Kinco

ISMD low-voltage servo integrated motor

User manual

Kinco Electric (shenzhen) Ltd.
www.kincoautomation.com



Kinco iSMD low-voltage servo integrated motor user manual

Preface

Thank you for using Kinco servo products! iSMD servo drive are a new generation of small size, good

performance and high stability products developed by Kinco after market research and according to the

characteristics of the automation industry. iSMD support CAN, Modbus, EtherCAT, Profinet control methods, and

have standard STO function, widely used in logistics storage equipment, mobile handling equipment, sorting cars,

mobile service robots and other fields. For customers who have special requirements in communication mode,

installation mode, protection level, etc., we also provide customized servo drives and motors for various application

scenarios.

Please read the manual carefully and follow the operation requirements in the manual, which will help you

correctly set up the drive to achieve the best performance.

Confirmation

® Please confirm whether the product is damaged during transportation

® Please confirm the motor model, drive model, and motor wiring model are consistent with the model you ordered

according to the nameplate information on the drive and motor.

® Please confirm whether the terminal accessories of the drive is complete, and the motor oil seal and keys are

complete on the drive.

If there is any problem with any of the above, please contact Kinco or your supplier to solve it.

Part list
Accessory package Name Model Count

Communication connector X1 (AA/AS model) F7GM-3.5-16P-7 1

Communication connector X1 (EA/ES/PA/PS model) MS8-P4D-PWAO5 2

IO connector X3A F7GM-3.5-16P-A 1

iSMD 60D/S0D Battery connector X3D F7EMM-3.5-02P-A-100 1
accessory package(IP20) Power supply connector X5 F9AP-7.5-04P-A 1
STO connector X4 F7GM-3.5-06P-4 1

Terminal resistance

iSMD-R120

(Note: This is a free accessory.
Please contact sales if you would
like to receive one.)

iSMD 60D/80D
accessory package(IP65)

Communication aviation plug X1 (EA/ES/PA/PS model)

MS-P4D-PWAOQS

DI aviation plug X3A&X3B

MS8-P4A-PLAOS

DO aviation plug X3C MS8-P3A-PLAOS
STO aviation plug X4 MS8-P6A-PWAOS
Battery aviation plug X3D MB8-S3A-PLAOS

60 motor power supply aviation plug X5

M12-S5L-PLDP9

80 motor power supply aviation plug X5

M923-S6-GCA15
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9 Note

® Different models have different function and are equipped with different connector.

Safety attentions

Security Definition

The following safety symbols are used in the safety-related contents of this manual. Please observe them to avoid

injury.

Danger

Wrong operation could lead to death or serious injury.

Warning

Risk of minor injury or serious property damage.

Note
Information marked for attention helps ensure proper product operation.

Remind

Suggestion, reminding, or reference linking

Security claims
® Operating qualifications

This product must be operated by trained professionals. In addition, the operator must go through professional
skills training, familiar with the installation, wiring, operation and maintenance of the equipment, and correctly

respond to various emergency situations in use.

® Unpacking and acceptance

9 Note

® Before unpacking, first check whether the appearance of the package is normal and intact, without
obvious scratches, extrusion deformation, damage, or be affected with damp. For safety reasons,
do not use products with damaged packaging or parts.

® Please verify that the model number and quantity match the order information as per the order list
inside the box and the nameplate information on the product.

® Please confirm whether all terminal accessories are complete and there are no defects or rust on the

surface of the product.
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® Storage and transportation

A

Warning

® When handling, please handle with care. Do not stack the products too high to prevent product
damage and personal injury caused by product fall.

® [fthe drive is not used for a long time, it should be confirmed whether there is water or dew inside
the product before use, otherwise there is the risk of burning the drive. Please carry out closer
protection and necessary inspection.

® [fthe driver is placed in a low temperature environment for a long time, place it at a temperature
higher than 0 °C for a period of time before use to avoid damage to the driver.

® Please store the product in accordance with the specifications and avoid shock and vibration of the
driver during transportation and storage, otherwise it will cause the risk of product damage.

Remind

® [f the drive is not intended to be used for a long time, it is recommended that the drive be powered
on every few months to prevent damage to internal components due to moisture. At the same time,
the drive should be more tightly protected storage and pre-use inspection.

® When the product needs to be transported over long distances, it is necessary to pack the product

into a closed box before it can be transported.

® Installation and operation

A

Warning

Install in a place that can support the weight of the drive, otherwise there is a risk of injury or
damage to property when dropped.
Ensure that the driver is securely installed and screws are tightened. Pay attention to sharp edges
and corners of the driver to avoid injuries or cuts caused by falling.
The product should be installed in a place that is not easy to burn, to prevent the invasion of dust,
corrosive gases, conductive objects, liquids and flammable substances, and to maintain good heat
dissipation conditions;

Ensure that all protective measures are activated before powering on the product.
Do not touch the shell, brake resistance and other parts to test the temperature during the operation
of the product, otherwise there is the risk of burning.
In the application of dust, metal debris, oil pollution serious, should use a good sealing equipment
electrical cabinet.
The static electricity on the human body may seriously damage the sensitive components inside.
Before performing related operations, observe the measures and methods specified in ESD.
Otherwise, the drive may be damaged.
It is forbidden to modify the drive without permission. If the drive is damaged due to private

modification, the Department will not be responsible for it!
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A

® Maintain

A

Danger

If the surface of the product is damaged or the parts are incomplete, do not install and operate,

otherwise there is a risk of fire and injury.

® Foreign objects such as screws, metal gaskets, and metal rods falling into the drive pose a fire
hazard and property damage.

®  Wiring operations must be carried out by qualified personnel, otherwise there is a risk of electric
shock.

® Ensure the input power is completely disconnected before wiring ,otherwise, electric shock may
occur.

® The ground terminal of the driver must be grounded reliably; otherwise, electric shock may occur.

® RB-+ and RB- terminals are used to connect brake resistors. Do not short circuit them, otherwise
they may cause damage or fire.

® This product controls a potentially dangerous movement. Failure to comply with the regulations or
perform operations in accordance with the requirements of this manual may result in personal
injury, injury, and damage to the product and associated systems.

® Before powering on the device, ensure that the power supply meets requirements. Otherwise, the
device may be damaged or a fire may occur.

® When energized, do not touch the product and terminal, do not disassemble the parts of the
product, otherwise there is the risk of electric shock.

® Maintenance operations should be performed 10 minutes after the power is disconnected;
otherwise, there is a risk of electric shock.

® Only professional personnel can replace the parts, it is strictly prohibited to leave the wire or metal
in the machine, otherwise there is the risk of fire.

Remind

® Please use the cables specified by our company whenever possible when wiring. If the cable is
not specified by the kinco, please purchase the specified wiring material or equivalent after
confirming the rated current or use environment of the model used.

® The product is strictly prohibited from operating beyond the set parameters, being modified or
disassembled privately, being wired in violation of regulations, or being overloaded.

Danger

® [t is strictly prohibited for non-professionals to carry out equipment installation, wiring,
maintenance, inspection or component replacement.

® [t is strictly prohibited to perform equipment maintenance while it is powered on. Otherwise,
there is a risk of electric shock!

® When a product malfunctions or cannot be used normally, it must be sent back to the

manufacturer for repair. Users are not allowed to disassemble the product without authorization.
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13.4.8.4 Telegram 105 + additional telegram 750

Appendix I Commonly used formulas
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Chapter 1 Product description

Chapter 1 Product description

1.1 Product information

1.1.1 Naming rule

iSMD 60D-040-DOAK-AA

Identification Product
1SMD 1SMD integrated servo motor
Identification Flange size
60 60%60mm
80 80x80mm
Identification Inertia type
D Medium inertia
Identification Rated power
040 40x10 (W)
075 75x10 (W)
100 100x10 (W)
Identification Input voltage
D DC24~60V
Identification Encoder type
Q Multi-turm magnetoelectric
absolute value encoder
N Mechanical absolute value
encoder

Identification Customized code
Null P20 model
PXXX P65 model
Identification Soft version
000 Soft version
Identification Hardware
A Standard type
S STO safety type
Identification Control method
A RS485, CANopen
E EtherCAT
P Profinet
Identification Output shaft
K K: Key shaft with oil seal
Identification Brake
A Without brake
B With brake

Note: The IP20 model supports pulse function, the IP65 model does not support pulse function .

1.1.2 Nameplate description

Rated voltage

Rated power

Rated speed

e

Kinco®

Integrated Servo Motor
ISMD60D-040-DQAK-EA-000

~

Rated current

Rated toraue

Un:48VDC In:10.0A
Pn:400W Tn:1.27Nm
Nn:3000rpm Ins F

Kinco Electric (Shenzhen) Ltd.

