DB1]
----- L SBR_0[SERO) Cia o
f,r.@—m__n INTO) | epzms e =
(Bl I E P —
15-1. SIM
..... EHHDH 5% SIHM.'IIES Parameter (w1 0) ZEEE 1314 '“**E*] 5
% FN WE B E_J Fﬁ ‘-" T 7%%1‘3{ % ’%1
9 wE HeE xE% BHEEA A Fat. 4
B b=} -
2 % FsEE d.
-] #rigth = 5 5
-2 Fihth RLEVORE | ISP ERR T B ”:
[]"E v || ilc
..... ! ]EIE £
=X |5 ]
& E—I| I8 15
e E vt | WFREE R | -
4313 |
|
W BE |
Tl TT = T T
| EE @ X
| Brso )
| |Intel(R) Ethernet Connection 12174 M.TCPIP. 1 ~| 4ET iR 1RHILIERARIE CPU 01 1P SHBAaR R - 45T "
- IRHETHT " $%E0 4 CPU B9 LED $H431AIE . LLBRMEEENEEM
. EI #F cru Rk
. e B 192.168.1.12 (smart200)
| [ AFceu MAC Hut
. [Eoociavosseias PR |
P it
10 . [132.88. 1 .1z iReE |
- TFHER
- [255 .255 .255 . 0
| 2R
i 0.0 .0 .0
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Description

Click the download button:

. x| SBRO | . INT.G
% BfE e
| EEsn
. melm) Ethernet Connection 1217-4M. TCPIF, 1 ~ | IET HRIET IRH LSRRk CPU B IP SiEMhastn - $ET (1
E;térrx'ﬂ' 1#EL{# CPU B LED $RE g, LLEENEELEER
. MAC it
[Eoipciaciosissias  FISHETAT |
P Hiht
I]S2.168.1.12 HiE |
-
. FRUEE
[255 255 255 . o
g iRl
. 0 .0 .0 .0
e
FhaSER (ASCII =T a2z~ 09, -3].2
L —aoo
THhcoru | Emceu.. | wEceu.. | i cru @l
| J wmE | mE |

Note: After SMART200 and X6ER/FR communicate normally, the servo panel should show 43 (with message 111) or
47 (with message 1); if there is a case that SMART200 and X6ER/FR can not be connected normally, users can check

whether the name of the device corresponds to the name of the setting through the following.

View axis numbers, APl numbers, slot numbers, and sub-slot numbers

[= ProFmeT=zs | \
Ei %123 (CPU SR20_plc200smart) picettmat
HCFA X6 FR V5.0V5.00-x6fi( 13216821
HCFA X6 FR V5.0(0)

#8001 (HCFA X6 FR VE .
wn
~

I
N
o
o
[%2]
bR Z
1 1 i HERO001 HOFAXEFRVED |01 %
f 1 ] #ER000T N0 032768 |
3 1 0 HERO00T O 0_30788
E 1 0 W00 02 0377 E
] 1 14848 #0001 SRS 11 - = =4
1 14848 \ HEHO00T AR, PZD-2/2 |1 2 N 128 131 0
1 | 14848 || ser00m AR P20z 12 it 128 131 N4
;
i \ N \ 0
l MRS VB1040 m
i API'VD1042
1 EERESHT ~ERS ’.n‘
1 ~
i VW1046# VW1048 )
7
7
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Description

Read the servo local parameters from the status chart:

Note: servo local all for a single parameter, index need to be 0, Device_No fixed to 1. servo local parameters in the read
parameter number need to be converted to hexadecimal and then add (0x1000) and then read. For example, P15.14, 15
is converted to hex OxOF, 14 is converted to hex OxOE and then 0x1000 is added to Ox1FOE, that is, 0xTFOE is the param-
eter number, which is converted to decimal 7950.

Read P15.14: EPOSJOG speed 1 (32 bits)

Symbol Address Value
Start_pulse V1000.0 1
Read_Write V1000.1 0

Parameter No VW1010 16#1FOE

Index_No VW1012 0

Write_REAL value VvD1020
Write_DINT value VD1024
Device_No VW1030 1
VB1040 (AxisNumber) 1
Device. info VD1042 (APINumber) 14848
VW1046 (SlotNumber) 1
VW1048 (SubSlotNumbe) 2
Read_REAL_value VD1060
Read_DINT value VD1064
Format_value VB1070
ErrorNo VW1080
Errorld VD1090
PN_Error_ Code VD1094
Status VB1100
V1102.0 Ready
Status bit V1102.1 Busy
V1102.2 Done
V1102.3 Error

Y(2)ISX YUM 1IVINS 002-LS -
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No.

Description

Assigns values to the device number, parameter subscript, axis number, APl number, slot number, and subslot number.

RO
Hlways_On WO W
1
} EN Eno —|
o4 Uk index No
MOV
N enof——y
1{n U} Device_No
WOV B
EN eno—y
4 0uT} Deviee_info
TOV_Dw
N enop——y
RECTER I OUThAPINUmber
WOV W
EN eno—
T4 QUT | SlotMumber
MOv_w
N enop——y
2{in 0UT b SubSlotumbs
== T
Always_On MO0 [P
APINumber VD042 AP
Device_info WE1040 1 Device_Faiameter {eigiiifiEH - SRS
Device_No /1030 EERS
Indes_No Vw012 =iizal
Siatilomber V1085 [ o)
SubSlotHumbe V1088 FlERES

Monitoring via status charts

MAIN x
| B
1 | BEREE
Hhnays_On=NH SINA_FARD_S
—
Parameter_Mo | 7= 16H#1FOE
Start_pulse=C1H ‘4 |Index No a55E +
Start 5 wite_FEAL_. &S +0
B wite DINT_.. | B7FS 0
Fiead_Wite=(1FF 7 Devics No | &2 +1
Read '8 | Device_info ERA= 1
3 vp10s2 e 14848
47950 | Parame™ Rezd_~| 010 TR HiE5 =
0 index_~ Read_~ |- 300000 - kil :
00 wite_~ Format~ 4 iy 1048 ixliic =
<1{wite ~ Emariaf-0 HE‘*d—HEAL— AHS o
osvice Evondl o Fiead DINT_.. | %S 300000
o e
15408000410 4Devie™ PN_Ew~| +0 4 Fomal valie | BFFS G
Status|-0 15 | ErarMo BHS +0
Status ~}-4 16 | Enarld F=pass) 40
17 PN_Eno Code | GHE i
18| Status ERA=] 1}
— = 119 | Status_pit KIS 4
Always_On SMO.0 1hEER
TP mimm ke Iviotnan T

Process:

Assign Parameter No to 7950 (16#1F0E).

Set variable "Read_Write" to 0 to read drive parameters.

Set the variable "Start_pulse" to 1 to start the task.

Result

If the parameter data type is REAL, the variable "Read_REAL value" displays the value (drive 16-bit parameter).
If the parameter data type is DINT, the variable "Read_DINT value" displays the value (drive 32-bit parameter).
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Description

Write servo local parameter by status chart:

Note: servo local all for a single parameter, index need to be 0, Device_No fixed to 1. servo local parameters in the read
parameter number need to be converted to hexadecimal serial number and then add (0x1000) and then read. For
example, P15.14, 15 is converted to hex 0xOF, 14 is converted to hex OxOE and then 0x1000 is added to Ox1FOE, that is,
O0x1FOE is the parameter number, which is converted to decimal 7950.

Write P15.14: EPOSJOG speed 1 (32 bits)

Symbol Address Value
Start_pulse V1000.0 1
Read_Write V1000.1 1
Parameter_No VW1010 16#1F0E
Index_No VW1012 0
Write_REAL _value VD1020
Write_DINT_value VD1024 5000000
Device_No VW1030 1
VB1040 (AxisNumber) 1
VD1042 (APINumber) 14848
Device_info
VW1046 (SlotNumber) 1
VW1048 (SubSlotNumbe) 2
Read_REAL_value VD1060
Read_DINT. value VD1064
Format_value VB1070
ErrorNo VW1080
Errorld VD1090
PN_Error_ Code VD1094 .
wn
Status VB1100 T‘
N
V1102.0 Ready N
V1102.1 Busy P
Status_bit 2
V11022 Done >
V1102.3 Error 3
z
+
MAIN >
_ | Bpan - z . é
1 | BFRETE — = ki i m
Always_On=0M SINA_PARA_S Start_puise fiz 2H1 )
EN Read ‘Wiite iz 2#1 :-I/
Parameter Mo | 73] 1641FOE )
Star_pulse=0H Index_Mo E=ras=) +0
Start iite_REAL_.. | BHE 0
Read_twrite=C11 - h\[;“f:\:iil:lf :gg —jDDDDD
=3 Device o | ToRF S [
7950 Parame™ Read_~| 0.0 b1z HES 148
+0{indes~ Fiead_~} 500000 V1046 AES ‘i
0.0%wribe_~ Format™ | 4 w1049 HES 2
500000 | wite_~ Enoitio] 0 Fiead REAL .. | HFS +0
1| Devics™  Enord|-0 Aead DINT_.. | HHES 500000
1RHOANNN470- 8D evic™ PN_Er~| + Fomat_valus | S 4
Status|- (1 EnoMo Erai=s +0
Status -4 Enorld HHEE +0
PH_Eror_Code | HHS +0
Statuz FHE 1}
win ﬂ“ ‘i‘ ﬁ Status_bit THE 4
Always_On SMO.0 JREEER
Device_info WE1040
Device_Mo Ww1030
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No.

Description

Process:

Assign Parameter No to 7950 (16#1F0E).

Set the variable "Read_Write" to 1 to modify the drive parameters.

Drive parameters are 16-bit parameters written with variable "Write_REAL _value".

Write the drive parameters as 16-bit parameters with the variable "Write_DINT value".

Set the variable "Start_pulse" to 1 to start the task.

If the variable "Format_value" displays the following data when reading parameters: 16#02, 16#05, 16#41, 16#42, 16#03,
16#06, 16#0A, or 16#08, modify the variable "Write_REAL value". REAL value". If the variable "Format_value" displays the
following data in step 2: 16#43, 16#04, 16#07, or 16#0D, modify the parameter in the variable "Write_DINT value".
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apter 6 Parameters description

6.2 Parameter description.

General Parameters List..........

P00 Basic setting

P01 Gain tuning

P02 Vibration suppression

P03 Speed & torque control

P04 Digital Inputs and outputs

P05 Analog input and output

P06 Expansion parameters

P07 Auxiliary function

P08 Internal position instruction

P09 Communication setting

P14 PN communications parameter

P15 EPOS parameters.

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 General Parameters List

Related modes: P: Position mode; S: Speed mode; T: Torque mode.

The " @ "in the list indicates that it is used in this mode, and "-" indicates that it is not used in this mode.

Relevant mode

Group No. Name

P S T

00 |Motor rotation positive direction definition ® ® ([ ]
01  |Control mode selection (] (] ([ ]
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 ® - -
P00 Basic setting| 18 |Pulse output function selection (] - -
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 [ ] [ ] [ J
26 |Step value setting [ ] - -
27  |High-speed pulse train pattern (] - -
00 |Position loop gain 1 ([ ] - -
01 |Speed loop gain 1 [ [ -
02 |Speed loop integral time 1 o ® -
03 |Speed detection filtering 1 (] (] [ ]
04  |Torque instruction filtering 1 L L [ ]
05 |Position loop gain 2 (] - -
06 |Speed loop gain 2 [ ] [ ] -
07 |Speed loop integral time 2 [ [ -
08 |Speed detection filtering 2 (] o ([
09 |Torque instruction filtering 2 (] (] [ ]
10  |Speed regulator PDFF coefficient ® (] -
11 |Speed feed-forward control selection [ ] - -
P01 Gain tuning | 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 |Dl 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 (] (] -
22 | Position gain switching time ® ® -
23 | Speed control switching mode - (] -
24 | Speed control switching delay - ® -
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Relevant mode

Group No. Name
P S T
25 |Speed control switching class - (] -
26 |Speed control switching hysteresis - [ ] -
27 |Torque control switching mode - - [ ]
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 (] (] [ ]
40 |Model vibration suppression effect - - -
41 |Model tracking option (] - -
P01 Gain tuning | 42 |Model tracking gain (] - -
43 |Model tracking compensation factor [ ] - -
44 |Model tracking speed compensation gain (] - -
45 |Model tracking torque compensation gain 1 ([ ] - -
46 |Model tracking torque compensation gain 2 (] - -
47 |Model tracking gain 2 ® - -
48  |Model tracking compensation coefficient 2 [ ] - -
49 |Model anti-resonance frequency (] - -
50 |Model residual vibration frequency (] - -
51 |Vibration suppression frequency point [ - -
52 |Vibration suppression compensation coefficient ® - -
53  |Model delay bandwidth parameter (] - -
54 |Model delay compensation parameter (] - -
00 |Position instruction smoothing filter (] - -
01 |Position instruction FIR filter (] - -
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 [ [ J [
07 |The second notch filter frequency (manual) ® ® [ ]
08 |The second notch filter width (] (] [ ]
09 |The second notch filter depth (] ® ([ ]
P02 Vibration 10 | The third notch filter frequency [ ) [ ) °
suppression 11 |The third notch filter width (] (] (]
12 |The third notch filter depth (] ® [ ]
13 |The fourth notch filter width (] (] [ ]
14 |The fourth notch filter width ® ® [ ]
15 |The fourth notch filter depth [ ] [ [
19 |Position instruction FIR filter 2 (] - -
20 |The first vibration damping frequency (] (] -
21 |The first vibration damping filtering setting (] (] -
22 |The second vibration damping frequency [ ] [ ] -
23 |The second vibration damping filtering setting (] (] -
31 |Resonance point 1 frequency ® ® ([ ]
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Relevant mode

Group No. Name
P S T
32 |Resonance point 1 bandwidth { (] [ ]
33 |Resonance point T amplitude [ ] [ ] [
P02 Vibration -

. 34 |Resonance point 2 frequency [ [ [}
AR 35 |Resonance point 2 bandwidth ® [ ] [ ]
36 |Resonance point 2 amplitude [ ] [ [
00 |Speed instruction source - ® -
03 |Speed instruction setting value - [ ] -
04 |JOG speed setting - (] -
08 |Torque limit source [ ] [ ] -
09 |Internal forward torque limit [ ] [ -
10 |Internal reverse torque limit o (] -
11 |External forward torque limit (] (] -
12 |External reverse torque limit (] o -
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 - - [ J
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 (] (] [ ]

P03 Speed & — — —
torque control 30 |Hard |Ilj’1lt torq‘ue limit detection Ttlme (] ® ®
parameters 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 - ® -
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 - o -
37 |Segment 2 speed - [ ] -
38 |Segment 3 speed - (] -
39 |Segment 4 speed - ® -
40 |Segment 5 speed - (] -
41 |Segment 6 speed - (] -
42 |Segment 7 speed - [ ] -
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 - ® -
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Group No.