MADE IN CHINA
S/N:

1125D40000002D4252260001

10T OO

Thermal class

Protection class

1P20

Serial number

/
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1.1.3 Part description

IP20-AS model (Only applicable to model with STO function)

X3D:Battery interface
(Only applicable to multi-turn magneto-electric HI&LO:Rotary DIP switch

encoders) .
\ X2:Type-C interface

\

X5:Power supply and
brake resistance interface

st

X4:STO interface

X3A:10 interface

X1:Communication interface

IP20-ES /PS model (Only applicable to model with STO function)

X3D: Battery interface
(Only applicable to multi-turn magneto-electric
encoders)

HI&LO: Rotary DIP switch X2: Type-C interface

X5: Power supply and
[ brake resistance interface

X3A: 10 interface X1: Communication interface X4: STO interface
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IP65-ES/PS model (Only applicable to model with STO function)

. X3D: Battgry interface _ X3C: DO interface
X3B: DI interface (Only applicable to multi-turn

magneto-electric encoders)

Type-C+Rotary DIP switch

X5: Power supply
interface

XIA(II:I) XlBl(OUT}

L X4: STO interface
X3A: DI interface X1: Communication interface

9 Note

® The iSMD PA & PS model does not have a rotary dip switch.
® The AA/EA/PA model do not have X4 interface, mechanical multi-turn N encoder without X3D

The X3D interface is a battery interface for multi-turn magnetoelectric encoder. When in use, an external

battery box (optional accessory) can be connected. The installation position of the battery box is as follows

IP20 model
Battery box model:BAT-iISMD

—

efel=l4
O|lej@je|©
'q-m E=]
><

©)

1
1

RB- RB+ DC- DCH

X5

-
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IP65 model

@ 5&’@@'@

17

©

.’)m\'fl:l

cable
v |

]
Lamad

Battery boxl: BAT-ISMD-P
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1.1.4 Dimension description

IP20 model
iSMD60D-040-DQoK-A A-000 (when A=A, there is no X4 interface)

ERBAR TR
(Connector Cable Space
_— =
e ] ]
S
it Eui—:; =)
- = | (Bat tery-B0X
-zl 25 Connector
T -
= = Cable Space) U
e
M5X15 H o ;
=
: H
_" \
[ 16 | B
041 L 30 60

iSMD60D-040-DNoOK-A A-000 (when A=A, there is no X4 interface)

16 5
f =T
i =
&? — — e
| (Comector Cable Space) | _
HERERREE = HAQRAREE
2 |
I
I 7 b
] .
16 EAS —
I~
3|1 Jo.04]4]
30+1 L 60
I W
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iSMD60D-040-DQUK-E/P A-000 (when A=A, there is no X4 interface)
16 5

| Nig
] =
5 KEY T T
o é? 2222 )
(Cmmeﬂ CaﬁSpace) .
=
= =~ 9
= ) .
I 5 j/
1
I
31 [o.04]a]
3041 L 60
= W

iSMD60D-040-DNoOK-E/P A-000 (when A=A, there is no X4 interface)

16 5

=
A" T

Iﬁonnector Cable Spacil

mg |

o] 232

gg?ﬁag |

=|Q T 7 ] -
— H

3041 L 60
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iSMD60 series model With brake Weight (Kg) Overall dimension L (mm)
iSMD60D-040-DQAK-A A -000 1.4 107£1.5
iSMD60D-040-DQBK-A A -000 v 1.8 140.5+1.5

iSMD60D-040-DQAK-E/P A -000 1.4 107£1.5
iSMD60D-040-DQBK-E/P A -000 v 1.8 140.5%1.5
iSMD60D-040-DNAK-A A -000 1.4 114£1.5
iSMD60D-040-DNBK-A A -000 v 1.8 147.5+1.5
iSMD60D-040-DNAK-E/P A -000 1.4 114+1.5
iSMD60D-040-DNBK-E/P A -000 v 1.8 147.5%1.5

iSMDS80D-075/100-DQuK-A A -000(when A=A, there is no X4 interface)

% 6.0 o
I—F=g—- -H RS TR _l
‘%é‘f’ KEY Cti e o =
RRTRREHR  £6A =
— ==
= ;)
i i
== 74
—7 =Y
iE E
(@)
\ ‘% — —
I\ 1L _.j

311

21,59,

20

R RSN
(Battery-BOX

Connector
Cable Space)
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iSMDS80D-075/100-DNCK-A A -000(when A=A, there is no X4 interface)

‘i; 2% 6.9 ug
-;" - r ERERATN S
é@ (Curmecti CabiSpace F o
KEY =
[ ) i g, ) =
— = E=si j
=™ 7
5 i
— o
(b= £
g8 =
(@]
I — i
N
3541 L 80

n

21,58,
N
Im

nivin

|

“@ﬂ:

iSMD80D-075/100-DQuK-E/P A -000(when A=A, there is no X4 interface)

= P L
Q’ KEY 2
§
= i_mﬂiiﬁ&ﬂ?ﬁl =5
2|3 (Battery-BOX
27 2 Connector
EE = o Cable Space) g
?—T = I/ L —
=S 5 w
= Y H
&\3 . —
IS —i_/
4 Tooy
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iSMDS80D-075/100-DNoK-E/P A -000(when A=A, there is no X4 interface)

las 7

LT
Ofgo.u]4]

[

| (Connector Cable Space) |

|

|

g
FTowli]

|4 S E— D
—7 E
Ol — 7
|0
sl

iSMD80 series model With brake Weight (Kg) Overall dimension L (mm)
iISMD80D-075-DmAK-A A-000 2.4 124.5%£1.5
iISMD80D-075-DuBK-A A -000 v 3.1 157.5%£1.5

iSMD80D-075-DmAK-E/P A-000 2.4 124.5%£1.5
iSMD80D-075-DmBK-E/P A -000 v 3.1 157.5%+1.5
iSMD80D-100-DmAK-A A -000 29 139.5%+1.5
iSMD80D-100-DuBK-A A -000 v 3.6 172.5%£1.5
iSMD80D-100-DmAK-E/P A-000 2.9 139.5%£1.5
iSMD80D-100-DuBK-E/P A -000 v 3.6 172.5%£1.5
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IP65 model

iSMD60D-040-DQoK-E/P A-000-P000 (when A=A, there is no X4 interface)

Cable
Space)

ezngen] _

(Connector|

16 |5
- E%; KEY 350 il !
= | (Connector Cable Space)
=3 %Ei'
- =™ 7 17
[
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]
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iSMD60D-040-DNoK-E/P A -000-P000 (when A=A, there is no X4 interface)
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iSMD60 series model With brake Weight (Kg) Overall dimension L (mm)
iSMD60D-040-DQAK-E/P A -000-P000 1.6 122+1.5
iSMD60D-040-DQBK-E/P A -000-P000 Y 2 155.5%1.5
iISMD60D-040-DNAK-E/P A -000-P000 1.6 129£1.5
iISMD60D-040-DNBK-E/P A -000-P000 y 2 162.5%1.5

iSMDS80D-075/100-DQuK-E/P A -000-P000 (when A=A, there is no X4 interface)

BT
(Connector Caﬂﬁpane)
= ~~— |ERRAATN
= []:l (Connector
= Cable
‘ l Space)
— U:JJ |
= EE TE —
ES[E|S] =
Q [ % !
) ' e
4620 65 b —
: =
3+0.3| | {0.06(A 2.5
351 L 160

hes

7
N
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iSMDS80D-075/100-DNCK-E/P A -000-P000 (when A =A, there is no X4 interface)

-0
6.9 g1g

010341

PA]

al
| | .0

KEY B
(Connector Cable Space)
™ ‘ 7
D :
16520 / 6 I) P
D
3203 T Tow]s

35t1

9.5

(Connec tor
Cable
Space)

Overall dimension L

iSMD80 series model With brake Weight (Kg) (mm)
iSMD80D-075-DmAK-E/P A -000-P000 2.8 129.5+£1.5
iSMD80D-075-DmBK-E/P A -000-P000 v 3.7 162.5£1.5
iSMD80D-100-DmAK-E/P A -000-P000 3.3 144.5£1.5
iSMD80D-100-DmBK-E/P A -000-P000 v 4 177.51.5

-

Note

The iSMD PA & PS model does not have a rotary dip switch.
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1.2 Product specification parameter

IP20 model

Model parameter

*1 iISMD60D-040-DmoK-% A -000
*2 iISMD60D-040-DmoK-A A -000-05V0

*1 iSMD80D-075-DmK-% A -000
*2 iSMD80D-075-DmoK-A A -000-05V0

*1iSMD80D-100-DmoK-% A -000
*2 iSMD80D-100-DmoK-A A -000-05V0

Powiar suglly 48VDC, 10A 48VDC, 17A 48VDC, 24A
Allowable fluctuation range 24V~60V Allowable fluctuation range 24V~60V Allowable fluctuation range 24V~60V
Input 24VDC,1A (allowable fluctuation range 18V~ 30V), power supply and logic supply electrical isolation (500VDC)
Logic power A=A: 24V, with fuse 60V/0.5A
A=S: 24V, Logic power is an isolated power supply, Isolated voltage :500VDC
Max continuous output
10 16.2 21.2
current (Arms)
Peak current (AP) 48AP 100AP 100AP
*1 %=A:With 24V output @200mA and is only used for power supply to sensors
Power output =E/P:None
*2 With 5V output @200mA and is only used for power supply to sensors
Rated power Pn (W) 400 750 1000
Rated speed nN (rpm) 3000 3000 3000
Complete Max speed (rpm) 4000 4000 3500
e hing Max torque Ts (Nm) 127 2.39 3.18
Max torque Tm (Nm) 3.81 7.17 9.54
0.48 1.66 2.27

Rotary inertia Jm(Kg-cm?)