Relevant mode

P04 Digital input
and output

Name

P S T
00 |Normal DI filter selection { [ J [ ]
01 |DI1 terminal function selection ® [ ] [ ]
02 |DI2 terminal function selection (] [ [ ]
03 |DI3 terminal function selection ® [ [ J
04  |Dl4 terminal function selection (] [ [ ]
05 |DI5 terminal function selection (] [ ] [ ]
06 |DI6 terminal function selection (] [ ] [ ]
07 |DI7 terminal function selection (] [ [ ]
08 |DI8 terminal function selection ® ® [}
09 |DI9 terminal function selection (] [ ] [ ]
11 |DI1 terminal logic selection o (] ([ ]
12 |DI2 terminal logic selection (] ® ([ ]
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 |DO8 terminal function selection (] [ [ ]
29 |DO9 terminal function selection ([ ] [ ] [ J
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 [ ] [ ] [
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 ® ® ([ ]
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Relevant mode

Group No. Name

P S T

52 |Speed setting for holding brake to take action in motion { (] [ ]

53 |Waiting time for holding brake to take action in motion [ ] [ ] [

54 | DB status after stop [ [ [

P04 Digital input :

and output 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 ® ® ([ ]

02 |AIT maximum input [ [ [}

03 |Setting value corresponding to the AlT maximum input o (] ([ ]

04 |Al1 zero-point fine tuning ® L [ ]

05 |Al1 dead band setting (] (] [ ]

06 |AlT input filtering time ([ ] [ ] [

07 |AI2 minimum input [ [ [}

08 |Setting value corresponding to the A2 minimum input [ ] [ ] [ ]

09 |AI2 maximum input [ [ [}

10 |Setting value corresponding to the Al2 maximum input ® (] ([ ]

11 |AI2 zero-point fine tuning ([ ] [ ] [ J

P05 Analog input :

and out put 12 |AI2 dead band setting (] (] [ ]
13 |AI2 input filtering time ® ® [ ]

14 |Al setting 100% speed (] (] [ ]

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 ([ ] [ ] [ J

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 (] - -

10 |Potential energy load torque compensation [ ] [ ] -

11 |P06.10 and friction compensation storage options [ [ -

P06 Expansion - — :

parameters 12 |Forward rotation frictional 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 (] (] °

19 |Parameter identification rate (] (] -

20 |Parameter identification acceleration time ® ® -
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Relevant mode

Group No. Name
P S T
21 |Parameter identification deceleration time { (] -
22 |Parameter identification mode selection [ ] (] -
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 selection [ ] [ ] [
30 |Input power phase loss protection [ ] [ ] [
31 |Output power phase loss protection o (] ([ ]
32 |Stop by emergency stop torque ([ ] [ ] [
33 |Tripping protection function ([ ] [ ] [ J
34 |Overload warning value [ ] [ ] [
35 |Motor overload protection coefficient [ [ [

P06 Expansion : -

parameters 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 (] (] [ ]
41 |Input pulse filtering setting [ ] - -
42 |Input pulse inhibition setting (] - -
43 |Deviation clearing input setting ® - -
44 |High-speed Dl filtering setting ® L [ ]
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 [ [ [
50 |Emergency stop (quick stop) stopping method ® ® ®
51  |Stopping method of halt [ ] [ ] [
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 ® L ([ ]
05 |Panel monitoring parameter setting 5 [ ] [ ] [
P07 Auxiliary 08 Function selection 1 (] [ ] ([ ]
function parame- 09 |Function selection 2 [ ] [ [
s 10 |User password [ ] ([ ] [
11 |Instant memory storage during power outage ([ ] [ ] [
12 |User password screen-lock time ® ® ([ ]
14 |Fast deceleration time ( [ ] [ ]
16 |Function selection 3 (] [ o
17 |Resolution [ ] - -
19 |Function selection 5 (] [ [ ]
20  |Function selection 6 ® [ ] [
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Relevant mode
S

Group No. Name

21 |Function selection 7

P07 Auxiliary 22 |Function selection 8

function parame-| 23 |Fault reset timing
ters 24 |Positive soft limit (32-bit)
26 |Negative soft limit (32-bit)

[ BN BN BN BN J
® e o o o

00 |Dealing of residual segments after pausing and restarting

01 |Position instruction type

02  |Waiting time unit

03 |The 1st segment displacement (32-bit)

05 |The 1st segment maximum speed (32-bit)

07 |The 1st segment acceleration ratio

08 |The 1st segment deceleration ratio

09 |The 2nd segment displacement (32-bit)

11 |The 2nd segment maximum speed (32-bit)

13 |The 2nd segment acceleration ratio

14 |The 2nd segment deceleration ratio

15 | The 3rd segment displacement (32-bit)

17 |The 3rd segment maximum speed (32-bit)

19 |The 3rd segment acceleration ratio

20  |The 3rd segment deceleration ratio

21 |The 4th segment displacement (32-bit)

23 |The 4th segment maximum speed (32-bit)

25 |The 4th segment acceleration ratio

26 |The 4th segment deceleration ratio

27 |The 5th segment displacement (32-bit)

P08 Internal posi-| 29 |The 5th segment maximum speed (32-bit)

tion instruction 31 |The 5th segment acceleration ratio

32 |The 5th segment deceleration ratio

33 |The 6th segment displacement (32-bit)

35 |The 6th segment maximum speed (32-bit)

37 |The 6th segment acceleration ratio

38 |The 6th segment deceleration ratio

39 |The 7th segment displacement (32-bit)

41 |The 7th segment maximum speed (32-bit)

43 |The 7th segment acceleration ratio
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44 |The 7th segment deceleration ratio

45 |The 8th segment displacement (32-bit)

47 | The 8th segment maximum speed (32-bit)

49 | The 8th segment acceleration ratio

50 |The 8th segment deceleration ratio

51  |The 9th segment displacement (32-bit)

53 |The 9th segment maximum speed (32-bit)

55 |The 9th segment acceleration ratio

56 |The 9th segment deceleration ratio

57 |The 10th segment displacement (32-bit)

59 |The 10th segment maximum speed (32-bit)

[ BN BN BN BN BN BN N BN BN BN NN BN NN BN NN BN NN BN BN BN NN BN AN BN BN BN BN BN BN BN NN BN BN NN BN NN BN NN BN BN BN BN BN BN BN BN Nl
I
]

61 |The 10th segment acceleration ratio
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Relevant mode
S T

Group No. Name

62 |The 10th segment deceleration ratio

63 |The 11th segment displacement (32-bit)

65 |The 11th segment maximum speed (32-bit)

67 |The 11th segment acceleration ratio

68 |The 11th segment deceleration ratio

69 |The 12th segment displacement (32-bit)

71 |The 12th segment maximum speed (32-bit)

73 |The 12th segment acceleration ratio

74 |The 12th segment deceleration ratio
75 |The 13th segment displacement (32-bit)
77 |The 13th segment maximum speed (32-bit)

79  |The 13th segment acceleration ratio

P08 Internal posi- - -
80 |The 13th segment deceleration ratio

81 |The 14th segment displacement (32-bit)

tion instruction

83 |The 14th segment maximum speed (32-bit)

85 |The 14th segment acceleration ratio

86 |The 14th segment deceleration ratio

87 |The 15th segment displacement (32-bit)

89 |The 15th segment maximum speed (32-bit)

91 |The 15th segment acceleration ratio

92 |The 15th segment deceleration ratio
93 |The 16th segment displacement (32-bit)
95 |The 16th segment maximum speed (32-bit)

97 |The 16th segment acceleration ratio

98 |The 16th segment deceleration ratio

00 |Servo axis address number
01 [Modbus baud rate
02 |Modbus data format

03 |Communication timeout

04 |Communication response delay

05 |Communication DI enabling setting 1

06 |Communication DI enabling setting 2

P09 commun 07 |Communication DI enabling setting 3

ication setting 08 |Communication DI enabling setting 4

09 |Communication DO enabling setting 1
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10 |Communication DO enabling setting 2

11 |Communication instruction holding time

12 |Select to enable AO function or CAN communication

13 |CAN communication Configuration1

14 |CAN communication Configuration2

15 |CAN communication Configuration3

00 |MAC1T
01 |MAC2
P14 PN communi-
i i 02 |MAC3
cation configura- 03

tion
04 |Device name 1st and 2nd characters

[ BN BN BN BN BN BN N BN BN BN NN BN NN BN NN BN NN BN BN BN NN BN AN BN BN BN BN BN BN BN NN BN BN NN BN NN BN NN BN BN BN BN BN BN BN BN Nl
I
]

05 |Device name 3rd and 4th characters
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Relevant mode
S

Group No. Name

06 |Device name 5th and 6th characters

07 |Device name 7th and 8th characters
08 |Device IPA

09 |Device IPB

10 | Device Network Mask A

11 |Device Network Mask B

12 |Network Manager A (Gateway)

13 |Network Manager B (Gateway)
14 | Data Write Switch

15 |922 telegram Monitoring

16  |Additional Message Monitoring

17 1925 Heartbeat Alarm Threshold

22 |979_0 Sensor header (32 bits)

24 19791 Sensor Type (32 bits)

26 |979_2 sensor resolution (32 bits)

28 979 3 Sensor G1_XIST1 Factor (32 bits)
30 |979_4 Sensor G1_XIST2 Factor (32 bits)
32 |979_5 Sensor Multiturn (32 bits)

34 |Synchronization Period

P14 PN communi-

cation configura-

tion

[ BN BN B BN BN BN NN BN NN BN NN BN BN BN BN BN BN BN J
® ® & 6 6 6 6 06 6 06 0 0 O O O 0 O 0 o

37 |Immediate update switch

[ BN BN BN BN BN BN BN NN B BN NN BN NN BN NN NN NN BN BN NN BN NN J i)

40 |Disengage To control servo local acceleration time (32 bits) [ ] [
42 |Disengage To control servo local deceleration time (32 bits) (] [ ]
44 |Deceleration time unit in speed mode: 0-1000 ms (32 bits) ® ®
46 |bit10 Hysteresis judgment value(unit:rpm) - (] -
47 |Speed error range(unit:rpm) - ° -
48  |Speed error range time (unit:ms) - (] -
49 |ARM and 200p dropout detection function control switch [ [ [
50 |Synchronization cycle is current loop multiple detection switch ([ ] [ ] [ ]
00 |EPOS Maximum Velocity (32-bit) o | | - -
02 |EPOS Maximum Acceleration (32-bit) (] - - %
04 |EPOS Max Deceleration(32bit) ® - - 3
06 |EPOS Maximum Ramp Speed (32 bits) ° - - 3
08 |EPOS Position Deviation Excess Threshold (32 bits) (] - - %
10 |EPOS Position Reach Threshold (32 bits) () - - 8
14 |EPOS JOG Speed 1 (32 bits) ° ° - E{
16 |EPOS JOG speed 2 (32 bits) o | o | - S
18  |EPOS JOG Maximum Acceleration (32 bits) (] (] -
P15 EPOS param- - - -

eters 20 |EPOS JOG Maximum Deceleration (32 bits) (] () -
22 |EPOS Homing method (] - -
23 |EPOS High homing Speed(32 bits) ® - -
25 |EPOS Low homing Speed(32bit) () - -
27 |EPOS Homing Acceleration and Deceleration Time (32 bits) ® - -
31 |EPOS Homing Absolute Offset (32 bits) () - -
33 |EPOS reference coordinate value (32 bits) ° - -
35 |EPOS Homing Timeout (32 bits) (] - -
37 |EPOS Soft Limit Effective Mode [ ] [ [ ]
38 |EPOS Soft Limit Positive Limit Value (32 bits) ® (] ([ ]
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Relevant mode

Group No. Name
S T
40 |EPOS soft limit negative limit value (32 bits) (] °
42 |EPOS electronic gear ratio numerator (32 bits) (] (]
44 |EPOS electronic gear ratio denominator (32 bits) (] [ ]
46 |111 message user-defined PZD12 receive word [ ] [ ]

P15 EPOS param- : :

47 |11 telegram user-defined PZD12 transmit word (] [ ]
sters 48 |Modulo axis pulse limit (32 bits) ® ®
52 |Epos modulo axis on switch [ ] [
53 |Uncycled data save switch (] [ ]
54 |EPOS moving signal output threshold [ ] [
P18 Motor 00 |Motor model code (32 bits) ° °
00 |Key JOG trial (] [ ]
01 |Fault reset [ ] [ ]
03 |Parameter identification function [ [ ]
P20 panel and 05 |Analog input automatic offset adjustment [ ] [
communication 06 |System initialization function (] [ ]
control 08 |Communication operation instruction input [ ] [ ]
09 |Communication operation status output ([ ] [ ]
11 |Communication Select Multi-Segment Command Sequence Code [ ] -

12 |Homing start by communication

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

12 |Speed value relative to input instruction

13 |Position deviation counter (32-bit)

15 |Input pulse counter (32-bit)

P21 state parame-| 17 |Feedback pulse counter (32-bit)

ters 19  |Position deviation counter instruction unit (32-bit)

21 |Digital input signal monitoring
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23 | Digital output signal monitoring

24 |Encoder status

25  |Total power-on time (32-bit)

27 Al voltage after adjustment

28 |Al2 voltage after adjustment

29  |Al1 voltage before adjustment

30 |AI2 voltage before adjustment

31 |Module temperature

32 |Number of turns of absolute encoder (32-bit)

34 |Single turn position of absolute encoder (32-bit)

36 |Version code 1

[ BN BN B BN BN BN NN NN NN BN NN NN NN BN BN BN BN BN BN BN NN BN BN BN BN BN BN BN NN BN BN NN BN NN BN BN BN BN BN BN BN NN BN BN BN BN N

37 |Version code 2
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Group No.

Relevant mode

P21 state parame-
ters

Name

P S T
38 |Version code 3 [ ] [ J [ ]
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 [ [ ] [
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) ® ® ([ ]
61 |Analog-Digital Absolute Position Counter (32-bit) (] ® [ ]
63 |Servo stack version number [ [ [ ]
64 |Profinet servo exclusive version number [ [ [
65  |Current network status display (] (] [ ]
66 |MAC1T [ ] [ ] [ J
67 |MAC2 [ [ [ J
68 |MAC3 (] ° (]
69 |MAC4 [ [ [ J
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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
0~8 8 - Restart P ‘ S ‘ T

P00.01 Control mode selection

Set the desired control mode

0: Position mode

1: Speed mode

2: Torque mode

3: Position mode / speed mixed mode
4: Position/Torque mixed mode

5: Speed mode / Torque mixed mode
6: Full closed-loop mode (reserved)
7: CANOpen mode

8: Profinet 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 O or 1, the control mode changes to mode 2.

When CANOpen communication control or EtherCAT communication control is used, mode 7 is configured.

Configure to mode 8 when using Profinet communication control.

Real-time auto-tuning Range Default Unit Effective Relevant mode

P00.02

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

P00.03 Rigidity grade setting

0 ~ 31 12 - Immediate Pls |

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

222

L]
o
Q
=
Q
3
0]
(=g
(]
=
(7]
Q.
]
[%2]
(2]
=.

el
=
o
S



confirm that the parameter has taken effect before proceeding to the next step.

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
-~ Pulse number per turn of Range Default Unit Effective Relevant mode
" | motor rotation (32-bit)) | 16 ~ 2147483646 2500 1PPR Restart Pl ]

Set the number of OUTA or OUTB pulses output per turn of the motor rotation.

16PPR ~ 65535PPR (calculate the number of lines according to the incremental photoelectric encoder)

. 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 Pl ]

0: High level at the arrival of Z-phase pulse

1: Low level at the arrival of Z-phase pulse

2: High-precision Z-phase pulse, high level at the arrival of Z-phase pulse

3: High-precision Z-phase pulse, low 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 1P Immediate Pls |

Set the threshold for detecting over large position deviation (Err.043 error) in units of the encoder minimum resolution.

1P ~ 2147483646P

Range Default Unit Effective Relevant mode
P00.21 | Braking resistor setting
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 p ‘ S ‘ T

Set the power of the energy consumption braking resistor.
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TW ~ 65535W

Range Default Unit Effective Relevant mode

P00.23 External resistor value

1 ~ 1000 100 10 Immediate p \ s \ T

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 to 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: Phase-A (pulse) +Phase-B(sign) orthogonal pulse, 4 multiplication, positive logic
3: Phase-A +Phase-B orthogonal pulse, 4 multiplication, negative logic

4: CW+CCW, positive logic

5: CW+CCW, negative logic

I P01 Gain tuning

Range Default Unit Effective Relevant mode

P01.00 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.

Range Default Unit Effective Relevant mode

P01.01 Speed loop gain 1

10 ~ 20000 200 0.1HZ Immediate p \ s \

Set the position loop gain to determine the position loop response level.
1.0Hz ~ 2000.0Hz.

The higher the gain, the faster the position loop response. However, too large a setting may cause vibration.

224

L]
o
Q
=
Q
3
0]
(=g
(]
=
(7]
Q.
]
[%2]
(2]
=.

el
=
o
S



Range Default Unit Effective Relevant mode
15 ~ 51200 3000 0.01ms Immediate Pl s |

P01.02 |Speed loop integral time 1

Set the integration time of the speed loop controller.
0.15ms to 512.00ms.

When the integration time is equal to 512.00, the integration is invalid.

Range Default Unit Effective Relevant mode
0~ 15 0 - Immediate Pls |

P01.03 |Speed detection filtering 1

Set the filter level for speed detection.
0~15

The larger the value, the better the vibration suppression effect. However, the response bandwidth may be reduced.

Torque instruction filtering Range Default Unit Effective Relevant mode
1 0 ~ 10000 100 001ms immediate Pls |

P01.04

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
10 ~ 20000 400 0.1/s Immediate Pl ]

P01.05 Position loop gain 2

1.0/s ~ 2000.0/s, the second set of parameters acts as above.

Range Default Unit Effective Relevant mode
10 ~ 20000 200 0.1HZ Immediate Pl s |

P01.06 Speed loop gain 2

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 001ms Immediate Pl s |
0.156ms ~ 512.00ms, the second set of parameters acts as above. D
2
Range Default Unit Effective Relevant mode g
P01.08 |Speed detection filtering 2 @
0~15 0 -- Immediate P ‘ S ‘ T =3
o
(7]
Set the filter level for speed detection. Y
[%2}
0~ 15 3.
!
The larger the value, the better the vibration suppression effect, however, the response bandwidth will be reduced. g'
501,09 Torque instruction filtering Range Default Unit Effective 45 GV WeE
' 2 0 ~ 10000 100 0.01ms Immediate Pls |

0.00ms ~ 100.00ms, the second set of parameters acts as above.