0.49 (With brake)

1.72 (With brake)

2.33 (With brake)

Brake holding
2 4 4
torque (Nm)
Brake | Rated power 7.6 115 115
W) : - -
Rated voltage
WDO) 24 24 24
Duty S1 (Continuous duty,It was measured based on SMK60D-0040 and SMK80D-0075) , S3-80%-10 min (iSMD 1000W motor)

Energy consumption brake

Need external brake resistance (iSMD60D:25Q/100W; iSMD80D: >3Q/400W )

Energy consumption brake voltage absorption

. 63V+2V(default)

point
Overvoltage alarm voltage 68V+2V(default)
Undervoltage alarm voltage 16V+2V (default)

Cooling mode

Natural cooling

Digital input

3-channel DI, Common COMI port, High level :12.5V~30VDC, Low level: 0~5VDC,Max frequency : 1KHz
Min turn-on voltage < 11V, Max cut-off voltage > 5V, Max input voltage:30V, complies with IEC61131-2 Type3, DI2 support probe
function, Response time <10us, Input impedance: 5.1K

Input

specification )
Pulse input

2-channel pulse input,Pulse+direction, CCW+CW,phase A+phase B (12V ~24V), Max frequency:500KHz
It can be multiplexed as 2-channel DI (DI4 and DIS ) by software setting
Min turn-on voltage < 11V, Max cut-off voltage > 5V, Max input voltage:30V, complies with IEC61131-2 Type3.

Analog input

AA/AS model:1-channel voltage type analog input, 12bit, -10V ~+10V, differential connection method

Output specification

2-channel DO, open collector output, Max control voltage:30V, Max load current:100mA

Type-C

Debug special, can use Kinco PC software connection

STO

A=S:2-channel STO, STO interface can be connected with the safety controller, safety switch, safety sensor, etc., to realize the safety

function of the driver

Protection function

Overvoltage protection, undervoltage protection, I°T protection, short circuit protection, driver overheat protection.

Modbus/RS485

It supports a maximum 115.2K baud rate and can communicate with the controller using Modbus RTU

CanOpen

It supports a maximum of 1MHz baud rate and can communicate with the controller using the CANopen

EtherCAT

Support CoE(CiA402 protocol)and CSP/CSV/PP/PV/PT/HM mode, communication speed 100Mbps

Bus function

Profinet

Non periodic parameter read and write;

Message 1, message 3, message 5, message 9, message 102, message 105, message 111;

Support IRT synchronous mode;
Support absolute value encoder;
Support DSC dynamic servo control

Virbation

Without packaging: Sinusoidal vibration
10Hz~58Hz 0.075mm

With packaging: random vibration
2Hz~3Hz 10 (m/s?)*/Hz
10Hz~20Hz 1 (m/s?)%/Hz
50Hz~2000Hz 0.5 (m/s?)*/Hz

58Hz~150Hz  10m/s*(1g)

Working temperature

-20°C ~ 40°C

Use

5 Storage temperature
environment

-20 ~ 65°C Short-term storage (Within one month)

-10 ~ 55°C long term storage (More than 1 month)

Humidity

Less than 90%RH (no condensation)

Protection class

1P20

Installation site

Dust-free, dry, lockable

Installation method

Motor flange installation

Altitude

Less than 3000m,power derating 1.5%/100m between 1000m and 3000m

Atmospheric

67kpa ~ 106kpa

Pollution class

PD2
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IP65 model

Model parameter

iSMD60D-040-DmcK-E A -000-PXXX
iSMD60D-040-DmoK-P A -000-PXXX

iSMD80D-075-DmoK-E A -000-PXXX
iSMD80D-075-DmoK-P A -000-PXXX

48VDC, 10A 48VDC, 17A

Power supply Allowable fluctuati Allowable fluctuati JSVDC, 24A
owable fluctuation range owable fluctuation range . -
Input 24V~60V 24V~60V Allowable fluctuation range 24V~60V
Logi . 24VDC, 1A (allowable fluctuation range 18V~ 30V), power supply and logic supply electrical isolation (500VDC)
08lc powe A=A: 24V, with fuse 60V/0.5A, A=S: 24V, Logic power is an isolated power supply, Isolated voltage :500VDC
Max continuous output . 162 )2
current (Arms) 0 6. .
Peak current  (Peak) 48AP 100AP 100AP
Rated power Pn (W) 400 750 1000
Rated speed nN (rpm) 3000 3000 3000
Max speed (rpm) 4000 4000 3500
Max torque Ts (Nm) 1.27 2.39 3.18
Complete
machine Max torque Tm (Nm) 3.81 7.17 9.54
0.48 1.66 2.27

Rotary inertia Jm(Kg-cm?)

0.49 (With brake) 1.72 (With brake) 2.33 (With brake)

Brake holding
2 4 4
torque (Nm)
Brake Rated power 76 115 115
W) : - -
Rated voltage
Do) 24 24 24
Duty S1 (Continuous duty,It was measured based on SMK60D-0040 and SMK80D-0075) , S3-80%-10 min (iSMD 1000W motor)

Energy consumption brake

Need external brake resistance module (Model:PRC-69-40-20 V2)

Energy consumption brake voltage absorption

p 63V£2V(default)

point
Overvoltage alarm voltage 68V+2V(default)
Undervoltage alarm voltage 16V+2V(default)

Cooling mode

Natural cooling

Digital input

4-channel DI, can be configured with source/sink input, High level :12.5V~30VDC, Low level: 0~5VDC,
Max frequency : 1KHz

Min turn-on voltage < 11V, Max cut-off voltage > 5V, Max input voltage:30V
DI2 ,DI3 support probe function, Response time <10us, complies with IEC61131-2 Type3, Input impedance: 2.7K

Output specification

2-channel digital output, software can set active/passive output . For active output, external 24V logic power supply needs to be
connected to the power socket terminal (X5).
DO load current : 200mA, DO2 load current : 100mA, Max control voltage : 30V

Type-C

Debug special, can use Kinco PC software connection

STO

A=S:2-channel STO, STO interface can be connected with the safety controller, safety switch, safety sensor, etc., to realize the
safety function of the driver

Protection function

Overvoltage protection, undervoltage protection, I°T protection, short circuit protection, driver overheat protection.

EtherCAT

Support CoE(CiA402 protocol)and CSP/CSV/PP/PV/PT/HM mode, communication speed 100Mbps

Bus function
Profinet

Non periodic parameter read and write;

Message 1, message 3, message 5, message 9, message 102, message 105, message 111;
Support IRT synchronous mode;

Support absolute value encoder;

Support DSC dynamic servo control

Virbation

Without packaging: Sinusoidal vibration
10Hz~58Hz 0.075mm

With packaging: random vibration
2Hz~3Hz 10 (m/s?)*/Hz
10Hz~20Hz 1 (m/s?)*/Hz
50Hz~2000Hz 0.5 (m/s*)*/Hz

58Hz~150Hz  10m/s*(1g)

Working temperature

-20°C ~40°C

Storage temperature
Use

-20 ~ 65°C Short-term storage (Within one month)
-10 ~ 55°C long term storage (More than 1 month)

environment Humidity

Less than 90%RH (no condensation)

Protection class

1P65

Installation site

Dust-free, dry, lockable

Installation method

Motor flange installation

Altitude

Less than 3000m,power derating 1.5%/100m between 1000m and 3000m

Atmospheric

67kpa ~ 106kpa

Pollution class

PD2

Note:m = Q: Multi-turn communication type magnetoelectric encoder
= N:Mechanical absolute value encoder

o = A:Without brake
=B:With brake

A =A:Without STO
=S:With STO

*=A: RS485,CANopen
=E: EtherCAT
=P: Profinet
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1.3 Overload characteristic

The drive calculates the heat by the output current, and implements the overload protection function for the
driver and the motor. Overload protection means that when the driver and motor exceed the rated current, continuous
use cannot be guaranteed, and only overload operation can be carried out under the overload protection

characteristics.

9 Note

® After the driver or motor IIT failure (fault code: 080.0), driver output short circuit (fault code:
008.0), driver bus voltage is too high (fault code: 002.0) and other alarms, stop the fault first,
check the cause of the fault, and then try to run. If the root cause of the fault is not identified, a

high-frequency reset may cause damage to the drive hardware.