Speed regulator PDFF Range Default Unit Effective Relevant mode
coefficient 0 ~ 1000 1000 0.1% Immediate Pl s |

P01.10

Set the PDFF coefficient of the speed regulator, 0 to 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 P!
regulator).

225



PO1.11 Speed feedforward control Range Default Unit Effective Relevant mode
' options 0~ 1 0 - Restart Pl
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 ]

Set the speed feedforward gain for position control. Position deviation at a certain speed can be reduced.

0.0% to 100.0

e Speed feedforward filter- Range Default Unit Effective Relevant mode
' ing time 0 ~ 6400 50 0.01ms Immediate P |
Set the speed feedforward filter time constant for position control.
0.00ms ~ 64.00ms
S Torque feedforward control Range Default Unit Effective Relevant mode
' 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 feedforward 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.

0.0% to 100.0% °
N
S6F LG Torque feedforward filter- Range Default Unit Effective Relevant mode g
' ing time 0 ~ 6400 0 0.01ms Immediate Pl s | o
o
=
Set the time constant of the torque feedforward filter for position or speed control. 3
o
0.00ms to 64.00ms 8
~
P01.17 DI function GAIN—SWITCH Range Default Unit Effective Relevant mode o
. 5
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
PO1.18 Position control switching Range Default Unit Effective Relevant mode
' mode 0 ~ 10 0 - Immediate Pl 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_SEL) 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), return to the st gain in the specified delay
time. Unit: Trpm.

6: Position deviation is large, position deviation over the level (P01.20) + hysteresis (P01.21) switch to the 2nd gain, when
the position deviation is lower than the level (P01.20) - hysteresis (P01.21), return to the st gain in the specified delay time.
Unit: 1 encoder resolution.

7: There is a position instruction, position instruction is not 0 when switching to the second gain, when the position in-
struction continues to be 0, return to the 1st gain in the specified delay time.

8: When the positioning is not completed, switch from the 1st gain to the 2nd gain; when the positioning is completed,
return to the 1st gain in the specified delay time.

9: The actual speed is large, speed feedback over the level (P01.20) + hysteresis (P01.21) switch to the 2nd gain, when the
speed feedback is lower than the level (P01.20) - hysteresis (P01.21), return to the 1st gain in the specified delay time.

10: With position instruction plus actual speed, switch to 2nd gain when position instruction is not O, 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).

P01.19 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 during position control.
0 ~ 100.0ms

o Position control switching Range Default Unit Effective Relevant mode
' class 0 ~ 20000 50 - Immediate Pl s |

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)
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1: The second gain fixed (P01.05 to 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 Tst 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) switching 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 over rank (P01.25) + hysteresis (P01.26) switches to 2nd gain, when speed
instruction is lower than rank (P01.25) - hysteresis (P01.26) returns to 1st gain within the specified delay time. Unit: Trpm.

G 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.

Speed control switching
P01.26 .
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

P01.25 as the upper limit.

Torque control switching
P01.27
mode

Range

Default

Unit

Effective

Relevant mode

0~3

0

Immediate

I

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 over level (P01.29) + hysteresis (P01.30) switches to the 2nd gain, and when
the torque instruction is lower than level (P01.29) - hysteresis (P01.30) it returns to the 1st gain within the specified delay time,

Unit: 0.1%.
- 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
S0 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.
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0 to 20000 (Unit: according to the gain switching mode description), note that this parameter takes the value set in P01.30
as the lower limit.

— Torque control switching Range Default Unit Effective Relevant mode
: hysteresis 0 ~ 20000 0 - Immediate IR

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 Pls |
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
P01.33 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
P01.40 Modeling the effectiveness Range Default Unit Effective Relevant mode
’ of vibration control 0~ 0 - Immediate ‘ ‘
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
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2: Enabled, model 1, valid external feedforward
3: Enabled, model 2, no external feedforward

4: Enabled, model 2, valid external feedforward

5: Reserved
Range Default Unit Effective Relevant mode
P01.42 Model tracking gain
10 ~ 20000 500 0.1/ Immediate Pl ]
1.0 ~ 2000.0/S
PO1.43 Model tracking compensa- Range Default Unit Effective Relevant mode
' tion factor 500 ~ 2000 1000 0.1% Immediate Pl |
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50.0 ~ 200.0%

PO14A Model tracking speed Range Default Unit Effective Relevant mode
: compensation gain 0 ~ 2000 1000 0.1% Immediate Pl
0.0 ~ 200.0%

S Model tracking torque Range Default Unit Effective Relevant mode
; compensation gain 1 0 ~ 10000 1000 0.1% Immediate p ‘ ‘

0.0 ~ 1000.0%

Model tracking torque Range Default Unit Effective Relevant mode

PO1.46 T
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 The second Model tracking Range Default Unit Effective Relevant mode
" | compensation coefficient | 500 ~ 2000 1000 0.1% Immediate Pl |
50.0 ~ 200.0%
S/ Model anti-resonance Range Default Unit Effective Relevant mode
' frequency 10 ~ 2000 500 0.1HZ Immediate Pl ]
1.0 ~ 200.0HZ
P01.50 Model residual vibration Range Default Unit Effective Relevant mode
' frequency 10 ~ 2000 700 0.1HZ Immediate Pl |
1.0 ~ 200.0HZ
PO1.5T Vibration suppression Range Default Unit Effective Relevant mode
' frequency point 10 ~ 2000 800 0.1HZ Immediate Pl .
o
Q
1.0 ~ 200.0HZ g
I
PO1.52 Vibration suppression Range Default Unit Effective Relevant mode T
. -~
compensation coefficient 10 ~ 1000 100 1% Immediate p ‘ ‘ 3
®
10% ~ 1000% 8
=
PO1.53 Model delay bandwidth Range Default Unit Effective Relevant mode g'
. =
parameter 0 ~ 30000 4500 0.1HZ Immediate Pl ]
0 ~ 3000.0HZ
G 5 Model delay compensation Range Default Unit Effective Relevant mode
' parameter 500 ~ 1500 800 - Immediate P ‘ ‘
500 ~ 1500
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I P02 Vibration suppression

Position instruction Range Default Unit Effective Relevant mode
smoothing filter 0 ~ 65535 0 0.1ms Immediate Pl |

P02.00

Set the position command first-order low-pass filter time constant when in position control mode.

0.0ms ~ 6553.5ms

Position instruction FIR Range Default Unit Effective Relevant mode
filter 0 ~ 1280 0 0.1ms Immediate P ‘ ‘

P02.01

Set the position command FIR filter time constant when in position control mode.

0.0ms ~ 128.0ms

Range Default Unit Effective Relevant mode
0~ 4 0 - Immediate pls |

P02.02 Adaptive filter mode

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 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 Pls |
0:1
0: High rigidity load
1: Low rigidity load
SR The first notch filter fre- Range Default Unit Effective Relevant mode .
: quency (manual) 50 ~ 5000 5000 1Hz Immediate p ‘ S ‘ T >
2
Q
Set the center frequency of the 1st notch filter. (BD
(=g
o
50 ~ 5000Hz. This filter is not effective at 5000Hz. a
Q
Range Default Unit Effective Relevant mode 2
P02.05 | The first notch filter width Q
0~ 12 2 - Immediate Pls | =
[=4
o
Set the frequency width of the 1st notch filter. S
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

The second notch filter Range Default Unit Effective Relevant mode

frequency (manual) 50 ~ 5000 5000 THz Immediate Pls |

P02.07

Set the center frequency of the 2nd notch filter.

231



50 ~ 5000Hz. This filter is not effective at 5000Hz.

P02.08 The second notch filter Range Default Unit Effective Relevant mode
' width 0~ 12 2 - Immediate pls |
Set the frequency width of the 2nd notch filter.
0~12
BO2109 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
T The third notch filter Range Default Unit Effective Relevant mode
' frequency 50 ~ 5000 5000 1Hz Immediate P ‘ S ‘ T
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
P02.13 The fourth notch filter Range Default Unit Effective Relevant mode
' frequency 50 ~ 5000 5000 THz 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.
S The fourth notch filter Range Default Unit Effective Relevant mode
' width 0-~ 12 2 - Immediate Pls |
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 Ppls |
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Set the depth corresponding to center frequency of the 4th notch filter (i.e., the second adaptive filter).
0~ 99

Range Default Unit Effective Relevant mode

0 ~ 1280 0 0.1ms

Position instruction FIR
filter 2

P02.19

Immediate P ‘ ‘

Set the position instruction FIR filter time constant when in position control mode.

0.0ms ~ 128.0ms
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e The first vibration damping Range Default lie St Releraniiede
' 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
TR The first vibration damping Range Default Unit Effective Relevant mode
; 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
P02.22 The second vibration Range Default Unit Effective Relevant mode
' damping frequency 0 ~ 1000 0 0.1Hz Immediate Pl s |
Set the frequency value of the low-frequency resonance frequency point 2.
10.0HZ ~ 100.0HZ
e The second vibration Range Default Unit Effective Relevant mode
' 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
SR Resonance point 1 fre- Range Default Unit Effective Relevant mode
' quency 0 ~ 5000 5000 Hz Display only Pls |
Resonance frequency detected by the 1st adaptive filter
SRR Resonance point 1 band- Range Default Unit Effective Relevant mode
' width 0~20 2 - Display only P ‘ S ‘ T
Frequency width detected by the 1st adaptive filte
SR Resonance point 1 ampli- Range Default Unit Effective Relevant mode
' tude 0 ~ 1000 0 - Display only Pls |
Amplitude of the resonant frequency detected by the 1st adaptive filter
o Resonance point 2 fre- Range Default Unit Effective Relevant mode
' quency 0 ~ 5000 5000 THz Display only Pls |
Resonance frequency detected by the 2nd adaptive filter
S Resonance point 2 band- Range Default Unit Effective Relevant mode
' width 0~ 20 2 - Display only Pls |
Frequency width detected by the 2nd adaptive filter
P02.36 Resonance point 2 ampli- Range Default Unit Effective Relevant mode
' tude 0 ~ 1000 0 - Displayonly | P | s | T

Amplitude of the resonance frequency detected by the 2nd adaptive filter
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I P03 Speed & torque control

Range Default Unit Effective Relevant mode
0~6 0 - Restart | s |

P03.00 | Speed instruction source

Set the source of instruction during speed control.
0: Digital setting (P03:03)

1: SPR (default Al1)

2: SPR, multi-segment instruction 2 ~ 16 switching
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 Trom Immediate | s |

P03.03

Set the speed instruction digital setting value.

-2000rpm ~ 9000rpm

Range Default Unit Effective Relevant mode
0 ~ 3000 200 Trpm Immediate | s |

P03.04 JOG speed setting

Set the speed setting value during JOG.

Orpm ~ 3000rpm

Range Default Unit Effective Relevant mode
0-~3 0 - Immediate Pl s |

P03.08 Torque limit source

Torque limiting source selection.

0: Forward and reverse internal torque limiting (default)

1: Positive and negative external torque limiting (selected using P.CL, N_CL) 9‘-?
Q

2: TLMTP as positive and negative torque limiting (31,
(=g

o

3: TLMTP, TLMTN as positive and negative limiting @
o

PO3.09 Internal forward torque Range Default Unit Effective Relevant mode g
' limit 0 ~ 5000 3000 0.1% Immediate Pl s | =1
=2

5

Set the internal torque limit value for forward rotation in the range of 0.0% to 500.0% (based on the rated motor torque).

When Dl is configured with function 16 (P.CL) and the DI input is valid, the external torque limit for positive rotation takes
effect; this setting value must not be greater than the P03.09 (internal torque limit value for positive rotation) setting value.
When this setting 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 0.1% Immediate Pl s |

P03.10

Set the internal torque limit value for reversing, in the range of 0.0% to 500.0% (based on the rated motor torque).

When Dl is configured with function 17 (N_CL) and the DI input is valid, reverse external torque limiting takes effect; this
setting value must not be greater than the P03.10 (reverse internal torque limiting value) setting. 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.
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External forward torque Range Default Unit Effective Relevant mode
limit 0 ~ 5000 3000 0.1% Immediate Pl s |

P03.11

Set the external torque limit value for positive rotation in the range of 0.0% to 500.0% (based on the rated motor torque).

When Dl is configured with function 16 (P.CL) and the DI input is valid, the external torque limit for forward rotation takes
effect.

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 for reverse rotation, range 0.0% to 500.0% (based on motor rated torque).

When Dl is configured with function 17 (N_CL) and the DI input is valid, reverse external torque limiting takes effect.

Range Default Unit Effective Relevant mode
P03.14 Acceleration time 1
0 ~ 65535 10 ms Immediate s |7
Oms ~ 65535ms/1000rpm
Range Default Unit Effective Relevant mode
P03.15 Deceleration time 1
0 ~ 65535 10 Tms Immediate ‘ S ‘ T
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 ‘
Oms ~ 65535ms/1000rpm
Range Default Unit Effective Relevant mode
P03.19 |Zero-speed clamp function
0-~2 0 - Immediate s |1

Set the action at zero speed clamp. .

o

0: Invalid %

3

1: When ZERO_SPD is valid, the speed instruction is forced to 0. %

o

2: When ZERO_SPD is valid, the speed instruction is forced to 0. When the actual motor speed is lower than P03.20, it 3
switches to position control and locks at the current position. g
3.

P03.20 Zero-speed clamp thresh- Range Default Unit Effective Relevant mode S
. o
old value 0 ~ 1000 10 Trom Immediate ‘ S ‘ T =]

Orpm ~ 1000rpm

Range Default Unit Effective Relevant mode
0~ 4 0 - Restart T

P03.22 | Torque instruction source

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

235



4: TQR + digital setting

. Torque instruction key set Range Default Unit Eifae e Releyaiede
' value -3000 ~ 3000 0 0.1% Immediate I
-300.0% to 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 R
Orpm ~ 9000rpm

P0328 Internal negative speed Range Default Unit Effective Relevant mode
' limit 0 ~ 9000 3000 - Immediate IR
Orpm ~ 2000rpm

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% to 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.

P03.30 Hard limit torque limit Range Default Unit Effective Relevant mode
' detection time 0 ~ 2000 100 - Immediate Pls |
Torque limit detection time when hard limit is encountered, Oms to 2000ms.
e 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 1 to 8

0: Deceleration time 1 (P03.15)

1: Deceleration time 2 (P03.17)
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Acceleration time number Range Default Unit Effective Relevant mode
P03.34 |for speed instruction from
0~1 0 -- Immediate S
segment 9 to 16
0: Acceleration time 1 (P03.14)
1: Acceleration time 2 (P03.16)
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 Trpm Immediate | s |
16 internal multi-segment speed set values.
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.37 Segment 2 speed
-9000 ~ 9000 0 Trom Immediate | s |
-92000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.38 Segment 3 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.39 Segment 4 speed
-9000 ~ 9000 0 Trom Immediate | s |
-92000rpm ~ 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 Trom Immediate | s |
-92000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.42 Segment 7 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.43 Segment 8 speed
-9000 ~ 9000 0 Trom Immediate | s |
-2000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.44 Segment 9 speed
-9000 ~ 9000 0 Trom Immediate | s |

-9000rpm ~ 9000rpm
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Range Default Unit Effective Relevant mode
P03.45 Segment 10 speed
-9000 ~ 9000 0 Trom Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.46 Segment 11 speed
-9000 ~ 9000 0 Trom Immediate | s |
-2000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.47 Segment 12 speed
-9000 ~ 9000 0 Trom Immediate s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.48 Segment 13 speed
-9000 ~ 9000 0 Trom Immediate | s |
-2000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.49 Segment 14 speed
-9000 ~ 9000 0 Trom Immediate s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.50 Segment 15 speed
-9000 ~ 9000 0 Trpm Immediate | s |
-9000rpm ~ 9000rpm
Range Default Unit Effective Relevant mode
P03.51 Segment 16 speed
-9000 ~ 9000 0 Trom Immediate | s |

-92000rpm ~ 9000rpm

I P04 Digital Inputs and outputs

o

Range Default Unit Effective Relevant mode ]

P04.00 | Normal DI filter selection )

0 ~ 10000 500 1us Restart Pls | 3

oy

0 ~ 10000 @

Q

This filtering parameter is available only for DI terminal 1 to DI terminal 6, and the filtering settings for DI terminal 7 to DI 2

(2]

terminal 9 are shown in P06.44. %

[=4

S DI1 terminal function Range Default Unit Effective Relevant mode S
' selection 0 ~ 63 14 - Restart pls |

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.

DI2 terminal function Range Default Unit Effective Relevant mode
selection 0~ 63 15 - Restart p ‘ S ‘ T

P04.02

Input function code: 0 ~ 63

0: No definition
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1 ~ 63: Refer to the digital input (DI) function definition table, some DI functions are undefined and reserved.

DI3 terminal function Range Default Unit Effective Relevant mode

P04.03

selection 0~ 63 28 - Restart p \ s \ T

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.

Dl4 terminal function Range Default Unit Effective Relevant mode

P04.04 :
selection 0~ 63 39 - Restart

Pls |

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 P ‘ S ‘ T

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.

D16 terminal function Range Default Unit Effective Relevant mode

P04.06

selection 0~ 63 0 - Restart P \ s \ T

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.

DI7 terminal function Range Default Unit Effective Relevant mode

P04.07

selection 0~ 63 0 - Restart P ‘ S ‘ T

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.

DI8 terminal function Range Default Unit Effective Relevant mode

P04.08 .
selection 0~ 63 0 -- Restart

P‘S‘T

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
selection

Range

Default

Unit

Effective

Relevant mode

0~ 63

0

Restart P ‘ S ‘ T

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 pls |
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.12 DI2 terminal logic selection
0~ 1 1 - 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
P04.13 DI3 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
P04.14 Dl4 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
P04.15 |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 Pls |
Input polarity setting: 0 ~ 1
0: Low level is valid (closed)
1: High level is valid (open)
Range Default Unit Effective Relevant mode
P04.17 DI7 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
P04.18 |DI8 terminal logic selection
0~1 0 -- Restart p ‘ S ‘ T
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Input polarity setting: 0 ~ 1

0: Low level is valid (closed)

1: High level is valid (open)

Range Default Unit Effective Relevant mode
P04.19 DI9 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)
AT DO1 terminal function Range Default Unit Effective Relevant mode
' selection 0 ~ 31 11 - Restart Pls |

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.

P04.22

DO2 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

2

Restart

Pls |

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.

P04.23

DO3 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

7

Restart

pls |

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.

P04.24

DO4 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

Pls |

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.

P04.25

DO5 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

Pls |

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.

P04.26

DOé6 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

Pls |

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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P04.27

DO7 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

pls |

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.

P04.28

DO8 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

Pls |

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.

P04.29

DO9 terminal function
selection

Range

Default

Unit

Effective

Relevant mode

0~ 31

0

Restart

Pls |

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.

PO43T DO1 terminal logic level Range Default Unit Effective Relevant mode
selection 0~ 1 0 - Restart Pls |
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
AR DO2 terminal logic level Range Default Unit Effective Relevant mode
selection 0~1 1 - 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)
e DO3 terminal logic level Range Default Unit Effective Relevant mode
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)
SV DO4 terminal logic level Range Default Unit Effective Relevant mode
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)
— DOS5 terminal logic level Range Default Unit Effective Relevant mode
selection 0~1 0 - Restart P ‘ S ‘ T
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Output polarity setting: 0 ~ 1

0: Conduct when valid (normally-open contact)

1: Not to conduct when valid (normally-closed contact)

e DO6 terminal logic level Range Default Unit Effective Relevant mode
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)
BoaY DO7 terminal logic level Range Default Unit Effective Relevant mode
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)
A DOS8 terminal logic level Range Default Unit Effective Relevant mode
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)
P04.39 DO9 terminal logic level Range Default Unit Effective Relevant mode
selection 0~ 1 0 - Restart pls |
Output polarity setting: 0 ~ 1
0: Conduct when valid (normally-open contact)
1: Not to conduct when valid (normally-closed contact)
D044 FunINL signal unassigned Range Default Unit Effective Relevant mode
' status (HEX) 0000H ~ FFFFH 0 - Restart Pls |

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.

BitO: Reserved
Bit1: Correspond to DI function 1

Bit2: Correspond to DI function 2

Bit15: Correspond to DI function 15

P04.42

FunINL signal unassigned
status (HEX)

Range

Default

Unit

Effective

Relevant mode

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
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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
(TGON) threshold 0 ~ 1000 20 Trom Immediate Pls |

P04.43

Orpm ~ 1000rpm

Speed conformity signal Range Default Unit Effective Relevant mode
width 10 ~ 1000 50 Trom Immediate | s |

P04.44

10rpm ~ 2000rpm

Speed specified value Range Default Unit Effective Relevant mode

arrival 10 ~ 9000 100 Trpm Immediate P ‘ S ‘ T

P04.45

10rpm ~ 2000rpm

oy Positioning completion Range Default Unit Effective Relevant mode
' range 1~ 65535 100 1P Immediate Pl ]
1P ~ 65535P

P04 48 Positioning completion Range Default Unit Effective Relevant mode
’ 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: When the absolute value of position deviation is less than the range of positioning completion (PO4_47) and the position
instruction 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. _U
Q
4: Condition 0, zero speed signal is valid, output COIN signal. g
5: Condition 1, zero speed signal is valid, output COIN signal. %
o
(7]
6: Condition 2, zero speed signal is valid, output COIN signal. e
(7]
7: Condition 3, zero speed signal is valid, output COIN signal. Q
©
(=
VA Positioning completion Range Default Unit Effective Relevant mode g'
' holding time 1~ 65535 1 ms Immediate Pl |
1 ~ 65535ms
Range Default Unit Effective Relevant mode
P04.50 Positioning near range
1 ~ 65535 65535 1P Immediate P ‘ ‘
1P ~ 65535P
Servo OFF delay time after Range Default Unit Effective Relevant mode
P04.51 holding brake taking action
. 0 ~ 9999 10 Tms Immediate P S T
when speed is 0

Oms ~ 9999ms
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Speed setting for holding Range Default Unit Effective Relevant mode
P04.52 | brake to take action in
X 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
. 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 Pls |
0-Not Supported
1-Invalid
2-Enable OCZ output
Range Default Unit Effective Relevant mode
P04.55 | Torque set value arrival
0 ~ 3000 1000 0.1% Immediate Pls |

0.0% to 300.0% (based on rated motor torque).
When actual torque (absolute value) = (P04.55 + P04.56) is detected, DO function 12 is valid.

If the actual torque (absolute value) detected is < (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)

PO4ET Z-phase pulse width Range Default Unit Effective Relevant mode
' adjustment 0 ~ 100 0 -- Restart p \ S \ T
0 ~ 100

PO4SS Zero-speed signal output Range Default Unit Effective Relevant mode
' threshold 0 ~ 1000 60 Trpm Immediate Pls |

0 to 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

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 P05.02 as the upper limit.

Setting value correspond- Range Default Unit Effective Relevant mode
P05.01 | ing to the AlT minimum
inout -1000 ~ 1000 -1000 0.1% Immediate p S T
inpu

-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.)
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Range Default Unit Effective Relevant mode
~1000 ~ 1000 1000 0,01V Immediate p \ s \ T

P05.02 Al1 maximum input

The setting range is -10.00V to 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
. . -1000 ~ 1000 1000 0.1% Immediate p S T
inpu

-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 mv Immediate pls |
-500mV ~ 500mV
Range Default Unit Effective Relevant mode
P05.05 | Al1 dead band setting
0 ~ 200 0 0.1% Immediate Pls |
0.0 ~ 20.0%
Range Default Unit Effective Relevant mode
P05.06 | Al1 input filtering time
0 ~ 65535 20 0.1ms Immediate Pls |
0.0ms ~ 6553.5ms
Range Default Unit Effective Relevant mode
P05.07 Al2 minimum input
~1000 ~ 1000 ~1000 0.01V Immediate Pls |

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 S
X -1000 ~ 1000 -1000 0.1% Immediate P S T =

input )

3

o

-100.0% ~ 100.0% @

(7]

(100% speed corresponds to the speed set in P05.14, and 100% torque corresponds to the torque set in P05.15.) Y

(7]

(2]

Range Default Unit Effective Relevant mode =.

P05.09 Al2 maximum input i
~1000 ~ 1000 1000 0.01V Immediate Pls | 5

5

The setting range is -10.00V to 10.00V.

Note that this parameter takes the value set in P05.07 as the lower limit.

Setting value correspond- Range Default Unit Effective Relevant mode
P05.10 | ing to the Al2 maximum
X . -1000 ~ 1000 1000 0.1% Immediate P S T
inpu

-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
~500 ~ 500 0 v Immediate Pls |

P05.11 | Al2 zero-point fine tuning
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-500mV ~ 500mV

Range Default Unit Effective Relevant mode
P05.12 | AI2 dead band setting
0 ~ 200 0 0.1% Immediate pls |
0.0 ~ 20.0%
Range Default Unit Effective Relevant mode
P05.13 | Al2 input filtering time
0 ~ 65535 20 0.1ms Immediate Pls |
0.0ms ~ 6553.5ms
Range Default Unit Effective Relevant mode
P05.14 | Al setting 100% speed
0 ~ 9000 1000 Trpm Immediate Pls |
0 ~ 9000rpm
Range Default Unit Effective Relevant mode
P05.15 | Al setting 100% torque
0 ~ 500 100 001 Immediate Pls |
0 to 5.00 times rated 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 steering limit
5: TFFD, Torque feed forward
Range Default Unit Effective Relevant mode
P05.17 Al2 function selection .
0-~5 3 - Immediate pls |
o
=
~ Q
0~5 (31,
0: SPR, speed instruction P~
o
(7]
1: TQR, torque instruction %
(7]
2: SPL, speed limit S
=2
3: TLMTP, positive torque limit g'
4: TLMTN, negative steering limit
5: TFFD, Torque feed forward
IR AO1 signal selection (need Range Default Unit Effective Relevant mode
' optional card) 0~ 13 0 - Immediate Pls |

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)
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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: Al (1V/1V)

13: Al2 (TV/1V)

Range Default Unit Effective Relevant mode
P05.29 AO1 voltage offset
~10000 ~ 10000 0 mv Immediate Pls |
-10000mV ~ 10000mV
Range Default Unit Effective Relevant mode
P05.30 AO1 multiplication
-9999 ~ 9999 100 001 Immediate Pls |
-99.99 ~ 99.99
i AO2 signal selection (need Range Default Unit Effective Relevant mode
; 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%)
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11: Drive temperature (0.1V/1° C)
12: AIT (TV/1V)
13: AI2 (TV/1V)

Range Default Unit Effective Relevant mode
P05.32 AO2 voltage offset
~10000 ~ 10000 0 mv Immediate Pls |
-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
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Range Default Unit Effective Relevant mode
0000H ~ 00FFH 0 - Immediate pls |

P05.34 | AO monitoring value type

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 to +10V.

1: Absolute value data output, 0 to 10V.

I P06 Expansion parameters

Electronic gear numerator Range Default Unit Effective Relevant mode
2 (32-bit) 0 ~ 2147483646 1 - Immediate Pl ]

P06.00

1 ~ 2147483646

Electronic gear numerator Range Default Unit Effective Relevant mode
3 (32-bit) 0 ~ 2147483646 1 - Immediate Pl |

P06.02

1 ~ 2147483646

Electronic gear numerator Range Default Unit Effective Relevant mode
4 (32-bit) 0 ~ 2147483646 1 - immediate Pl |

P06.04

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.

o
3: Position deviation pulse is cleared only by the DI function (PERR_CLR). %
3
SaE Electronic gear ratio Range Default Unit Effective Relevant mode @
d ©
switching delay 0~1 0 - Restart P ‘ 7]
o
0: Position instruction pulse is 0 for 10ms and then switching g
)
1: Real-time switching S
o
=
P06.10 Potential energy load Range Default Unit Effective Relevant mode
; 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 options 0~2 2 - Immediate P ‘ S ‘

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
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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.

Forward rotation frictional Range Default Unit Effective Relevant mode

P06.12

torque compensation | -3000 ~ 3000 0 0.1% Immediate Pl s |

00.1% 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 ‘

00.1% torque unit
(-300.0 ~ 300.0)

Viscous friction compensa-| Range Default Unit Effective Relevant mode
tion -3000 ~ 3000 0 01% immediate Pl s |

P06.14

0.1% torquve unit

(-300.0 ~ 300.0)

Friction compensation time Range Default Unit Effective Relevant mode
constant 0 ~ 10000 0 0.1ms Immediate Pl s |

P06.15

0.Tms unit (0 ~ 1000.0ms)

D016 Friction compensation low Range Default Unit Effective Relevant mode
; speed range 0 ~ 500 1 Trpm Immediate P ‘ S ‘
0 ~ 500rpm °
N
— The first type fault stop Range Default Unit Effective RESEIS et g
' selection 0~ 1 0 1 mmediate | P | s | T >
©
=
0: Coast to stop and stay free 3
®
1: DB stop, hold DB 8
=
P06.19 Parameter identification Range Default Unit Effective Relevant mode g-
; rate 100 ~ 1000 500 -- Restart p ‘ S ‘ >

100 ~ 1000rpm

506,20 Parameter identification Range Default Unit Effective Relevant mode
' acceleration time 50 ~ 10000 100 - Restart Pl s |
50 ~ 10000ms

P02 Parameter identification Range Default Unit Effective Relevant mode
’ deceleration time 50 ~ 10000 100 - Restart P ‘ S ‘
50 ~ 10000ms
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P0.22 Parameter identification Range Default Unit Effective Relevant mode
’ 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.

P08.23 Initial angle identification Range Default Unit Effective Relevant mode
' current limit 0 ~ 2000 500 0.1% Restart Pls |
0 ~ 200.0%

PO6.24 Instantaneous power Range Default Unit Effective Relevant mode
: failure protection 0~1 0 -- Immediate P ‘ S ‘ T

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
failure deceleration time

Range

Default

Unit

Effective

Relevant mode

1 ~ 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.

P06.26 Servo OFF stop mode Range Default Unit Effective Relevant mode
selection 0~5 4 -- Restart P ‘ S ‘ T
0: Stop by bit, not to hold DB
1~3: Reserved
4: Stop by bit, hold DB
s The second type fault stop Range Default Unit Effective Relevant mode R
mode selection 0~5 4 - Restart P ‘ S ‘ T 3
z
0: Coast stop, remain free %
1: Zero speed stop, remain free g
2~3: Reserved %
4: DB stop, hold DB %
5: Zero speed stop, hold DB §
Note: Encoder alarm Err.13, Err.14 fault stop mode:
P06.27 set 0~1: Coast to stop and remain free
P06.27 set 4~5: DB stop and hold DB
P06.28 | Over-travel input setting Range Default Unit Effective Relevant mode
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
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Over-travel stop mode Range Default Unit Effective Relevant mode
selection 0-~2 1 - Restart pls |

P06.29

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
torque 0 ~ 5000 3000 0.1% Immediate Pls |

P06.32

0.0% to 300.0% (based on motor rated torque)

Tripping protection func- Range Default Unit Effective Relevant mode
tion 0~1 1 -- Immediate p ‘ S ‘ T

P06.33

0: Enable protection

1: Disable protection

. Range Default Unit Effective Relevant mode

P06.34 | Overload warning value °
1~ 100 100 1% Immediate Pls | o

3

1% ~ 100% 3
2

P06.35 Motor overload protection Range Default Unit Effective Relevant mode 3
' coefficient 10 ~ 300 100 1% immediate Pls | o

8

O, O,

10% ~ 300% 5
(=l

oy Undervoltage protection Range Default Unit Effective Relevant mode S

' point 50 ~ 130 100 1% Immediate pls |

50% to 100% (100% corresponds to the default undervoltage point)

Range Default Unit Effective Relevant mode
50 ~ 120 120 1% Immediate Pls |

P06.37 | Over-speed fault point

50% to 120% (100% corresponds to maximum motor speed)

Maximum input pulse Range Default Unit Effective Relevant mode
frequency 10 ~ 9000 500 1KHZ Restart Pl |

P06.38

10 ~ 4000K
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Short circuit to ground Range Default Unit Effective Relevant mode
P06.39 (detection protection selec-
X 0~1 0 - Immediate P S T
tion
0: Enable detection (default)
1: Disable detection
Az Encoder interference Range Default Unit Effective Relevant mode
' detection delay 0~ 99 0 — Immediate Pls |
0~ 99

Note: According to the actual application, after checking whether the external wiring is shielded, grounded, etc., then set this

parameter appropriately.

P06.41 |Input pulse filtering setting Range Default Unit Effective Relevant mode
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.
A Pulse inhibition input Range Default Unit Effective Relevant mode
setting 0-~3 0 - Restart Pl |
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)
VAL Deviation clearing input Range Default Unit Effective Relevant mode
setting 0-~1 0 - Restart P |

0: Level is valid;

1: Edge is valid.