Name CANopen Modbus Type Data type Explanation
Motor IIT actual utilization 2FF01010 2A00 RL Unsigned 8 | The actual load rate of the motor
Actual drive IIT utilization 2FF01110 2A01 RL Unsigned 8 | The actual load rate of the drive
Motor temperature alarm point 64101810 7180 RWSL Integer 16 The default. alarn; point for  the
temperature is 120 ° C

1.4 Drive list used in iISMD integrated motor

iSMD model Compatible driver model
iSMD60D-040-DmcK-AA-000-05V0 iSMD125-AA-000-0000-05V0
iSMD60D-040-DmoK-AS-000-05V0 iSMD125-AS-000-0000-05V0
iSMDS80D-075-DmoK-AA-000-05V0 iSMD135-AA-000-0000-05V0
iSMD80D-075-DmcK-AS-000-05V0 iSMD135-AS-000-0000-05V0
iSMD80D-100-DmcK-AA-000-05V0 iSMD135-AA-000-0000-05V0
iSMDS80D-100-DmoK-AS-000-05V0 iSMD135-AS-000-0000-05V0

iSMD60D-040-DmoK-AA-000
iSMD60D-040-DmoK-AS-000
iSMD60D-040-DmcK-EA-000
iSMD60D-040-DmcK-ES-000
iSMD60D-040-DmcK-PA-000
iSMD60D-040-DmoK-PS-000

iSMD125-AA-000-0000-0000
iSMD125-AS-000-0000-0000
iSMD125-EA-000-0000-0000
iSMD125-ES-000-0000-0000
iSMD125-PA-000-0000-0000
iSMD125-PS-000-0000-0000

iSMD80D-075-DmoK-AA-000
iSMD80D-075-DmoK-AS-000
iSMD80D-075-DmcK-EA-000
iSMDS80D-075-DmoK-ES-000
iSMD80D-075-DmoK-PA-000
iSMD80D-075-DmoK-PS-000

iSMD135-AA-000-0000-0000
iSMD135-AS-000-0000-0000
iSMD135-EA-000-0000-0000
iSMD135-ES-000-0000-0000
iSMD135-PA-000-0000-0000
iSMD135-PS-000-0000-0000

28




Kinco iSMD low-voltage servo integrated motor user manual

Chapter 1 Product description

iSMD model

Compatible driver model

iSMD80D-100-DmoK-AA-000
iSMD80D-100-DmcK-AS-000
iSMD80D-100-DmcK-EA-000
iSMDS80D-100-DmcK-ES-000
iSMD80D-100-DmcK-PA-000
iSMD80D-100-DmoK-PS-000

iSMD135-AA-000-0000-0000
iSMD135-AS-000-0000-0000
iSMD135-EA-000-0000-0000
iSMD135-ES-000-0000-0000
iSMD135-PA-000-0000-0000
iSMD135-PS-000-0000-0000

iSMD60D-040-DmcK-EA-000-PXXX
iSMD60D-040-DmoK-ES-000-PXXX
iSMD60D-040-DmoK-PA-000-PXXX
i1SMD60D-040-DmoK-PS-000-PXXX

iSMD125-EA-000-0P00-0000
iSMD125-ES-000-0P00-0000
iSMD125-PA-000-0P00-0000
iSMD125-PS-000-0P00-0000

iSMD80D-075-DmoK-EA-000-PXXX
iSMD80D-075-DmoK-ES-000-PXXX
iSMD80D-075-DmoK-PA-000-PXXX
iSMD80D-075-DmoK-PS-000-PXXX

iSMD135-EA-000-0P00-0000
iSMD135-ES-000-0P00-0000
iSMD135-PA-000-0P00-0000
iSMD135-PS-000-0P00-0000

iSMD80D-100-DmoK-EA-000-PXXX
iSMD80D-100-DmoK-ES-000-PXXX
iSMD80D-100-DmoK-PA-000-PXXX
iSMD80D-100-DmoK-PS-000-PXXX

iSMD135-EA-000-0P00-0000
iSMD135-ES-000-0P00-0000
iSMD135-PA-000-0P00-0000
iSMD135-PS-000-0P00-0000
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Chapter 2 Accessory description

2.1 Cable description

EtherCAT/ Profinet communication interface (X1) cable

Model :M8PD4-RJ45-LL-F

Specification:2P*26AWG, shielded, drag chain 10 million times
Optional cable length:0.5m,1.5m,3m,Sm

((
View A e l Y—r— I View B
100£10
MB-PD4isk L RJM45 8 1
PINg I[“ " "
1 |
PN View B
Signal M8-PD4 male Color RJ45
X+ 1 White-orange 1
RX+ 2 White-green 3
TX- 3 Orange 2
RX- 4 Green 6
Model :M8PD4-M8PD4-LL-F
Specification:2P*26AWG, shielded, drag chain 10 million times
Optional cable length:0.5m,1.5m,3m,5m
(¢
N obm |
7/
100+10 M8-PD4 23k
L
Signal M8-PD4 male Color M8-PD4 male
X+ 1 White-orange 1
RX+ 2 White-green 2
TX- 3 Orange 3
RX- 4 Green 4

30




Kinco iSMD low-voltage servo integrated motor user manual

Chapter 2 Accessory description

Model :M8SD4-M8PD4-LL-F
Specification:2P*26AWG, shielded, drag chain 10 million times
Optional cable length:0.5m,1.5m,3m,Sm

Sf'} o] 2 ; ] View B
100£10 MB-PD& sk
L
Signal M8-SD4 female Color M8-PD4 male
X+ 1 White-orange 1
RX+ 2 White-green 2
TX- 3 Orange 3
RX- 4 Green 4
iSMD IP65 model STO interface accessory
6 LA
3 |
4 q
51 41.4+1
VIEW A
Model PIN Color
1
4 Red
5
M8-P6A-MWO
2
3 Black
6

9 Note

® The cable used in the iSMD model should not exceed 10 meters in length.
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2.2 External installation instruction

Table 2-1 Recommended circuit breaker model

Recommended circuit breaker

Model
Model Specification Manufacture factory
iSMD60D-040-DmcK-% A -000 FAZ-C16/1 277V/16A Eaton
iSMD80D-075-DmcK-% A -000 FAZ-C25/1 27TV/25A Eaton
iSMD80D-100-DmK-% A -000 FAZ-C16/1 277V/16A Eaton
iSMD60D-040-DmoK-% A -000-PXXX FAZ-C16/1 277V/16A Eaton
iSMD80D-075-DmoK-% A -000-PXXX FAZ-C25/1 277V/25A Eaton
iSMD80D-100-DmoK-% A -000-PXXX FAZ-C40/1 277V/40A Eaton
Table 2-2 Recommended noise filter model
Recommended noise filter
Model
Model Specification Manufacture factory
iSMD60D-040-DmoK-% A -000 TY410S-10 250V/10A TYZE
iSMD80D-075-DmoK-% A -000 QMN30M4-L 250V/30A QIMAI
iSMD80D-100-DmoK-% A -000 QMN30M4-L 250V/30A QIMAI
iSMD60D-040-DmK-% A -000-PXXX TY410S-10 250V/10A TYZE
iSMD80D-075-DmoK-% A -000-PXXX QMN30M4-L 250V/30A QIMAI
iSMD80D-100-DmoK-% A -000-PXXX QMN30M4-L 250V/30A QIMAI
Table 2-3 Recommended contactor model
Recommended contactor
Model
Model Specification Manufacture factory
iSMD60D-040-DmoK-% A -000 CB-60A (20A) 20A/ 125V/220V 20A/125V/220V Chint
iSMD80D-075-DmoK-% A -000 CB-60A (40A) 40A/ 125V/220V Chint
iSMDS80D-100-DmoK-% A -000 CB-60A (40A) 40A/ 125V/220V Chint
iSMD60D-040-DmoK-% A -000-PXXX CB-60A (20A) 20A/ 125V/220V Chint
iSMD80D-075-DmoK-% A -000-PXXX CB-60A (40A) 40A/ 125V/220V Chint
iSMDS80D-100-DmoK-% A -000-PXXX CB-60A (40A) 40A/ 125V/220V Chint
Table 2-4 Recommended fuse model
Model Recommended fuse
Model Specification Manufacture factory
iSMD60D-040-DmoK-% A -000 ANL35A80VDCMS8 35A Vicfuse
iSMD80D-075-DmoK-% A -000 ANL60A80VDCMS 60A Vicfuse
iSMD80D-100-DmoK-% A -000 ANLG60A80VDCMS 60A Vicfuse
iSMD60D-040-DmoK-% A -000-PXXX ANL35A80VDCMS8 35A Vicfuse
iSMD80D-075-DmoK-% A -000-PXXX ANL60A80VDCMS 60A Vicfuse
iSMDS80D-100-DmoK-% A -000-PXXX ANL60A80VDCMS 60A Vicfuse
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ﬁ Warning
[ ]

A surge suppressor is installed on the coil of the relay and electromagnetic contactor to prevent the

damage caused by the peak voltage to the equipment.