L]
o
Q
=
Q
3
0]
(=g
(]
=
(7]
Q.
]
[%2]
(2]
=.

el
=
o
S

(The deviation clearing function can only be configured to the following DI terminals: DI7, DI8, DI9)

Range Default Unit Effective Relevant mode
P06.44 | Probe DI Filter Setting
0 ~ 10000 50 1us Restart Pls |
Tus/Unit
(Dl4 and DI5 probe filter time)
POG.4E Overlarge speed deviation Range Default Unit Effective Relevant mode
' threshold 0 ~ 10000 0 Trpm Immediate Pl s |

Range: 0 ~ 10000rpm

Not to detect when set to a value of 10 or less.
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The absolute difference between the speed instruction and the actual measured speed exceeding this

fault Err.16.

range will report

Torque saturation timeout
P06.46 .
duration

Range

Default

Unit

Effective

Relevant mode

0 ~ 30000

0

Tms

Immediate

Pls |

Range: 0 ~ 30000ms.

If the torque is saturated for a long time and the duration exceeds this range, error Err.17 is reported.

P06.47 | Absolute system setting Range Default Unit Effective Relevant mode
0~19 0 -- Restart P ‘ S ‘ T
0~19
Ones place:
0: Incremental system;
1: Absolute system ;
2: Absolute system (Err.12 needs manual clearing, industrial robotics special);
3~9: Absolute system with overflow error.
Tens place:
0: Battery undervoltage warning but keep running;
1: Battery undervoltage warning and stop.
. Encoder battery under- Range Default Unit Effective Relevant mode
voltage threshold 0~ 33 30 0.1V Restart P ‘ 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.

Al High-speed pulse input Range Default Unit Effective Relevant mode
' filtering 0 ~ 500 40 - Restart Pls |
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

0: Status display

When set to 1 to 5, display the parameters set in P07. 01 ~ P07. 05.
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Other digits are reserved.

Panel monitoring parame- Range Default Unit Effective Relevant mode
ter setting 1 0~ 79 1 - Immediate pls |

P07.01

0~ 69,

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
ter setting 2 0~79 5 - Immediate P ‘ S ‘ T

P07.02

0 ~ 79, same as P07 _01

Panel monitoring parame- Range Default Unit Effective Relevant mode
ter setting 3 0~ 79 6 - Immediate Pls |

P07.03

0 ~ 79, same as P07_01

Panel monitoring parame- Range Default Unit Effective Relevant mode
ter setting 4 0~79 21 -- Immediate P ‘ S ‘ T

P07.04

0 ~ 79, same as P07 01

Panel monitoring parame- Range Default Unit Effective Relevant mode
ter setting 5 0~ 79 23 - Immediate Pls |

P07.05

0 ~ 79, same as P07_01

Range Default Unit Effective Relevant mode
0000H ~ FFFFH 0 - Immediate Pls |

P07.08 Function selection 1

Hexadecimal number, from right to left:
Digit 1, the time multiplication of the origin search;

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 search:

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.
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Digit 4, soft limit detection setting:
Set to 0, no soft limit detection;
Setting to 1, soft limit detection starts at power-on;

Setting to 2, the soft limit is detected only after the return to origin is completed.

Range Default Unit Effective Relevant mode
P07.09 Function selection 2
0000H ~ FFFFH 0 - Immediate Pls |
Reserved
Range Default Unit Effective Relevant mode
P07.10 User password
0 ~ 65535 0 -- Immediate p ‘ S ‘ T
0 ~ 65535
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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
s User password screen-lock Range Default Unit Effective Relevant mode
' time 1~ 30 5 1 min Immediate Pls |

1 ~ 30 mintues

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 Pls |

Hexadecimal, from right to left:

Bit 1: Interrupt positioning instruction setting

0: No adjustment with electronic gear;

1: Adjust with electronic gear

Bit 2: Interrupt positioning instruction direction setting
0: Follow the current operation direction

1: Decided by instruction sign

Other bits are reserved.

Maximum division number Range Default Unit Effective Relevant mode

P07.17 .
per motor rotation 0~ 99 0 -- Immediate p ‘ ‘

Divide a circle of corresponding pulses into 0 to 99 parts.

Range Default Unit Effective Relevant mode
0000H ~ FFFFH 0 - Restart pls |

P07.19 Function selection 5

Hexadecimal, from right to left,
Bit 1: Reserved

Bit 2: Reserved
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Bit 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-off (power failure storage needs to be enabled, i.e. set P07.11 to 1)
Absolute system (P06. 47 is not equal to zero), decided by encoder value.

Digit 4: Absolute position (P21. 07) and position feedback (P21. 17) counter bit width selection

0: 32-bit counter

1: 64-bit 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;
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Low 32-bit position feedback displays in P21. 17 and high 32-bit displays in P21. 58.

Range Default Unit Effective Relevant mode
0000H ~ FFFFH 0 - Restart pls |

P07.20 Function selection 6

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.

Range Default Unit Effective Relevant mode
0000H ~ FFFFH 1010 - Immediate Pls |

P07.21 Function selection 7

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: Fault 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 S
o
Q
Digit 4: AL.097 reset 3
2
0: Reset e
(7]
o
1: Not allowed to reset automatically 2
(2]
=S
Range Default Unit Effective Relevant mode o
P07.22 Function selection 8 =3
0000H ~ FFFFH 0 — mmediate | P | s | T 9

Hexadecimal, from right to left:

Digit 1: Main power off (Err .56) detection setting

0: Err .56 is detected and reset automatically

1. Err .56; Not to detect Err .56

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.
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2: Err 271 is detected but cannot reset automatically.

The main circuit undervoltage point is 180V by default and can be set via parameter P06.36.
Digit 3: Error records 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: Restable when SON is valid
1: Unresettable 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.

Range Default Unit Effective Relevant mode
P07.26 |Negative soft limit (32-bit)| -2147483646 ~
-2147483646 -- Restart p S T
2147483646

It is valid during reverse soft limit, position control, speed control, and torque control modes.

I P08 Internal position instruction

Dealing of residual seg- Range Default Unit Effective Relevant mode
P08.00 | ments after pausing and .
X 0~1 1 -- Immediate P )
restarting %
0: Run the remaining segments 3
o
1: Run from the beginning again &
Q
®
Range Default Unit Effective Relevant mode a
P08.01 | Position instruction type =
0~ 1 0 — Restart Pl | g
o
0: Relative position instruction >
1: Absolute position instruction
Range Default Unit Effective Relevant mode
P08.02 Waiting time unit
0~1 0 -- Immediate p ‘ ‘
0:ms
1:s
. Range Default Unit Effective Relevant mode
The 1st segment displace-
P08.03 . -1073741824 ~
ment (32-bit) 10000 - Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 1st segment maximum Range Default Unit Effective Relevant mode
speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \

P08.05

1 ~ 80000000(LU/min)

The 1st segment accelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl

P08.07

0 to 100% (actual acceleration: current rate*P15.02)

The 1st segment decelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl |

P08.08

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 2nd segment displace
P08.09 . -1073741824 ~
ment (32-bit) 10000 - Immediate P
1073741824
-1073741824 ~ 1073741824LU
PO The 2nd segment maxi- Range Default Unit Effective Relevant mode
: mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl ]
1 ~ 80000000(LU/min)
I The 2nd segment accelera-| Range Default Unit Effective Relevant mode
' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 2nd segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate Pl ]

P08.14

0 to 100% (actual deceleration: current rate * P15.04)

Range Default Unit Effective Relevant mode .

The 3rd segment displace- )

P08.15 . -1073741824 ~ ] )

ment (32-bit) 10000 - Immediate P o

1073741824 3

2

-1073741824 ~ 1073741824LU g

o

D08.17 The 3rd segment maximum Range Default Unit Effective Relevant mode o

' speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \ %.

(=l

1 ~ 80000000(LU/min) S
T The 3rd segment accelera- Range Default Unit Effective Relevant mode

' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 3rd segment decelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl ]

P08.20

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 4th segment displace-
P08.21 . -1073741824 ~
ment (32-bit) 10000 -- Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 4th segment maximum| Range Default Unit Effective Relevant mode
speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \

P08.23

1 ~ 80000000(LU/min)

The 4th segment accelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl

P08.25

0 to 100% (actual acceleration: current rate*P15.02)

The 4th segment decelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl |

P08.26

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 5th segment displace-
P08.27 . -1073741824 ~
ment (32-bit) 10000 - Immediate P
1073741824
-1073741824 ~ 1073741824LU
S The 5th segment maximum Range Default Unit Effective Relevant mode
: speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl ]
1 ~ 80000000(LU/min)
SR The 5th segment accelera- Range Default Unit Effective Relevant mode
' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 5th segment decelera- Range Default Unit Effective Relevant mode

P08.32 , ‘
tion ratio 1~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

Range Default Unit Effective Relevant mode .

The 6th segment displace- )

P08.33 . -1073741824 ~ ] )

ment (32-bit) 10000 - Immediate P o

1073741824 3

2

-1073741824 ~ 1073741824LU g

o

00835 The 6th segment maximum Range Default Unit Effective Relevant mode o

' speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \ %.

(=l

1 ~ 80000000(LU/min) S
e The 6th segment accelera- Range Default Unit Effective Relevant mode

' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 6th segment decelera- Range Default Unit Effective Relevant mode

P08.38 R
tion ratio 1 ~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 7th segment displace-
P08.39 . -1073741824 ~
ment (32-bit) 10000 -- Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 7th segment maximum| Range Default Unit Effective Relevant mode
speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \

P08.41

1 ~ 80000000(LU/min)

The 7th segment accelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl

P08.43

0 to 100% (actual acceleration: current rate*P15.02)

The 7th segment decelera- Range Default Unit Effective Relevant mode
tion ratio 1~ 100 100 1% Immediate Pl |

P08.44

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 8th segment displace-
P08.45 . -1073741824 ~
ment (32-bit) 10000 - Immediate P
1073741824
-1073741824 ~ 1073741824LU
. The 8th segment maximum Range Default Unit Effective Relevant mode
: speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl ]
1 ~ 80000000(LU/min)
. The 8th segment accelera- Range Default Unit Effective Relevant mode
' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 8th segment decelera- Range Default Unit Effective Relevant mode

P08.50 , ‘
tion ratio 1~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

Range Default Unit Effective Relevant mode .

The 9th segment displace- )

P08.51 . -1073741824 ~ ] )

ment (32-bit) 10000 - Immediate P o

1073741824 3

2

-1073741824 ~ 1073741824LU g

o

00853 The 9th segment maximum Range Default Unit Effective Relevant mode o

' speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \ %.

(=l

1 ~ 80000000(LU/min) S
G The 9th segment accelera- Range Default Unit Effective Relevant mode

' tion ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 9th segment decelera- Range Default Unit Effective Relevant mode

P08.56 R
tion ratio 1 ~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

: Range Default Unit Effective Relevant mode
The 10th segment dis-
P08.57 . -1073741824 ~
placement (32-bit) 10000 - Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 10th segment maxi- Range Default Unit Effective Relevant mode
mum speed (32-bit) 1 ~ 80000000 600000 TLU/min Immediate Pl

P08.59

1 ~ 80000000(LU/min)

The 10th segment acceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate p ‘ ‘

P08.61

0 to 100% (actual acceleration: current rate*P15.02)

The 10th segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% immediate Pl |

P08.62

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 11th segment dis-
P08.63 X -1073741824 ~
placement (32-bit) 10000 - Immediate P
1073741824
-1073741824 ~ 1073741824LU
POB.6E The 11th segment maxi- Range Default Unit Effective Relevant mode
: mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl ]
1 ~ 80000000(LU/min)
. The 11th segment acceler- Range Default Unit Effective Relevant mode
' ation ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 11th segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate Pl ]

P08.68

0 to 100% (actual deceleration: current rate * P15.04)

Range Default Unit Effective Relevant mode .

The 12th segment dis- )

P08.69 . -1073741824 ~ )

placement (32-bit) 10000 - Immediate P o

1073741824 3

2

-1073741824 ~ 1073741824LU g

o

B The 12th segment maxi- Range Default Unit Effective Relevant mode o

' mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \ %.

(=l

1 ~ 80000000(LU/min) S
eE The 12th segment acceler- Range Default Unit Effective Relevant mode

' ation ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 12th segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate Pl ]

P08.74

0 to 100% (actual deceleration: current rate * P15.04)

: Range Default Unit Effective Relevant mode
The 13th segment dis-
P08.75 . -1073741824 ~
placement (32-bit) 10000 - Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 13th segment maxi- Range Default Unit Effective Relevant mode
mum speed (32-bit) 1 ~ 80000000 600000 TLU/min Immediate Pl

P08.77

1 ~ 80000000(LU/min)

The 13th segment acceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate p ‘ ‘

P08.79

0 to 100% (actual acceleration: current rate*P15.02)

The 13th segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% immediate Pl |

P08.80

0 to 100% (actual deceleration: current rate * P15.04)

. Range Default Unit Effective Relevant mode
The 14th segment dis-
P08.81 5 -1073741824 ~
placement (32-bit) 10000 - Immediate P
1073741824
-1073741824 ~ 1073741824LU
P08.63 The 14th segment maxi- Range Default Unit Effective Relevant mode
: mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl ]
1 ~ 80000000(LU/min)
I The 14th segment acceler- Range Default Unit Effective Relevant mode
' ation ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 14th segment deceler- Range Default Unit Effective Relevant mode

P08.86 ‘ ‘
ation ratio 1~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

Range Default Unit Effective Relevant mode .

The 15th segment dis- )

P08.87 . -1073741824 ~ )

placement (32-bit) 10000 - Immediate P o

1073741824 3

2

-1073741824 ~ 1073741824LU g

o

R The 15th segment maxi- Range Default Unit Effective Relevant mode o

' mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate p \ \ %.

(=l

1 ~ 80000000(LU/min) S
R The 15th segment acceler- Range Default Unit Effective Relevant mode

' ation ratio 1~ 100 100 1% Immediate Pl |

0 to 100% (actual acceleration: current rate*P15.02)

The 15th segment deceler- Range Default Unit Effective Relevant mode

P08.92 —oE
ation ratio 1 ~ 100 100 1% Immediate P \ \

0 to 100% (actual deceleration: current rate * P15.04)

: Range Default Unit Effective Relevant mode
The 16th segment dis-
P08.93 . -1073741824 ~
placement (32-bit) 10000 - Immediate P
1073741824
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-1073741824 ~ 1073741824LU

The 16th segment maxi- Range Default Unit Effective Relevant mode
mum speed (32-bit) 1 ~ 80000000 600000 1LU/min Immediate Pl

P08.95

1 ~ 80000000(LU/min)

The 16th segment acceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% Immediate Pl

P08.97

0 to 100% (actual acceleration: current rate*P15.02)

The 16th segment deceler- Range Default Unit Effective Relevant mode
ation ratio 1~ 100 100 1% immediate Pl |

P08.98

0 to 100% (actual deceleration: current rate * P15.04)

I P09 Communication setting

Range Default Unit Effective Relevant mode
1~ 247 1 - Immediate Pls |

P09.00 |Servo axis address number

1to 247, 0 is the broadcast address. Used for communication, supports Modbus, CANOpen and so on.

Range Default Unit Effective Relevant mode

0~6 2 _ Immediate Pls |

P09.01 Modbus baudrate

The supported baud rates and for settings are as follows:

0: 2400
1: 4800
2: 9600
3:19200
4: 38400
5:57600 .
6: 115200 o
Q
Range Default Unit Effective Relevant mode cgu
P09.02 Modbus data format o
0~3 0 — mmediate | P | s | T e
Q
0: No parity, 2 stop bit g
1: Even, 1 stop bit T
o
2: 0dd, 1 stop bit 3
3: No parity, 1 stop bit
Range Default Unit Effective Relevant mode
P09.03 | Communication timeout
0 ~ 9999 0 ms Immediate Pls |

Monitor the communication busbar for data for a set period of time.

Communication response Range Default Unit Effective Relevant mode
delay 0 ~ 9999 0 Tms Immediate Pls |

P09.04

Respond after delaying for a set period of time after receiving data.
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Communication control DI Range Default Unit Effective Relevant mode
enabling setting 1 0000H ~ FFFFH 0 - Restart pls |

P09.05

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DI function, 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
P09.06 Communication control DI Range Default Unit Effective Relevant mode
' enabling setting 2 0000H ~ FFFFH 0 - Restart Pls |

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
PO9.07 Communication control DI Range Default Unit Effective Relevant mode
' enabling setting 3 0000H ~ FFFFH 0 — Restart Pls |

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

1: Enabled
P09.08 Communication control DI Range Default Unit Effective Relevant mode
' enabling setting 4 0000H ~ FFFFH 0 — Restart Pls |

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

Communication DO en- Range Default Unit Effective Relevant mode
abling setting 1 0000H ~ FFFFH 0 - Restart Pls |

P09.09

This parameter is displayed in hexadecimal form on the panel, where each binary bit indicates a DO function, 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

Communication DO en- Range Default Unit Effective Relevant mode

P09.10

abling setting 1 0000H ~ FFFFH 0 - Restart Pls |

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
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1: Enabled

P09.11

Communication instruction

Range

Default

Unit

Effective

Relevant mode

holding time

0~ 60

5

Immediate

pls |

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. Set to 0 means 0.5 seconds.

Select to enable AO func- Range Default Unit Effective Relevant mode
P09.12 | tion or CAN communica-
X 0000H ~ FFFFH 0 -- Restart P S T
tion
Hexadecimal numbers, from right to left:
Digit 1:
0: Enable CANOpen communication
1: Enable AO function
Other bits are reserved.
o CAN communication Range Default Unit Effective Relevant mode
’ configuration 1 0000H ~ FFFFH 5 - 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: Drive setting; 1: Master setting.
Digit 3: Speed unit setting
0: Use internal unit
1: Use user unit .
. ) . . 9
Digit 4: Acceleration unit setting L
Q
0: Use internal unit (31)
o
1: Use user unit @
&
P09.14 CAN communication Range Default Unit Effective Relevant mode a
. 3.
configuration 2 0000H ~ FFFFH 0 - Restart P ‘ S ‘ T gl
o
Hexadecimal number, from right to left. >
Bit 1, bus fault detection, 0: disabled, 1: enabled.
Bit 2, Absolute system origin completion flag storage setting.
0: not stored; 1: stored.
P05 CAN communication Range Default Unit Effective Relevant mode
' configuration 3 20 ~ 20 0 - Immediate Pls |

Fine-tuning the synchronization jitter delay
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I P14 PN communications parameter

Range Default Unit Effective Relevant mode
P14.00 MAC1
0000H ~ FFFFH 2048 - Restart Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.01 MAC2
0000H ~ FFFFH 1538 - Restart Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.02 MAC3
0000H ~ FFFFH 272 -= Restart P ‘ S ‘ T
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.03 Unused
0000H ~ FFFFH 0 - Display only Pls |
0 ~ 65535
P14.04 Device name 1st and 2nd Range Default Unit Effective Relevant mode
' characters 0000H ~ FFFFH 30774 - Restart Pls |

Decimal: 0 to 65535

Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.

ASCII: special characters need to be used in conjunction with alphabetic and numeric characters, and special characters
cannot be at the beginning or end, and individual characters can only be alphabetic characters.

(Characters: a ~ z Decimal: 97 ~ 122 Hexadecimal: 0x61 ~ 7A)

(Characters: 0 to 9 Decimal: 48 to 57 Hexadecimal: 0x30 to 0x39)
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(Character: - Decimal: 45 Hexadecimal: 0x2D)

(Character: . Decimal: 46 Hexadecimal: 0x2E)

Device name 3rd and 4th Range Default Unit Effective Relevant mode
characters 0000H ~ FFFFH 28782 - Restart Pls |

P14.05

Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.

ASCII: special characters need to be used in conjunction with alphabetic and numeric characters, and special characters can-
not be at the beginning or end, and individual characters can only be alphabetic characters.

(Characters: a ~ z Decimal: 97 ~ 122 Hexadecimal: 0x61 ~ 7A)
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(Characters: 0 to 9 Decimal: 48 to 57 Hexadecimal: 0x30 to 0x39)
(Character: - Decimal: 45 Hexadecimal: 0x2D)

(Character: . Decimal: 46 Hexadecimal: 0x2E)

Relevant mode
P ‘ S ‘ T

Range Default Unit Effective

0000H ~ FFFFH 12336 --

Device name 5th and 6th

characters

P14.06
Restart

Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.

ASCII: special characters need to be used in conjunction with alphabetic and numeric characters, and special characters
cannot be at the beginning or end, and individual characters can only be alphabetic characters.

(Characters: a ~ z Decimal: 97 ~ 122 Hexadecimal: 0x61 ~ 7A)
(Characters: 0 to 9 Decimal: 48 to 57 Hexadecimal: 0x30 to 0x39)
(Character: - Decimal: 45 Hexadecimal: 0x2D)

(Character: . Decimal: 46 Hexadecimal: 0x2E)

Relevant mode
Pls |

Range Default Unit Effective

0000H ~ FFFFH 12331 --

Device name 7th and 8th
characters

P14.07
Restart

Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.

ASCII: special characters need to be used in conjunction with alphabetic and numeric characters, and special characters
cannot be at the beginning or end, and individual characters can only be alphabetic characters.

(Characters: a ~ z Decimal: 97 ~ 122 Hexadecimal: 0x61 ~ 7A)

(Characters: 0 to 9 Decimal: 48 to 57 Hexadecimal: 0x30 to 0x39)

(Character: - Decimal: 45 Hexadecimal: 0x2D) .
o
(Character: . Decimal: 46 Hexadecimal: 0x2E) %
3
Range Default Unit Effective Relevant mode @
P14.08 Device IPA @
0000H ~ FFFFH 49320 - Restart Pls | a
o
@
Decimal: 0 to 65535 a
=
Hexadecimal: 0x0 to OxFFFF -g
o
=]
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.09 Device IPB
0000H ~ FFFFH 88 - Restart Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.10 Device network mask A
0000H ~ FFFFH 65535 - Restart Pls |

Decimal: 0 to 65535
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Hexadecimal: 0x0 to OxFFFF

The panel is displayed in hexadecimal.

Range Default Unit Effective Relevant mode
P14.11 | Device network mask B
0000H ~ FFFFH 65280 - Restart Ppls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
S Network manager A (gate- Range Default Unit Effective Relevant mode
' way) 0000H ~ FFFFH 0 - Restart Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
e Network manager B (gate- Range Default Unit Effective Relevant mode
' way) 0000H ~ FFFFH 0 - Restart Pls |
Decimal: O to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P14.14 Data write switch
0000H ~ FFFFH 0 - Restart pls |

Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF

The panel is displayed in hexadecimal.

0x1000 -Device IP read (P14.08 to 14.13)
0x200: -Device IP write

0x3000 -Device NAME read (P14.04 ~ 14.07)
0x3000 -Device NAME write

0x5000 -Device MAC read (P14.00 ~ 14.02)

0xA55A -Device MAC write
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0x6000 -Device name and IP cleared

(Note: Device name and device IP address to be written with servo not enabled and AR not enabled)

Range Default Unit Effective Relevant mode
0 ~ 65535 0 - Display only Pls |

P14.15 | 922 Telegram monitoring

0 ~ 65535

Displays the current message (e.g., 1,3,7,9,102, 111)

Additional message moni- Range Default Unit Effective Relevant mode
toring 0 ~ 65535 0 -- Display only p ‘ S ‘ T

P14.16

0 ~ 65535
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Additional messages (e.g., 750)

147 925 Heartbeat alarm Range Default Unit Effective Relevant mode
' threshold 0 ~ 65535 0 - Displayonly | P | s | 7
0 ~ 65535

= 979_0 Sensor header (32 Range Default Unit Effective Relevant mode
' bit) 0 ~ 2147483647 0 - Display only Pls |

0 ~ 2147483647

[0:3] Parameter structure version low bit (default value:2)
[4:7] Parameter structure version high (default value:1)
[8:11] Number of sensors (default value:1)

[12:15]Length of array corresponding to each sensor ( default value:5)

Range Default Unit Effective Relevant mode

0 ~ 2147483647 0 - Display only Pls |

P14.24 |979_1 Sensor type (32-bit)

0~ 2147483647
[0] - O: Rotary encoder 1:Linear encoder
[1] - 0: G1_XIST1 relative position 1:G1_XIST1 absolute position

[29] - 0:979 The parameter value Gx is static and does not change when switching from the "Parking" state to the "normal"
state.

1:The value of the 979 parameter is changed during a state change from the "Parking" state to the "Normal" state.

[30] - O:If the 979 parameter is currently invalid (979[1]bit31=0), it can be validated in the future (=1). The change from in-
valid to valid is only possible when the measuring system is working in the "parking” state.

[31] - 0:979 Parameter value Gx is not valid.

1:979 Parameter value Gx is valid.

S 979_2 Sensor resolution Range Default Unit Effective Relevant mode .
(32 bit) 0 ~ 2147483647 0 - Displayonly | P | s | T %’

0 ~ 2147483647 3
Rotary Encoder: Number of pulses per revolution §
Linear encoders: Signal cycle length (Unit is in nanometers) g

Q

P14.28 979_3 Sensor G1_XIST1 Range Default Unit Effective Relevant mode -gr:
factor (32 bits) 0 ~ 2147483647 0 - Display only Pls | 5

0 ~ 2147483647

Bits of quadrant information and subdivision in Gx_XIST1

979_4 Sensor G1_XIST2 Range Default Unit Effective Relevant mode
factor (32 bits) 0 ~ 2147483647 0 - Display only Pls |

P14.30

0 ~ 2147483647

Number of bits of quadrant information and subdivision in Gx_XIST1

979_5 Sensor multiturn (32 Range Default Unit Effective Relevant mode
bits) 0 ~ 2147483647 0 - Display only Pls |

P14.32
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0 ~ 2147483647

0: Incremental encoder (absolute value reading from G2_XIST2 is not supported)

1: Single-turn absolute value

XXX: Multi-turn absolute value (usually 4096)

Range Default Unit Effective Relevant mode
P14.34 Synchronization cycle
0 ~ 65535 0 - Display only Pls |
0 ~ 65535
(Unit: us)
S Immediately updated Range Default Unit Effective Relevant mode
' switches 0~1 0 - Display only P ‘ ‘
0~1
Disengage To control servo Range Default Unit Effective Relevant mode
P14.40 |local acceleration time (32
. 0 ~ 200000 0 - Immediate P S T
bit)
0 ~ 200000(Unit:ms)
Disengage To control servo Range Default Unit Effective Relevant mode
P14.42 |local deceleration time (32
5 0 ~ 200000 0 - Immediate P S T
bit)
0 ~ 200000(Unit:ms)
Deceleration time in speed Range Default Unit Effective Relevant mode
P14.44 | mode Unit:0-1000 ms (32
. 0 ~ 200000 0 - Immediate P S T
bits)
0 ~ 200000(Unit:ms)
SV bit10 Hysteresis judgment Range Default Unit Effective Relevant mode
' value (Unit:rpm) 0000H ~ 7530H 300 - Restart | s |
0 ~ 30000(Unit:rpm)
P14.47 Speed Error range Range Default Unit Effective Relevant mode
' (Unit:rpm) 0 ~ 65535 5 - Restart | s |
0 ~ 65535(Unit:ms)
STV Speed Error range time Range Default Unit Effective Relevant mode
' (msUnit) 0 ~ 65535 5 - Restart | s |
0 ~ 65535(Unit:ms)
ARM and 200p dropout Range Default Unit Effective Relevant mode
P14.49 | detection function control
. 0~1 0 - Restart P S T
switch
0~1
Synchronized cycle is Range Default Unit Effective Relevant mode
P14.50 | current loop multiplier
. . 0~1 0 -- Display only
detection switch or not
0~1
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I P15 EPOS parameters

EPOS Maximum velocity Range Default Unit Effective Relevant mode
(32-bit) 1 ~ 80000000 50000000 TLU/min Restart p ‘

P15.00

1 ~ 80000000(Unit: 1000LU/min)

Actual limited motor speed (rpm) = 15.00¥1000*gear ratio/resolution (LU/min)

EPOS Maximum accelera- Range Default Unit Effective Relevant mode
tion (32-bit) 1 ~ 2000000000 5000000 1LU/S2 Restart Pl |

P15.02

1 ~ 2000000000(Unit: LU/S2)

Relative/absolute positioning acceleration (sec) = (Velocity*OverV*1000) / (60*P15.02*OverAcc)

EPOS Maximum decelera- Range Default Unit Effective Relevant mode
tion (32-bit) 1 ~ 2000000000 5000000 TLU/S2 Restart P ‘ ‘

P15.04

1 ~ 2000000000(Unit: LU/S2)

Relative/absolute positioning deceleration (sec) = (Velocity*OverV*1000) / (60*P15.02*OverAcc)

EPOS Maximum ramp Range Default Unit Effective Relevant mode
speed (32-bit) 1 ~ 2000000000 5000000 1LU/S2 Restart p ‘ ‘

P15.06

1 ~ 2000000000(Unit: LU/S2)
Maximum ramp stop time (s) = (Velocity*1000) / (60*P15.06)

EPOS Position deviation Range Default Unit Effective Relevant mode
threshold (32 bits) | 0 ~ 2147483647 40000 - Restart Pl |

P15.08

0 ~ 2147483647
Instruction unit

((P15.08*Gear Ratio) compared to P00.19 (EncoderUnit), using the smallest value as the comparison value)

SR EPOS position reaches Range Default Unit Effective Relevant mode .
' threshold (32 bits) | 0 ~ 2147483647 100 - Restart Pl ] .

o

Q

0 ~ 2147483647 (BD

o

Range Default Unit Effective Relevant mode a

EPOS JOG speed 1 (32 a

P15.14 . -2000000000 ~ @
bits) 500000 TLU/min Restart p S o

2000000000 Q

T

(=l

o

5

-200000000 ~ 200000000(Unit: LU/min)
Jog Actual Speed (RPM) = (P15.14 or P15.16 * OverV% * Gear Ratio) / Encoder Resolution

Range Default Unit Effective Relevant mode
P15.16 |EPOS JOG speed 2 (32-bit)| -2000000000 ~
500000 TLU/min Restart p S
2000000000

-200000000 ~ 200000000(Unit: LU/min)

Jog Actual Speed (RPM) = (P15.14 or P15.16 * OverV% * Gear Ratio) / Encoder Resolution

EPOS JOG maximum Range Default Unit Effective Relevant mode
acceleration (32 bits) 1 ~ 2000000000 100000 T1LU/S2 Restart P ‘ S ‘

P15.18

1 ~ 2000000000(Unit: LU/S2)

272



Jog acceleration time (s) = (P15.14 or P15.16¥0OverV%)/(P15.18*60*OverAcc%)

P156.20 EPOS JOG maximum Range Default Unit Effective Relevant mode
’ deceleration (32 bits) 1 ~ 2000000000 100000 T1LU/S2 Restart p ‘ S ‘
1 ~ 2000000000(Unit: LU/S2)
Jog deceleration time (s) = (P15.14 or P15.16*OverV%)/(P15.20*60*OverAcc%)
Range Default Unit Effective Relevant mode
P15.22 | EPOS Homing method
1~ 35 1 - Restart Pl ]
0 ~ 35
P15.23 EPOS High speed hooming Range Default Unit Effective Relevant mode
' (32-bit) 0 ~ 4000000000 5000000 1LU/min Restart Pl |
0 ~ 4000000000(Unit: LU/min)
High homing speed (RPM) = (P15.23*gear ratio)/encoder resolution
BIEIZE EPOS Low speed homing Range Default Unit Effective Relevant mode
. (32-bit) 0 ~ 4000000000 30000 TLU/min Restart p ‘
0 ~ 4000000000(Unit: LU/min)
Low homing speed (RPM) = (P15.25*gear ratio)/encoder resolution
EPOS Homing acceleration Range Default Unit Effective Relevant mode
P15.27 |and deceleration time (32- 4
bit) 0 ~ 2000000000 100000 1LU/S2 Immediate p

1 ~ 200000000(Unit: LU/S2)

Acceleration and deceleration time to return to original speed (s) = (P15.23 or P15.25)/(60*P15.27)

Range Default Unit Effective Relevant mode
EPOS Homing absolute
P15.31 . -2147483648 ~
offset (32-bit) 0 - Restart P
2147483647
-2147483648 ~ 2147483647 S
L
o
Range Default Unit Effective Relevant mode 3
EPOS Reference coordinate o
P15.33 . -2147483648 ~ 1]
value (32 bit) 0 - Restart P »
2147483647 o
o)
[7]
-2147483648 ~ 2147483647 Q
gl
~+
S EPOS Homing timeout time Range Default Unit Effective Relevant mode g
: (32-bit) 0 ~ 2147483647 65535 ms Restart Pl ]
0 ~ 2147483647
Sy EPOS software limit effec- Range Default Unit Effective Relevant mode
' tive 0~2 0 - Restart Pls |
0~ 2

0: No soft limit detection

1: Soft limit is detected at power-up and ConfigEPos.%X2 (POS_STW2.14) is set to 1.