® Please make sure to connect a fuse on the power input side of iSMD to prevent electrical accidents
caused by power short circuit.

® Do not connect the external brake resistor to the DC+ and DC- ends. Before powering on the driver,
check whether the cable connections are correct.

® High voltage may remain in the drive after power off. Please check that the CHARGE indicator is
off ten minutes after power off before disassembling and repairing the drive.

® Please do not share power with welding machines, lasers and other equipment;

Table 2-5 Recommended wire diameter

Model iSMD60D (400W) iSMD8O0D (750W&1kW)
Power supply wire diameter (AWG) 14AWG, strip length 6~7mm 12AWG, strip length 6~7mm
10 terminal wire diameter 16~26AWG, 0.2~1.5 mm?, strip length 10mm
STO terminal wire diameter 16~26AWG, 0.2~1.5 mm?, strip length 10mm

To ensure the stable and safe use of the product, the following points should be noted when wiring and connecting the drive:

@ During the assembly process, pay attention to the fixation of the cable. do not apply stress to the connector part, otherwise it may
cause damage to the connector.

@ For the motor power cablee and encoder cable, please use the cable provided by the manufacturer. Calculate the connection
distance of the equipment accurately and select the shorter cable as much as possible.

@ The bending radius of the cable should be more than 5 to 10 times the wire diameter to prevent the inner core of the cable from
breaking after long-term use. During the use of the cable, it should avoid being subjected to tension. In some drag chain applications,
the use of flexible cable also needs to be considered.

@ Generally, the cable is carried out according to the output current of the drive at 8A/mm?2. When the power cable is longer than 30
meter, the wire diameter needs to be increased.

@®Keep a distance of more than 30cm between power cable and signal cable. Try to avoid laying them in parallel. Do not lay power

cable and signal cable in the same conduit or bundle them together.

Brake resistance

The energy generated by the servo motor in the braking state will be fed back to the DC bus of the driver. When
the voltage of the DC bus exceeds the protection range, the driver will report that the bus voltage is too high and the
excess energy needs to be absorbed by an external brake resistor. When the external brake resistance is used, the
brake resistance resistance value and brake resistance power can be set at the driver end, and the driver will turn on
the brake resistance overtemperature protection function according to the set resistance value and power. It should be
noted that the resistance value of the optional external brake resistor cannot be lower than the recommended

resistance value.

Table 2-6 Recommended specifications for braking resistor

.. . . Brake resistance voltage
Minimum resistance of Brake resistance power
Model . [VDC]
brake resistance [Q] [W] ..
(minimum value)
iSMD60D-040-DmcK-% A -000 10 100 500
iSMD80D-075-DmoK-% A -000 5 200 500
iSMD80D-100-DmcK-% A -000 3.5 200 500
iSMD60D-040-DmK-% A -000-PXXX 10 100 500
iSMD80D-075-DmK-% A -000-PXXX 5 200 500
iSMD80D-100-DmK-% A -000-PXXX 3.5 200 500
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Table 2-7 Brake resistance parameters

Address Name Bits Modbus address Co;ny? :nd Unit Description
Brake resistance ) You can enter the resistance value
60F70110 resistance value uint 16 0x6010 RW Q and power of the external brake
resistance. The default value is 0,
Brake resistance ) indicating that the external brake
60F70210 power uint 16 0x6020 RW W | resistance power and temperature
detection are disabled
Brake resistance External brake resistance time
60F70310 int 16 0x6030 RW S
time constant i x constant S=DEC*256/1000

9 Note

® The chopper voltage setting must be greater than the actual input voltage of the driver, otherwise it

will cause brake resistance or drive damage.
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Chapter 3 Product installation

3.1 Product installation

3.1.1 Use requirement

® Ensure that this document is available to design engineers, installers, and personnel responsible for
commissioning machines or systems that use the product.
® Please ensure that you always follow the requirements of this document and also consider the documentation
for other components and modules.
® Please consider the legal requirements applicable to your destination and:
— Regulations and standards
—Test organization and insurance company regulations
—National specifications

Transport and storage condition

® Please ensure that the product is not subjected to more than permitted burdens during transportation and storage,
including:
- Mechanical load
- The temperature is not allowed
- Moisture
- Corrosive gas
® Please store and transport in original packaging, which provides adequate protection against routine problems.

Technical requirement

The general conditions for the correct and safe use of the product must always be observed:

® The connection and environmental conditions specified in the product technical data and the technical
requirements of all other connected components. Products are only allowed to operatein accordance with
relevant safety procedures if they meet product specifications.

® Follow the instructions and warnings in this document.

Operator requirement

®  This product should only be operated by an electrical engineer who is familiar with the following provisions:
- Installation and operation of electrical control systems
- Applicable regulations for the operation of safe engineering systems
- Applicable provisions for accident protection and occupational safety
- Familiarize yourself with the documentation of the product
Operator must take mechanical protection measures to protect personal safety. Please wear necessary protective

equipment, such as anti-smash shoes, safety clothing, safety glasses, protective gloves and sleeves.
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3.1.2 Precaution

9 Note

® Please use the servo system in a well-ventilated, dry and dust-free place, free of vibration,
grinding fluid, oil mist, iron powder, chips, and immersion of moisture, oil, and water, away
from the furnace and other heat sources.
® When the servo system parts are found to be incomplete or damaged, installation and use shall
not be carried out.
® Do not use the servo motor in a closed environment, and the servo system must be installed in a
control box in a room without rain and direct sunlight, and the surrounding must be
non-flammable.
® When making mechanical connections, use a coupling or expansion sleeve and keep the shaft of
the motor in line with the shaft of the machine. When installed, it meets the centering accuracy
requirements. If the centering is not sufficient, it will cause vibration, which may sometimes
damage bearings and encoders.
® When fixing the drive and motor, ensure that each fixing point is locked.
® Do not block the driver vent when installing the servo driver. Reserve heat dissipation space
around the driver to ensure that the servo driver is not affected when installing the brake
resistance.
® Avoid any foreign matter entering the servo system, screws, metal chips and other conductive
foreign matter or flammable foreign matter entering the servo drive may cause fire and electric
shock, for safety reasons, please do not use damaged or damaged parts of the servo drive and
servo motor.
® The shaft of the motor and the shaft of the equipment must be installed in good alignment.
Please use the shaft connector or the expansion sleeve.
® Do not "bend" the cable or apply "tension" to it, and do not make it too tight when wiring (in
use).
® Do not use gasoline, thinner, alcohol, acid or alkaline detergent to avoid discoloration or damage
to the shell.
® Improper installation may cause damage to the motor encoder. Please note the following during
installation:
® When installing pulleys on motor shafts with keyways, screw holes are used at shaft ends. In
order to install the pulley, first insert the double-headed nail into the screw hole of the shaft, use
a washer on the surface of the coupling end, and gradually lock the pulley with a nut.
> For motor shafts with keyways, install them using screw holes at shaft ends. For shafts
without keyways, frictional coupling or similar methods are used.
»  When the pulley is removed, the pulley removal device is used to prevent the bearing from
being strongly impacted by the load.
» To ensure safety, install a protective cover or similar device in the rotating area, such as a
pulley mounted on the shaft.
® When used in places with water drops, please use it on the basis of confirming the protection
level of the servo motor. (except shaft through) Specify servo-products with oil seals for use in
areas where oil droplets may drip onto shaft through parts. Conditions of use of oil seal:
»  Make sure the oil level is lower than the lip of the oil seal when using.
» Use in a condition where the oil seal can keep the oil spray level good.
>  When the servo motor is installed vertically, please be careful not to make the oil seal lip
oil.
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3.1.3 iSMD installation method

iISMD60D/80D is installed on a 255mm* 255mm* 8mm (L*W*H) black oxide LY 12 aluminum plate for

auxiliary heat dissipation; as shown in the following figure

3.1.4 Safety operation and inspection

Item Content Checked

During installation, operators should wear electrostatic wristbands, and the

Preparations before product | installation hole positions should accurately correspond to structural components 5

installation to avoid collisions between devices and structures, and to prevent cable from
being squeezed or pulled.

Input Voltage Whether the voltage of the power supply and logic power supply are within the 5
allowable range.

Cable Whether there is discoloration or oxidation in the cable and terminal; 5
Whether the insulation layer is aged or cracked ;
Whether there is dust, metal shavings and other foreign matter on the surface of

Environment the product; m]
Whether the working temperature is -20~40°C, and whether the humidity is less
than 90% (no condensation).

Abnormal sound Whether abnormal noise occurs during startup and operation. ]

Indicator light Whether the indicator light display normally ]

Staff Training Installation and maintenance personnel are required to complete Kinco's 5
standard factory training.

Note:

1. Before conducting the inspection items, please ensure that the product is in a power-off state
2. If the product is damaged, it needs to be returned to the factory for repair. It is not allowed to disassemble and repair it
without authorization
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3.1.5 Oil seal installation instruction

The bearing of the motor has a double-sided dust proof effect, and the assembly of the oil seal will increase the
loss of the motor, resulting in a decrease in the efficiency of the motor, if it is not necessary to install the oil seal, it is
not recommended to install the oil seal. Before assembling the oil seal, please ensure that the installation hole and the
oil seal are free of debris, oil, dust, etc. Incorrect installation of the oil seal may cause abnormal operation of the
motor (such as the no-load running current increases, and the temperature rise of the motor shaft increases). Please
install the oil seal correctly according to the following steps:
1.Before the oil seal installation, grease is evenly applied in the oil seal lip and the outer circle of the seal
(recommended to use HP-R of the Great Wall, temperature resistance of 180 degrees of grease) to strengthen the
performance of lubrication and temperature resistance, increase the sealing and waterproof effect of the oil seal, and
at the same time, appropriate amount of grease is also applied to the motor shaft oil seal location, front end cover and
oil seal chamber.
2.When installing the oil seal, the side of the oil seal with the spring should be oriented towards the motor, select the
appropriate sleeve specification, and put the oil seal on the sleeve to ensure that the seal lip will not be damaged.
3.After the sleeve with the oil seal is put into the motor shaft, the oil seal is slowly pressed into the oil seal chamber
with the press assembly tool. Pay attention to ensure that the oil seal is perpendicular to the machine shaft. The
purpose of using the framework oil seal press assembly tool is to ensure that the oil seal is pushed into the chamber
with uniform force.
4.After successful installation, check whether the oil seal will tilt, the oil seal should be fitted with the motor bearing

cover, and the lip of the oil seal should be completely closed to ensure the tightness of the oil sea.

70
Oil seal installation instructions
i 5
Shaft Seal Installation 1 iﬂiﬁ;::%ﬂéﬁﬂ .,
N 2 — ~ =4 1, Seal must be fitted with gaiter spring visible
/mﬁ?%ﬂ?‘ﬁ @ from inside of motor.
4 1 =TI bttt f A A R — T .
= sis (8 -
® : g F I |FangSize] ID | OD | L : 2. Ensute that seal is lubricated sufficiently for
EEEE NEEEL "' 6omm [ 16mm | s2mm [ s0mm | 1 installation end initial start-up. (HP-R
§§g 1 § § A 1 : somm | 24mm | 42mm | 50mm | ¥ lubricants of Sinopec is recommended)
. I i ! L — LT RN A, (R KPR )
UH e .
K ! o 3. Sealing lip must be protected from damage during
N \Q c () installation by use of suitable sleeve over shaft.
o \Z S | .o Specifications of sleeve refer to shaft seal
= § ; @ l installation flow chart printed on opposite page.
\? ! ERBEHRETUAE SEREN, FiReHEREEIT,
\ ERSLRE (b ZRREEY P,
N
3 4, Firnly support rear of motor on suitable press,
taking care to avoid demage to conmectors.
FERURSRHT SR 08, R B b .
TARNING:
Under no circumstances attempt to hammer seal into position.
1]
EABRT, PR RN EN.

/0

38



Kinco iSMD low-voltage servo integrated motor user manual Chapter 3 Product installation

9 Note

® Before installing the oil seal, ensure that experienced personnel install the oil seal according to
correct steps to prevent damage to the motor or the oil seal.

® Do not use a hammer to directly hit the oil seal for assembly. Direct tapping will cause deformation
of the oil seal, scratches on the outer diameter of the oil seal and the seal lip, and the spring of the
oil seal.

® When installing the oil seal, the oil seal must be placed horizontally and then installed under
uniform pressure. If the oil seal is forcibly installed in the skewed state, it will cause the
deformation of the oil seal and thus fail.

® [f no professional tools can be installed, use a stop plate on the oil seal, and evenly apply force to

knock the oil seal into the oil seal chamber.
3.2 EMC configuration description

iSMD meets the relevant requirements of EMC certification standards EN IEC 61000-6-2 , EN IEC 61800-3 ,
but in the course of product use, it may be affected by the actual installation method, connector and wiring status.

Results in different EMC test levels.

c Warning
o

In the civil environment, this product may cause interference which may degrade the reception

quality of radio signals. Users shall take suppression measures if necessary to prevent interference.
® Products must be installed and certified by professionals who are familiar with safety and EMC

requirements, and EMC engineers are responsible for ensuring that the products and systems

produced comply with relevant laws.

Site condition
iSMD device is not directly connected to the mains and meet the requirements of overvoltage class I (OVC 1)

and Pollution degree (PD 2 ) use sites.
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Installing environmental condition

Metal back plate

iSMD
DC48V power @ Circuit |2 EMC noise & DC+
break i .
supply o reaker filter DC SToAs @ o
STOA- ;
STOB+ h—
24V power @ 24VS STOB- Safetﬁe\ay
supply o GNDS
@ %‘Xs
Controller i
o-@ %m
—— Ground

Figure 3-1 iSMD installation environment diagram

9 Note :

1. Select the shielded cables in the diagram with a shielding coverage rate of more than 85%.

Serial number Cable name Specification
ORB® Power cable Without shielded cable
® Input/Output signal cable Shielded cable
® Communication cable Shielded + twisted pair cable

@ STO cable Shielded cable

2. Please install the device in the control cabinet. The device should be installed on the same metal

backplane with good electrical conductivity in the cabinet.

(1) EMC noise filter
® [n order to ensure that the product meets the EMC standard requirements, install the EMC noise filter at the
power input near the servo wheel. For the noise filter model, see Section 3.2.

® The length of the cable between the output of the noise filter and the input power supply of the servo wheel
should be less than 30cm;

® The servo wheel and filter are installed in the same metal backplane and the metal backplane is well grounded;

® Do not lay the input and output cables of the filter in the same slot or bind them together.

(2) Grounding

® In order to prevent electric shock, be sure to ground the noise filter, servo wheel;

(3) Shielded layer

o Input and output signal cables and communication cable please use shielded cable.
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Chapter 4 Wiring terminal

4.1 Interface terminal description

4.1.1 iSMD IP20 model

4.1.1.1 Bus communication interface (X1)

iSMD60D&iSMD80D-AA/AS model (IP20)

Pin Name Description
1
CANH
2
Differential CAN signal
3
[] CANL
4
1
® 5
GNDC CAN isolated ground
@ 6
7
RS485A
® 8
@ Data send/receive
@ 9
RS485B
15 10
] 11
GNDR 485 signal ground
12
F8CVM-THR-3.5-16P-7-L30 13 SVAUX Internal 5V DC power supply output, voltage range +4.5 ~ 5.5V,
Max output 500mA, only for use with photoelectric sensors >
14 GNDAUX | Internal 5V DC power supply output reference ground
15 2AVAUX Internal 24V DC power supply output, voltage range +23 ~ 25V,
Max output 500mA, only for use with photoelectric sensors >
16 GNDAUX | Internal 24V DC power supply output reference ground

Note: The auxiliary power supply output type depends on the model, please consult local sales for specific information

iSMD60D&iSMD80D-EA/ES/PA/PS model (IP20)

Pin Name Description
o o 1 TD+ Send data +
40 0)2 40 0)2 2 RD+ Receive data+
©) ©)
3 3 3 TD- Send data -
X1A (IN) X1B(OUT) 4 RD- Receive data -
M3-S4D-PTT Shell Shielded Connect to the integrated motor shell

4.1.1.2 PC debugging interface (X2)

Description

Standard USB2.0 Type-C interface
Note:To prevent signal loss or disconnection affecting debugging, the USB debug cable should not exceed

3 meters.
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4.1.1.3 10 interface and battery interface (X3A&X3D)

F8CVM-THR-3.5-16P-7-L30

Pin Name Description
1 All+ 1-channel voltage type analog input, 12bit, -10V ~+10V,
2 All- differential connection method
3 PUL+ Pulse+direction, CCW+CW, phase A+phase B (12V~24V)
5 PUL- Max frequency:500KHz
Min turn-on voltage < 11V, Max cut-off voltage > 5V, Max
+
’ DIR input voltage:30V,It can be multiplexed as 2-channel DI (D14
9 DIR- and DI5 ) by software setting
4 COMI Input common terminal
6 DIl 3-channel DI, Common COMI port,
High level : 12.5V~30VDC, Low level: 0~5VDC,
8 DI2 (Fast)
Max frequency : 1KHz ,Min turn-on voltage < 11V, Max
cut-off voltage > 5V, Max input voltage:30V, DI2 can be
10 DI3 configured for probe function, Response time <10 uS,Input
impedance: 5.1K
11 DO1+
12 DO1- Open collector output, Max control voltage:30V, Max load
13 DO2+ current: 100mA
14 DO2-
15 24VS 24V DC logical power input.
voltage range +18 ~ 30V, maximum input current 1A
16 GNDS 24V DC logic power input reference ground

0: Pulse mode (factorydefault), 1: DI mode

Note2:Analog signal only exist in AA/AS model

Notel:DIR and PUL can be multiplexed as DI4 and DIS through software settings( 20101E address)

Note 3: The logic power supply of STO model must be connected, and the logic power supply of non-STO model is optional

F8A-1IM-3.5-02P-A

Pin Name Description
1 BAT+
Battery interface (only applicable to multi-turn
magneto-electric encoder motor)
2 BAT-
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4.1.1.4 STO interface (X4)

Pin

Name

Description

STOA+

STOA-

STO safety interface A

STO input level limit value:

® Low: <=11V

® High: >=15V at 2.0 ~2.5mA.
STO input level recommend value:
® Low: <=7V

® High: >= 18V

STOB+

F8CVM-THR-3.5-06P-4-L30

STOB-

STO safety interface B

STO input level limit value:

® Low:<=11V

® High: >= 15V at 2.0 ~2.5mA.
STO input level recommend value:
® Low: <=7V

® High: >= 18V

24V

Internal 24V DC power supply output, voltage range +18~
30V, maximum output current 100mA, only for STO use.