2: Soft limit is detected after home return is completed and ConfigEPos.%X2 (POS_STW2.14) is set to 1.
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Range Default Unit Effective Relevant mode

EPOS Software limit posi-
P15.38 | i “2147483648 ~
tive limit value (32 bits) 2147483647 -- Restart P S T
2147483647

-2147483648 ~ 2147483647

Range Default Unit Effective Relevant mode
EPOS Software limit nega-

P15.40 | . : 2147483648 ~

tive limit value (32 bits) -2147483648 - Restart P S T
2147483647
-2147483648 ~ 2147483647

P15.42 EPOS Electronic gear ratio Range Default Unit Effective Relevant mode
; numerator (32 bits) 1 ~ 1073741824 131072 - Immediate P ‘ S ‘ T

1 ~ 1073741824
If 15.44 and 15.42 are set incorrectly.

Re-energizing will alarm 48 or enabling will also alarm 48.

EPOS Electronic Gear ratio Range Default Unit Effective Relevant mode
denominator (32 bit) | 1 ~ 1073741824 10000 - Immediate Pls |

P15.44

1 ~ 1073741824
If 15.44 and 15.42 are set incorrectly.

Re-energizing will alarm 48 or enabling will also alarm 48.

111 telegram user-defined Range Default Unit Effective Relevant mode
PZD12 receive word 0~ 4 0 - Restart P ‘ S ‘ T

P15.46

0~4
0: No content

1: Additional torque (position mode only, same as friction compensation function)

3: DO forced output (DO1: DO8 function parameter is 0 can directly control the output through the low 8 bits, DO1: DO8

function parameter is not 0, can be forced output through the low 8 bits and high 8 bits with the combination of the general S
version of the hardware 3 DO, frequency version of 1 DO) g
Iy

4 =Torque limit value 4

o

(7]

i 111 telegram user-defined Range Default Unit Effective Relevant mode %

' PZD12 send word 0~3 0 -- Restart P ‘ S ‘ T 8

_§

0~3 o

=

0: No content
1: Actual torque (Maximum torque (P18.07) = 16#4000)

3: DI status (servo DI status uploaded to PLC, uploaded P21.21 status)

Modulo axis pulse limit (32 Range Default Unit Effective Relevant mode
bits) 1 ~ 2147483647 36000 - Immediate Pls |

P15.48

1 ~ 2147483647

Range Default Unit Effective Relevant mode
0~ 1 0 - Restart Pls |

P15.52 | Epos Modulo axis switch

0~1
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0: Disable modulo mode

1: Enable modulo mode

Range Default Unit Effective Relevant mode
P15.53 |Uncycled data save switch
0~1 1 -- Restart p ‘ S ‘ T
0~1
0: Parameters not save to eeprom
1. Parameters save to eeprom
R EPOS Mobile signal output Range Default Unit Effective Relevant mode
' threshold 0 ~ 6000 3 - Restart Pls |
0 ~ 6000
I P18 Motor model
Range Default Unit Effective Relevant mode
P18.00 |Motor model code (32-bit) 00000000H ~
1964114433 -- Restart p S T
EFFFFFFFH
I P20 Key and communication control interface
Range Default Unit Effective Relevant mode
P20.00 Key JOG trial
0 ~ 2000 0 - Restart Ppls |
0 ~ Rated speed of motor
Range Default Unit Effective Relevant mode
P20.01 Fault reset
0-~9 0 - Restart Pls |
0: No reset
1. Reset
£20.03 Parameter identification Range Default Unit Effective Relevant mode
' 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
P20.05 Analog input automatic Range Default Unit Effective Relevant mode
’ offset adjustment 0~2 0 -- Restart p ‘ S ‘ T

0: No operation

1 ~ 2. AT ~ Al2 adjustment
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System initialization func- Range Default Unit Effective Relevant mode
tion 0 ~ 99 0 - Restart pls |

P20.06

0: No operation

1: Restore factory set values (without factory parameters)
2: Clear fault record

7: Absolute encoder reset, reset clear 21.32

8: Absolute encoder reset, reset clear 21.32 and 21.07

11: Re-recognize model

The rest: Reserved

Communication operation Range Default Unit Effective Relevant mode
instruction input 0 ~ 65535 0 -- Immediate P ‘ S ‘ T

P20.08

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
13071H: Reverse-rotation inertia identification
1302H: Store inertia identification values

1500H: Encoder initial angle identification

Communication operation Range Default Unit Effective Relevant mode
status output 0 ~ 65535 0 -- Display only p ‘ S ‘ T

P20.09

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-
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0~ 32 0 -- Immediate P S

tion sequence numbers

0~ 16

Communication starting Range Default Unit Effective Relevant mode

P20.12

homing 0-~9 0 - Immediate Pl |

0: No operation

1: Start homing
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I P21 Status parameters

Range Default Unit Effective Relevant mode
P21.00 Servo status
0 ~ 65535 0 — Display only Pls |
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 Trom Display only Pls |
Real-time display of motor speed. Unit is Trpm.
. . Range Default Unit Effective Relevant mode
P21.03 Speed instruction
-9000 ~ 9000 0 Trom Display only Pls |
Real-time display of current speed instructions. Unit is rom.
P21.04 Internal torque instruction Range Default Unit Effective Relevant mode
' (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.
Sl Phase current effective Range Default Unit Effective Relevant mode
: value 0 ~ 65535 0 0.01A Display only pls |
Real-time display of U-phase current RMS value. Unit is 0.07A.
Range Default Unit Effective Relevant mode
P21.06 DC busbar voltage
0 ~ 65535 0 0.1V Display only Pls |
Real-time display of the busbar voltage value. Unit is 0.1V.
. Range Default Unit Effective Relevant mode
Absolute position counter
P21.07 . -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 to 360.0 degrees.
e Mechanical angle (relative Range Default Unit Effective Relevant mode
: to encoder zero point) 0 ~ 65535 0 0.1 degree Display only Pls |
Real-time display of the angle value of the motor's rotary axis
0.0 ~ 360.0 degrees
o Load inertia identification Range Default Unit Effective Relevant mode
' value 0 ~ 65535 0 0.01 kg ¢ Display only Pls |
0.01kgcm® ~ 65535 kg cn?’
L Speed value relative to Range Default Unit Effective Relevant mode
' input instruction -9000 ~ 9000 0 Trom Display only pls |
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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 X -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 (32-
P21.15 . -2147483646 ~
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 P 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

. . 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 ~ 511 0 - Display only Pls |

Real-time display of the status of DI1 to DI9 on the panel.

If the third bit from the right of P07.21 is 0, when the Dl 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.

Real-time display of the status of DO1 to DO9 on the panel.

o

If the third bit 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 o

Q

low level, it is represented by a binary 0. Binary bits BITO to BIT8 are used for DI1 to DI8, respectively. 3
Iy

(=g

P21.23 Digital output signal Range Default Unit Effective Relevant mode 3
' monitoring 0 ~ 511 0 — Display only Pls | o

3

)

©

(=l

o

=

If the third bit 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 DO?9.

If the third bit 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 DO1 to DO9 respectively.

Range Default Unit Effective Relevant mode
P21.24 Encoder status
0 ~ 65535 0 — Display only Pls |
Encoder status
. Total power-on time (32- Range Default Unit Effective Relevant mode
' bit) 0 ~ 2147483646 0 0.1s Display only Pls |

Real-time display of the drive's cumulative total power-up time value.
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The range of displayed values is: 0.0:214748364.6s

S Al1 voltage after adjust- Range Default Unit Effective Relevant mode
. ment -32768 ~ 32767 0 mv Display only p ‘ S ‘ T
Real-time display of the voltage value of Al1, which has been calibrated.

P21.28 Al2 voltage after adjust- Range Default Unit Effective Relevant mode
' ment 32768 ~ 32767 0 1mv Display only Pls |
Real-time display of the voltage value of Al2, which has been calibrated.

P21.29 Al1 voltage before adjust- Range Default Unit Effective Relevant mode
: ment -32768 ~ 32767 0 mv Display only P ‘ S ‘ T
Real-time display of the original voltage value of Al1, which has not yet been corrected for processing.

21150 Al2 voltage before adjust- Range Default Unit Effective Relevant mode
' ment 32768 ~ 32767 0 =Y Display only Pls |

Real-time display of the original voltage value of Al2, which has not yet been corrected for processing.

Range Default Unit Effective Relevant mode
P21.31 Module temperature .
0 ~ 65535 0 C Display only Pls |
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 X -2147483646 ~
absolute encoder (32-bit) 0 1Unit 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 Ppls |
Display software version number.
Range Default Unit Effective Relevant mode
P21.37 Version code 2
0 ~ 65535 0 0.01 Display only Pls |
Display software version number.
Range Default Unit Effective Relevant mode
P21.38 Version code 3
0 ~ 65535 0 0.01 Display only Pls |
Display software version number.
Range Default Unit Effective Relevant mode
P21.39 Product series code
0 ~ 65535 0 - Display only Pls |
Display customized edition series number
Range Default Unit Effective Relevant mode
P21.40 Fault record display
0~9 0 -- Immediate p ‘ S ‘ T
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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 faults

Range Default Unit Effective Relevant mode
0 ~ 65535 0 - Display only Pls |

P21.41 Fault code

Fault codes, for the meaning of the corresponding values, please refer to the Error and alarm code list.

Time stamp upon selected Range Default Unit Effective Relevant mode
fault (32-bit) 0 ~ 2147483646 0 0.1s Display only Pls |

P21.42

The total power-up time accumulated when a fault occurs.

Current rotation speed of Range Default Unit Effective Relevant mode
the selected fault -9000 ~ 9000 0 Trpm Displayonly | P | s | T

P21.44

Motor speed when a fault occurs.

U-phase current of the Range Default Unit Effective Relevant mode
selected fault 0 ~ 65535 0 0.01A Display only Pls |

P21.45

The effective value of the U-phase current when a fault occurs.

Busbar voltage of the Range Default Unit Effective Relevant mode
selected fault 0 ~ 65535 0 0.1V Display only Pls |

P21.47

The value of the bus voltage when a fault occurs.

S Input terminal state of the Range Default Unit Effective Relevant mode
; selected fault 0 ~ 511 0 - Display only P ‘ S ‘ T .
o
The status of DI1 to DI? when a fault occurs. When the current Dl interface is high level, the digital tube displays the upper %
half, and when it is low, the lower half is displayed. (3D
(=g
o
L Output terminal state of Range Default Unit Effective Relevant mode @
. o
the selected fault 0 ~ 511 0 - Displayonly | P | s | T e
(2]
=
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. g.
L Customized software Range Default Unit Effective Relevant mode
' version number 0 ~ 65535 0 0.01 Display only pls |

Customized software version number

Range Default Unit Effective Relevant mode
P21.51 Load ratio

0 ~ 500 0 1% Display only Pls |

Range Default Unit Effective Relevant mode
P21.52 | Regenerative load ratio

0 ~ 500 0 1% Display only Pls |
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Range Default Unit Effective Relevant mode
0 ~ 65535 0 - Displayonly | P | s | T

P21.53 Internal warning code

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 - Displayonly | P | s | 7
Customized serial code
. Range Default Unit Effective Relevant mode
Absolute position counter
P21.56 ) ) ] -2147483646 ~
high 32 bits (32-bit) 0 - Display only P S T
2147483646

When bit 4 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 in-
struction unit.

Range Default Unit Effective Relevant mode
Feedback pulse counter
P21.58 i : : 2147483646 ~
high 32 bits (32-bit) 0 - Display only P S T
2147483646

When bit 4 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 instruc-
tion unit.

Range Default Unit Effective Relevant mode
Modulo absolute position
P21.61 . -1073741824 ~
counter (32 bits) 0 - Display only P S T
1073741824
1073741824 ~ -1073741824
P21.63 Servo stack version num- Range Default Unit Effective Relevant mode
' ber 0 ~ 65535 0 0.01 Display only Pls | .
o
Displays the servo stack version number L
Q
521 64 Profinet Servo Exclusive Range Default Unit Effective Relevant mode 3
: Version Number 0 ~ 65535 0 0.01 Display only pls | z
Q
Profinet Servo Exclusive Version Number g
3.
e Display of current network Range Default Unit Effective Relevant mode S
. o
status 0000H ~ FFFFH 0 - Display only Pls | S

1: Communication unestablished

4 Communication established

Range Default Unit Effective Relevant mode

0000H ~ FFFFH 0 -- Display only p ‘ S ‘ T

P21.66 MAC1

Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF

The panel is displayed in hexadecimal.
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Range Default Unit Effective Relevant mode
P21.67 MAC2
0000H ~ FFFFH 0 - Displayonly | P | s | T
Decimal: 0 to 65535
Hexadecimal: 0x0 to OXFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P21.68 MAC3
0000H ~ FFFFH 0 - Display only Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
Range Default Unit Effective Relevant mode
P21.69 MAC4
0000H ~ FFFFH 0 - Display only Pls |
Decimal: 0 to 65535
Hexadecimal: 0x0 to OxFFFF
The panel is displayed in hexadecimal.
I Digital input (DI) function definition table
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
) ) continue to work after alarm reset.
Alarm reset signal (edge-triggered
2 ER_RST function) This function is along the effective level, when the set terminal
unction
is level effective, and also only effective when the edge changes
are detected.
Proportional action switching/gain  |Invalid - Speed control loop is controlled by PI
3 GAIN_SEL o ] .
switching Valid - Speed control loop is controlled by P
) ) o Invalid-Currently running instruction is A
4 CMD_SEL Torque instruction source switching
Valid-Currently running instruction is B
Invalid-No action
5 PER_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
Switch between speed, position, and torque according to the
10 MODE_SEL Switching 16 operation instructions
selected control mode (3, 4, 5).
) Valid-Enables the zero fixing function
12 ZERO_SPD Zero speed clamp function
Invalid - Disable the zero position fixing function
) Valid-Disable instruction pulse input
13 INHIBIT Pulse inhibit
Invalid-Allow instruction pulse input
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Setting value

Symbol

Name

Description

When the mechanical movement exceeds the movable range

limit switch action, enter the overtravel protection function.
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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 ) ) . )
Valid-Negative overtravel, prohibit reverse drive
Invalid-Normal range, allow negative drive
Valid - External torque limit is valid
16 PCL Positive external torque limit
Invalid - External torque limit is not valid
] o Valid - External torque limit is valid
17 N_CL Negative external torque limit
Invalid - External torque limit is not valid
) Valid - Input according to the set instruction
18 P JOG Positive JOG ) ) o )
Invalid - Stop input of the running instruction
) Valid — Reverse input according to the set instruction
19 N_JOG Negative JOG ) : o )
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_SEL? is invalid- electronic gear 2
21 GEAR_SEL2 Electronic gear selection GEAR_SEL1 is invalid, GEAR_SEL? is valid-electronic gear 3
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
Internal multi-segment position enable |Invalid-Ignore internal multi-segment instructions
25 PSEC_EN : ) ) ) . )
signal 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
”7 INTP OFF Disable the execution of interrupt ~ |Valid-When parameter P08.86 is not set to 0, DI can be used to
B 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 o
Invalid-Instruction is zero as the positioning status
Invalid - No effect
32 FORCE_ER Forced fault protection input )
Valid - Enter fault status
Invalid - No effect
Interrupt positioning execution trigger |Valid - When the value of parameter P08.86 is not 0, the position
34 INTPTRIG

signal

instruction is triggered to interrupt the execution process, which

can only be configured to DI8 and DI9.
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Setting value Symbol Name Description
Invalid - No effect
Halt generation of internal position ) ) ) )
35 INPOSHALT ) Effective-Decelerate and halt execution of internal multi-stage
instructions o ) o

positional and interrupt positioning
Invalid - No effect

36 ANALOG Disable analog input
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 = Probe function 1 execution signals
Invalid - No effect

40 Touch2 Touch probe 2
Valid = Probe function 2 execution signals

I Digital output (DO) function definition table
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Setting value Symbol Name Description
The servo state is ready to receive the S_ON valid signal.
1 S_RDY Servo ready Valid-Servo ready
Invalid - Servo not ready
2 S_ER Fault output signal Valid when a fault is detected
3 S_WARN Warning output signal Warning output signal active (on)
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 to confirm torque limit
9 TLT Torque limit signal Valid - Motor torque is limited
Invalid - Motor torque is not limited
Signal to confirm 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:
11 BKOFF Brake release signal output Valid - Release the brake, the motor shaft is free
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.
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Setting value

Symbol

Name

Description

The output signal is valid when the speed feedback value reach-

13 V_ARR Speed feedback specified range arrival |es the value set in P04.45, and a variation range of +/-10rpm is
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 INTPWORK 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 corre-
20 PCOM?2 Position 2 comparison trigger signal )
sponding range.
. ) } i Trigger signal is output when position 3 reaches the corre-
21 PCOM3 Position 3 comparison trigger signal )
sponding range.
. ] ) ] Trigger signal is output when position 4 reaches the corre-
22 PCOM4 Position 4 comparison trigger signal

sponding range.
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apter 7 Errors & alarms and troubleshoot-
ing