GND

Internal 24V DC power supply output reference ground

4.1.1.5 Power supply and braking resistor interface (X5)

Pin Name Description
1 RB-
External brake resistance input
2 RB+
RB- RB+ DC- DC+ 3 DC- DC power supply input-
F9CP-7-7.5-04P-A 4 DC+ DC power supply input+

4.1.2 iSMD IP65 model
4.1.2.1 Bus communication interface (X1)

1 1 Pin Name Description

@) @)

1 TD+ Send data +
o o2 4o o) end data
©) ) 2 RD+ Receive data+
3 3 3 TD- Send data -
X1A (IN) X1B(OUT)
4 RD- Receive data -
M8-S4D-PTT ) ;
Shell Shielded Connect to the integrated motor shell
4.1.2.2 PC debugging interface (X2)
Description

meters.

[ Standard USB2.0 Type-C interface
Note:To prevent signal loss or disconnection affecting debugging, the USB debug cable should not exceed 3
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4.1.2.3 10 interface and battery interface (X3A&X3B&X3C&X3D)

Pin Name Description
4 ) Internal 24V DC power supply output, voltage range +18~ 30V, maximum
4@ ©2 1 24V output current 200mA, only for digital input use.
3 (@3 p 1 When not connected to logic power, it is the source type common terminal
X3A 2 DIl Digital input 1, which can be configured as NPN/PNP input
MS8-S4A-GPFM11 4 DD Digital input 2,which can be configured as NPN/PNP input and can be
configured as a probe input
3 GND Internal 24V DC power supply output reference ground;
When not connected to logic power, it is the sink type common terminal
Shell Shielded | Connect to the integrated motor shell
Pin Name Description
4 ) Internal 24V DC power supply output, voltage range +18~ 30V, maximum
4@ ©g 1 24V output current 200mA, only for digital input use.
3 Q p 1 When not connected to logic power, it is the source type common terminal
Digital input 3, which can be configured as NPN/PNP input and can be
X3B 2 DI3
configured as a probe input
M8-S4A-GPFMI11 4 DI4 Digital input 4,which can be configured as NPN/PNP input
3 GND Internal 24V DC power supply output reference ground;
When not connected to logic power, it is the sink type common terminal
Shell Shielded | Connect to the integrated motor shell
Pin Name Description
4
Oa | DOl 2-channel digital output, software can set active/passive output . For active
3 ©3 1@ 1 output, external 24V logic power supply needs to be connected to the power
socket terminal (X5).
X3¢ 3 DO2 DO load current : 200mA, DO2 load current : 100mA,
MS-S3A-GPEMI11 Max control voltage : 30V
4 COMO | Output common terminal
Shell Shielded | Connect to the integrated motor shell
4 Pin Name Description
7% 1 BAT+ . . . .
1@ 13 Battery interface (only applicable to multi-turn magneto-electric encoder
. 3 BAT- motor)
X3D
M8-P3A-GPFMI11 4 - )
Shell Shielded | Connect to the integrated motor shell

Note: For the IP65 model, the DI/DO mode is selected through software settings.

20101D set the DO output ( 0:no power output ,default value;1:Power output)
20101F set the DI input ( 0 : PNP input ,default value; 1:NPN input)
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4.1.2.4 STO interface (X4)

Pin Name Description
1 24V Internal 24V DC power supply output, voltage range +18~ 30V,
maximum output current 100mA, only for STO use.
2 GND Internal 24V DC power supply output reference ground
STO safety interface A
3 STOA- | STO input level limit value:
® Low: <=11V
® High: >= 15V at 2.0 ~2.5mA.
4 STOA+ STO input level recommend value:
® Low: <=7V
® High: >= 18V
STO safety interface B
M8-S6A-GPFM11 5 STOB+ | STO input level limit value:
® Low: <=11V
® High: >=15V at 2.0 ~2.5mA.
6 STOB- STO input level recommend value:
® Low: <=7V
® High: >= 18V
Shell Shielded | Connect to the integrated motor shell
4.1.2.5 Power supply interface (X5)
Pin Name Description
PN 9/PE 1 GNDS 24V DC logic power input reference ground
24V DC Logical i .
2 24VS V DC Logical power input
voltage range +18 ~ 30V, maximum input current 1A
VIEW A 3 DC- DC power supply input-
iSMD60D 4 DC+ DC power supply input+
M12-P5L-GWFM16 . .
Shell Shielded | Connect to the integrated motor shell
PIN 6 Pin Name Description
BN 1 GNDS 24V DC logic power input reference ground
24V DC Logical input.
. 5 24VS ogical power inpu
voltage range +18 ~ 30V, maximum input current 1A
VIEW A 4 DC+ DC power supply input+
iSMD80D ~
5 DC- DC power supply input-
M923-P6-GCL P PPy 1P
Shell Shielded | Connect to the integrated motor shell

Note: Applicable to the iSMD60D/iSMD80D PG socket model P000

4.1.2.6 iSMD Rotary DIP switch

Model Description
Q2%46, YT
o @ ~ @ - AA/AS Rotaty DIP switch is used to set the CANopen&RS485/Modbus communication
"o N "o o station number and baud rate
75 799
— () EA/ES Rotaty DIP switch is used to set the network alias for EtherCAT communication
T A
PA/PS PA/PS model does not have a rotary dip switch
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9 Note

® The logic power supply of STO model must be connected, while that of non-STO model can be

optionally connected

CANopen & RS485 communication baud rate setting

To set the baud rate, please follow the steps below:

(1) First, power off the drive. The drive can only detect the change in the baud rate value when the power is
restarted next time;

(2) Using a 2mm/2.5mm flathead screwdriver, turn the HI rotary dip switch to position C to prepare for accepting
the new baud rate;

(3) Using a 2mm/2.5mm flathead screwdriver to turn the LO rotary dip switch to the position corresponding to the
selected bit rate;

(4) Power on the drive. The drive only reads the rotary switch settings when the power is on.

(5) Set the baud rate of CANopen&RS485 on the upper computer according to the value selected by the LO
rotary dip switch;

(6) By observing the light ring status, if the green light flashes twice, it indicates that the baud rate setting is

successful

Table 4-1 Baud rate value corresponding table

LO position CANopen RS485/Modbus

0 Default value 500kbps Default value 38400bps
1 20kbps 2400bps
2 50kbps 4800bps
3 125kbps 9600bps
4 250kbps 19200bps
5 500kbps 38400bps
6 800kbps 57600bps
7 1Mbps 115200bps

8.F Not used Not used

9 Note
® When HI is set to C, LO is used to set the baud rate. When HI is set to a value between 8 ~ B and

D~ F, the setting is invalid and the drive will alarm , at this time, the light ring remains constantly

on with a red , and the drive alarms an CAN communication interruption error.

CANopen & RS485 communication station number setting

The combination of HI and LO represents the station number address from 0 to 0X7F (Hexadecimal), that is, from

0 to 127 in decimal.
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To set CANopen & RS485/Modbus communication station number, please follow the step below:

(1) First, power off the drive. The drive can only detect the change of station number when the power is restarted
next time;

(2) Using a 2mm/2.5mm flathead screwdriver, turn the HI rotary dip switch to the position between 0 and 7;

(3) Using a 2mm/2.5mm flathead screwdriver, turn the LO rotary dip switch to the position between 0 and F;

(4) Power on the drive. The drive only reads the rotary switch settings when the power is on;

(5) According to the value selected by the HI/LO rotary dip switch, set the station number of CANopen&RS485
on the upper computer at the same time;

(6) Check whether the station number setting is successful by observing the light ring status . If the setting is
incorrect, the light ring will remains constantly on with a red, and the drive alarms an CAN communication

interruption error. If the setting is successful, it will enter the standby state.

9 Note

® When setting the CANopen & RS485 communication station number, the range of the HI rotary
switch should be between 0 and 7, and the LO rotary switch should be between 0 and F. If the HI

rotary switch is not within the range of 0 to 7, the station number setting will be invalid.