7.1 List of alarm and fault codes . . . . . . reeveeneerenentenes 287

7.2 Error and alarm causes and handling measures.. ceereeneeeeneienees 288




7.1

List of alarm and fault codes

Table 7-1, List of factory-defined fault codes

Error code Name Stop mode Reset (Y/N) |Alarm Records (Y/N)
Err.001 Abnormal system parameter Stop immediately N N
Err.002 Product model selection fault Stop immediately N N
Err003 Parameter storage fault Stop immediately N N
Err004 FPGA fault Stop immediately N N
Err.005 Product matching fault Stop immediately N N
Err006 Program error Stop immediately N N
Err.007 Encoder initialization failure Stop immediately N Y
Err008 Short circuit to ground detection fault Stop immediately N Y
Err009 Over-current fault A Stop immediately N Y
Err.010 Hardware initialization fault Stop immediately Y Y
Err.011 Program execution error Stop immediately Y Y
1012 Incremental optical encoder Z disconnection or abnor- Stop immediately v v

mal number of absolute encoder turns
Err013 Abnormal encoder communication Configurable Y Y
Err014 Abnormal encoder data Configurable Y Y
Err015 Abnormal under-voltage of encoder battery Stop immediately N Y
Err016 Overlarge speed deviation Configurable Y Y
Err017 Torque saturation timeout Configurable Y Y
Err018 Control power under-voltage Configurable Y Y
Err019 Tripping Configurable Y Y
Err.020 Over-voltage Stop immediately Y Y
Err.021 Under-voltage Decelerate to stop Y Default N, optional
Err022 Current sampling fault Stop immediately Y Y
Err023 Overlarge Al sampling voltage Stop immediately Y Y
Err024 Over-speed Stop immediately Y Y
Err025 Electric angle identification failure Stop immediately Y N
Err026 Inertia identification failure Stop immediately Y N
Err027 DI terminal parameter setting fault Stop immediately Y N
Err.028 DO terminal parameter setting fault Stop immediately Y N
Err029 Over-current fault B Configurable Y Y
Err040 Invalid servo ON instruction fault Configurable Y N
Err.042 Over-speed pulse division output Configurable Y Y
Err043 Overlarge position deviation Configurable Y Y
Err044 Main circuit input phase loss Configurable Y Y
Err045 Drive output phase loss Configurable Y Y
Err046 Overloaded drive Configurable Y Y
Err047 Overloaded motor Configurable Y Y
Err048 Electronic gear setting error Configurable Y N
Err.049 Overheated heat spreader Configurable Y Y
Err.050 Abnormal pulse input Configurable Y Y
Err051 Overlarge full-loop position deviation Configurable Y Y
Err.054 User forced fault Decelerate to stop Y Y
Err055 Absolute position resetting fault Configurable Y Y
Err.056 Main circuit power outage Decelerate to stop Y Default N, optional
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Error code Name Stop mode Reset (Y/N) |Alarm Records (Y/N)
Err057 DB overload Configurable Y Y
Err058 STO Safe Torque Off Stop immediately Y Default N, optional
Err059 Prohibit EPOS relative positioning Stop immediately Y Y
E1 060 First startup after writing a customized version of the Stop immediately No N

program
Err065 Prohibited operation in PROFINET communication mode Configurable Y Y
Err 066 Parameter setting is prohibited in PROFINET communi- Configurable v v
cation mode operation.
Err067 arm and 200P parallel port error Decelerate to stop Y Y
Err069 Overlarge mixed deviation Configurable Y Y
Err071 MAC address error Configurable Y Y
Err077 PROFINET communication interruption Configurable Y Y
AL.080 Under-voltage alarm No stop Y N
AL.081 Overloaded drive alarm No stop Y Y
AL.082 Overloaded motor alarm No stop Y Y
AL.083 Modification of parameters that need power restart No stop Y N
AL.084 Servo not ready No stop Y N
AL.085 E2PROM writing frequency alarm No stop Y N
AL.086 Positive over-travel alarm No stop Y N
AL.087 Negative over-travel alarm No stop Y N
AL.088 Position instruction over-speed No stop Y N
AL.090 Absolute encoder angle initialization alarm No stop Y Y
AL.093 Under-voltage alarm No stop Y Y
AL.094 Over-small external regenerative resistor No stop Y N
AL.095 Emergency stop Decelerate to stop Y N
AL.096 Homing error Decelerate to stop Y N
AL.097 Encoder battery under-voltage No stop Y N
AL.098 Unfinished AD sampling No stop Y N

7.2  Error and alarm causes and handling measures

®

Table 7-2 describes the causes of alarms and faults, and measures to deal with them; the dark background cells in the ta-
ble are bus-specific faults.

Table 7-2 List of causes and treatment measures for manufacturer-defined faults

m

3

o

)

n

Error code and name Cause Handling measure o]
)

Err00T 1. Instantaneous decrease in power voltage; 1. Ensure the power voltage is within the specified o
rr.001: 3
2. The range of some parameters has been changed after  |range. Restore the parameters (P20.06 set to 1); 3

Abnormal system ) o »
" software updates, which makes the stored parameters 2. Please restore the parameters first if the software has %
parameter a
exceed set ranges. been upgraded. or

Err.002: ) i 1. Check if the encoder cable is normal and fasten the 8
1. The connecting cable of the encoder is damaged or loose; o

Product model selec- o cable; o
) 2. Invalid drive or motor model. ) ) ) »
tion fault 2. Replace the faulty motor or drive with a valid one. 8‘
[e]

(=4

=)

«Q
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Error code and name

Cause

Handling measure

Err.003:

Parameter storage fault

1. Over-frequent parameter reading/writing;
2. The equipment for parameter storage is faulty;
3. Power supply is unstable;

4. Faulty drive.

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.

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
. ) 1. Check the connection of the encoder cable ;
1. The connecting cable of the encoder is damaged or loose; ] ) } )
~|2. Replace the mismatching product with a matching
2. Use a three-party external port such as an encoder, which
one;
Err.005: is not matched with the equipment;

Product matching fault

3. The 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 high-

er or two-level lower than that of a drive.

Err.006: 1, Abnormal system parameter; EEPROM fault, set P20.06 to1 to initialize system
Program error 2. Internal fault of drive. parameters and reconnect to the power supply.
Err.007:

Encoder initialization

failure

Abnormal encoder signal detected during power-on.

Check the encoder wiring, or replace the encoder

cable.

Err.008:
Short circuit to ground

detection fault

1. UVW wiring fault;
2. Motor damages;

3. Faulty drive.

1. Check if UVW is short-circuited to ground. If so, then
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

1. The instruction input is synchronized with servo connec-
tion or is too fast.

2. The external braking resistor is too small or short-circuit-
ed;

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 "o_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-circuited, 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.

Err.010:
Hardware initialization
fault

1. Control chip initialization failure;

2. Localized damage to the circuit board;

1. Check if the drive is installed and wired correctly;
2.If the drive is damaged, please contact the manufac-

turer for repair.
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Error code and name

Cause

Handling measure

Err011:

Program execution

Internal drive abnormality, or firmware update abnormality

1. Contact the manufacturer to confirm whether the

drive version and firmware version are matching;

error 2. Replace with a new drive.
1. Manually rotate the motor shaft first, if there is still
Incremental encoder: - )
] o N ) a fault report, then check the encoder wiring, rewire or
1. Abnormal Z signal receiving; bad wiring of the Z signal
) ‘ replace the cable, or replace the encoder, and re-power
Err.012: cable; or Z signal's loss of absolute encoder resulted from

Incremental photoelec-
tric encoder Z broken
wire or absolute value

encoder turns abnor-

encoder fault;
Absolute encoder:
2. Inadequate absolute encoder battery power supply.

3. Parameter P06.47 is set to 1 (set as an absolute system).

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

mal Encoder initialization is not performed.
o ) reconnect to the power supply.;
4. The encoder motor terminal is unplugged or plugged in o
) 4. Set P20.06 to 7 to initialize the number of turns, and
during power off.
reconnect to the power supply.
Err.013: 1. The communication encoder cable is disconnected; 1. Check the encoder connection or replace the encod-

Abnormal encoder

communication

2. The encoder is not grounded;

3. Communication verification is abnormal.

er cable;

2. Check if the encoder is well grounded.

Err014:

Abnormal encoder data

1. Disconnection or bad contact of the serial encoder ;
2. The reading/writing of the serial encoder data is abnor-

mal.

Check or replace the encoder cable.

Err.015:
Abnormal under-volt-

age of encoder battery

The encoder battery voltage is lower than the threshold
value specified by P06.48; the tens place of P06.47 is 1.

Replace the encoder battery.

Err.016:

Overlarge speed

The absolute value between the speed instruction and

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 saturation

timeout

Torque maintains a long-term saturated state, which lasts
longer than the threshold time specified by P06.46.

1. Increase the time span specified by P06.46 ;
2. Check if UVW is disconnected.

Err.018:

Control power un-

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.

der-voltage
o ) B ) 1. Check UVW and encoder wiring.
Err.019: Circuit divergence results from incorrect wiring, which leads
o o 2. Check the motor and drive. Replace it when neces-
Tripping to motor tripping and loss of speed. }
sary and contact HCFA detection.
1. Input a correct power voltage range;
) 2. Check if the drive has already connected with an
1. The voltage of the power supply exceeds AC 280V, which
external resistor; check if the external resistor value
surpasses the limited range; ) .
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.
3. The 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.
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Error code and name

Cause

Handling measure

Err.021:

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 default, 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 thresh-
old (P06.36) is set too high.

Err.022:

Current sampling fault

Current sampling fault of the drive

Replace servo drive

Err.023:

Overlarge Al sampling

1. 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 rota- | 1. Lower the speed instruction;
Err024 tion speed 2. Check whether the UVW phase sequence is correct;
rr.024:
2. UVW phase sequence error 3. Adjust the gain of the speed loop to reduce over-
Over-speed
3. Serious overshoot of speed response shoot;
4. Faulty drive 4. Replace the drive.
Err.025:

Electric angle identifi-

cation failure

1. Over 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

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 identifi-

1. Reduce load or increase current loop gains;

2. Ensure a correct identification process.

failure )
cation process.
1.1n P04.01~P04.09, there are cases where the same
function is assigned to more than one physical DI
1. Different physical DI terminals are assigned to the same DI |terminal;
Err027:

DI terminal parameter

setting fault

function.
2. Both physical DI terminals and communication control DI

functions are assigned at the same time.

2. The function assigned in P04.01 to P04.09 is activat-
ed 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.

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.
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Error code and name

Cause

Handling measure

Err.029:

Over-current fault B

1. The instruction input is synchronized with servo connec-
tion or is too fast.

2. The external braking resistor is too small or short-circuit-
ed;
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 "o_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-circuited, 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 theacceleration and deceleration

times.

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.

Err.042:
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

deviation

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 adjusting 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 (P00.19).

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 more

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-

loss phase power supply to ensure that the input power
than 1 second.
supply is balanced or that the input power supply
voltage conforms to the specifications;
Err.045: 1. Bad connection of UVW 1. Check UVW wiring

Drive output phase loss

2. Disconnection resulted from a faulty drive

Builooysa|gnoJ} pue swiefe )@ sI01ig «

2. Replace servo motor
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Error code and name

Cause

Handling measure

Err.046:

Overloaded drive

The loaded operation exceeds the drive inverse time curve.
The causes are as follows:

1. The motor UVW cable or encoder cable is loose or faulty;
2. The 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.047:

Overloaded motor

The loaded operation exceeds the drive inverse time curve.
The causes are as follows:

1. The motor UVW cable or encoder cable is loose or faulty;
2. The 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 resolu-
tion/10000000, encoder resolution/2.5].

Set the correct gear ratio.

Err.049:
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 inappro-
priate clearance between drives;

5. The 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. If a fault is still reported after a 5-minute power off

and then restart, replace the drive.
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Error code and name

Cause

Handling measure

Err.050:

Abnormal pulse input

1. Input pulse frequency is larger than the specified maxi-
mum 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.

Err.051:
Overlarge full-loop

position deviation

1. Abnormal external encoder;

2. Relative setting is too conservative.

1. Confirm that the external encoder is correctly wired.
If it is 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.

Err.054:

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 HCFA for technical supports.

Err.056:

Main circuit power

Power outage or abnormal main power line. (Note: This fault

does not store the record by default, it can be set whether

Check if there is an instantaneous power decrease.

Increase power voltage capacity.

outage to store or not through P07.19)
o 1. Reduce the number of braking times or change the
1. DB braking is too frequent; )
Err057: ) o ) ) . |parameter settings
2. Load inertia is too large, the speed is too high, resulting in
DB overload 2. Reduce the load inertia or reduce the maximum
long braking time. ]
operating speed.
STO terminal recovery, automatically clear the fault;
Er.058: Enable STO function; check whether the STO power supply wiring is normal
STO safety protection |Abnormal power supply to STO circuit or abnormal wiring | If users confirm the above still report faults, replace the
machine
Er.059: i o ) } Detect EPOS telegram, clear the continuous transmis-
. . Relative positioning is selected when setting the continuous | } ; ) o
EPOS prohibit relative o ) sion bit to zero or disable the use of relative positioning
o transmission method in EPOS mode (POS_STW1.12=1) . ) o
positioning in continuous transmission mode.
Err.060:
The first start up after |First startup after downloading a customized program into a|Restore factory values for loading customized parame-
writing customized drive that already has a standard program. ters.
software
Err.065: JOG and inertia recognition of the operation panel is
Prohibited operation in |Panel JOG and inertia recognition is prohibited in PROFINET |prohibited under normal communication between PLC
PROFINET communica- |communication mode. and servo, so please perform JOG and inertia recogni-
tion mode tion of the panel in the offline state.
Err.065:

Parameter setting is
prohibited in PROFINET
communication mode

operation.

Writing of device name, IP and MAC is not allowed during

PROFINET communication mode operation.

Writing of device name and IP and MAC is not allowed

during BUS operation.

Err067:
FMC parallel port error
between arm and 200P

FMC parallel port error between arm and 200P

Contact factory technician
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Error code and name

Cause

Handling measure

Err.069:
Overlarge mixed

deviation

1. External encoder is disconnected;
2. Damaged external encoder;

3. Device transmission failure

1. Check or replace external encoder and wiring;
2. Check or replace external encoder and wiring;
3. Check and repair mechanical transmission sections

Err071:
MAC address error

1. MAC address is lost.
2. The MAC address saved by the servo itself is inconsistent
with that of the 200P

1. Rewrite the MAC address of this drive
2. Contact the manufacturer for technical support

Err.075:

DSC configuration error

The DSC function is not allowed in non-IRT mode.

1. Configure IRT mode correctly
2. Do not use DSC mode, use PLC internal position

control

Err.077:
PROFINETCommunica-

tion interruption

1. Network cable contact problem
2. PLC does not work properly
3. whether it is a shielded cable

4. IRT mode setting cycle is too short

1. Check whether the network cable contact is normal
2. Check whether PLC works normally

3. Please replace the shielded network cable

4. Check whether the synchronization period of IRT
mode is too short, resulting in connection lost, increase

the synchronization period.

AL.080:

Under-voltage alarm

Busbar voltage is low.

1. Check the main circuit power supply.

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:

1. The motor UVW cable or encoder cable is loose or faulty;
2. The 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 opera-
tion.

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.082:

Overloaded motor

The loaded operation exceeds the drive inverse time curve.
The causes are as follows:

1. The motor UVW cable or encoder cable is loose or faulty;
2. The 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 opera-

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

alarm tion. cable of a motor are connected to their corresponding
3. Misconnect the UVW and encoder wires of the same drive;
motor to different drives when wiring multiple drives. 4. Extend the acceleration and deceleration time, and
4. Overload or the drive or motor size is too small. re-select the appropriate drive or motor;
5. Possible lack of phase or wrong phase sequence. 5. Check whether the motor output UVW is connected
6. Damaged drive or motor incorrectly and whether it is shorted to ground;

6. Replace the drive or motor.
AL.083:

Modification of param-
eters that need power

restart

Modify parameters that need restarting for going into effect

Builooysa|gnoJ} pue swiefe )@ sI01ig «
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Error code and name

Cause

Handling measure

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 direc-

tion, 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.

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 direc-

tion, 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.

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.

AL.093:
Overloaded energy
consumption brake

Energy consumption braking power is overloaded:

1. 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

regenerative 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
resistor 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

under-voltage

Encoder battery voltage is below the threshold value
specified by P06.48.

Check or replace encoder battery.

AL.098:
Unfinished AD sampling

ADC sampling fault

Check the drive.
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