EtherCAT communication network alias setting

The combination of HI and LO represents the station number address from 0 to OXFF (Hexadecimal), that is, from
0 to 255 in decimal.
To set EtherCAT communication station number, please follow the step below:

(1) First, power off the drive. The drive can only detect the change of station number when the power is restarted
next time;

(2) Using a 2mm/2.5mm flathead screwdriver, turn the HI rotary dip switch to the position between 0 and F;

(3) Using a 2mm/2.5mm flathead screwdriver, turn the LO rotary dip switch to the position between 0 and F;

(4) Power on the drive. The drive only reads the rotary switch settings when the power is on;

(5) According to the value selected by the HI/LO rotary dip switch, set the network alias of EtherCAT on the
upper computer at the same time;

(6) Check whether the network alias setting is successful through indicator light ring .

9 Note

® When setting the EtherCAT communication network alias, the range of the HI rotary switch should
be between 0 and F, and the LO rotary switch should be between 0 and F.

® The Profinet station number is set in the software
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4.2 STO function description

4.2.1 Failure-safety of iSMD drive equipment

iSMD is designed to fail-safe principles. This means that in case of failure, the device will enter a safe state.
The safe state is defined as the de-energized state of the motor.

STO (safety torque off) function refers to the use of safety input signals to forcibly turn off the signal of the
internal power part of the servo driver circuit, so as to achieve the safety function of turning off the motor current
and turning off the output torque of the motor. This safety function has a two-channel architecture and ensures the
safe blocking of the PWM gate control by two independent digital low-active 24 V input. It should be noted that the
safety function ensures the cut-off of motor torque ,but it cannot ensure the immediate stop of a running motion. If
the STO function is triggered while the motor is running, the drive cannot actively brake the load and the load
continues to run until it is stopped by friction, a mechanical brake or another external measure.

The safe pulse blocking function Safe Torque Off (STO) deactivates the signal of the servo drive’s internal
electric circuit, so that the motor current and the motor’s output torque are both switched off in order to reach a safe
state.iSMD has two channels for STO input signals. The drive will switch off the motor current and motor output
when one of the two STO signals is triggered.

The STO function interrupts the power supply to the motor by two-channel inhibition of the control pulses to

the power stage transistors. Thus, a rotating field and electrical torque can no longer be generated in the motor.

sto 4
input
" time
STO 4
action
z
g
=
2
" time

STO
status T

[ time

| sTO

Figure 4-1 STO safety function

4.2.2 Implementation

The following figure shows the implementation of the safe pulse blocking function STO in the iSMD, including

its external wiring with an emergency stop device.
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PELYV power supply

PELV 24V
ov
PELV 24V

oV

X4

DC+

STOA+
@ Evaluation High side
STOA- STO A drive
l Motor phase 1of 3
STOB+ /A ) 3
INgV Evaluation Low. side
STOB- STO B drive

1

Emergency stop
triggering device

DC-

Figure 4-2 STO wiring
After you reconnect the 24VDC, you must enable the integrated motor again!
The following limit values apply to switching levels of the STO input:
® Low:<=11V
® High: >= 15V at2.0 ~2.5mA
Recommended STO input level:
® Low: <=7V

® High: >= 18V

4.2.3 Requirements

9 Note

® The availability of safety functions taken by itself does not guarantee safety. Carry out a
comprehensive risk assessment in order to make sure that the machine or plant is safe. It is the
responsibility of the end product or application designer to ensure safety and compliance with
relevant regulations.Safety elements must be correctly integrated into the safety concept of the
machine or plant. Make sure that the safety concept of the machine or plant complies with all
applicable laws and standards.

® In applications with vertical loads under gravity, the STO function is not sufficient as the sole safety
function.

® Before activating the STO function, it is essential to reserve a maximum break time of 20ms. This
break time will decisively influence the reaction time of the safety functions, and thus the residual
paths and periods you must consider! Be sure to validate the overrun time of the complete system as a

basis for calculating the overall reaction time of the safety system!

49



Kinco iSMD low-voltage servo integrated motor user manual Chapter4 Wiring terminal

A v

Checks

arning

Voltage on the machine or plant remains when STO function is active
Death or severe injuries by electrocution:

» The STO function can not de-energize the device and therefore does NOT pro-vide protection
against electrocution!

>  You must take other suitable measures in order to de-energize the machine or plant.

If the drive system is in motion when the STO function is triggered, it will coast to standstill.
Consider this residual movement and timespan when you calculate the safety circuit of the machine or
line !

In processes without personnel protection, it is strictly prohibited to use the STO function to stop the
drive for the following reasons:

>  After the equipment triggers the STO function in the running state, the load will continue to
slide to a stationary state due to inertia. The shutdown process is completely uncontrolled,
which can easily cause safety accidents such as collisions and pinches. It does not have the
safety protection level required for the emergency stop function.

> The STO function cannot guarantee the deceleration control logic of the brake. After the STO
function is triggered, the brake will directly close without sufficient deceleration of the motor,
and it will bear a dynamic load that far exceeds the design. Frequent use of the STO function to
stop the drive will increase the wear of the brake.

Dangerous movement through external force (for example gravity acting on vertical loads) may lead
death or severe injuries (limb loss, bone fractures, bruising) .

>  Prevent uncontrolled movement by suitable precautions (for example using mechanical
brakes).

»  Make sure that the measures you take are in accordance with the necessary safety level.

Jolts and coast-down movement of the machine may lead to Death or severe injuries (limb loss, bone
fractures, bruising)

»  When designing your safety measures, always consider the maximum residual paths and
periods that are possible in case of accidental movement (jolts and coast-down). Calculate
buffer times on the basis of the maximum possible velocity.

»  The maximum possible velocity of the drive consists of the maximum possible acceleration and

the fault reaction time as well as the actively monitored speed limit.

Check the STO function when commissioning the machine or machining line. Document the check and its

result in an acceptance report.

For a regular check, trigger the STO function at least once every three months.
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PELYV power supply

To ensure that the electrical values for extra-low voltage with safe isolation cannot be exceeded, use a 24V or
48V power supply unit that complies with PELV (Protective Extra Low Voltage) regulations in accordance with
IEC 62368-1 ES1.

9 Note

® The 24 V or 48V power supply unit must master the maximum voltage interruption of 3ms as
specified in IEC 62368-1 ES1.
® Failure or accidental triggering of STO function can cause damage to persons and machinery
»  Only use PELV-conforming power supply units.
Cable protection
Install all cables so that they are adequately protected.

Protective cable installation is a precondition for the correct performance of the STO function.

9 Note

® (Cables must never be damaged by extraneous causes. Mechanical damage can accidentally trigger the
STO function. Also, mechanical damage can cause current leakage between damaged cables, which

again can accidentally trigger the STO function.

Specification parameter
The specification parameters in the following table are applicable to the STO function of JD2:

Table 4-2 STO function parameters

Item Specification
Maximum Performance Level according to EN ISO 13849 PLe
Maximum Safety Integrity Level according to IEC 61508/IEC 62061 SIL 3
PTI (Proof Test Interval) 20 year
PFH (Probability of dangerous Failure per Hour) 2.55e-8
DC (Diagnostic Coverage) average 88.45%
MTTFd (Mean Time To dangerous failure) 1989 year
Systematic capability (SC) 3
Category Cat. 3
Mission time of the PDS (SR) 20 year
Response time <20ms
Note: The temperature condition for parameter calculation is 75°C

Diagnostic function

There is a continuously running diagnosis function which checks the correct function of the STO related
hardware and there are drive firmware functions which check the consistency of the two STO input signals. In case
of any detected malfunction, a detection of signal inconsistency or unexpected loss of one or both STO signals while
the drive is enabled, a STO related drive fault is issued.

The actual status of the STO function can be monitored by looking up the object dictionary parameter "STO

_Status" (0X60F7.11) in the upper computer software.
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Table 4-3 STO Status

STO Error_state2 (Notel) Fault ..
E - heck wh D
CStatus | TP | Bii6:STOL Bit7:STO2 (Note2) | CPEKWHER | cetable escription
0 i 0 i Yes STO A = H, STO B = H, no diagnosis
error
| O0xFF21 Bit7=1 Always NO S.elf diagnosis CPU can’t find STO “H
signal
2 0xFF22 Bit7=1 Always NO Impossible (theoretically)
= > 1 = >=
3 0XFF1A Bit6=1 Always Yes | STOA=H->Lwhile STOB =H for
100ms
4 0xFF24 Bit7=1 Always NO Impossible (theoretically)
= > 1 = >=
5 0xFF1B Bit6=1 Always Yes | STOB=H->Lwhile STOA=H for
100ms
STO A and STO B = H->L within 100ms
Attempt to be while the drive was enabled
6 0xFF10 Bit6=1 enabled/ Yes or
enabled drive STO A and/or STO B = L when the drive
is going to be enabled (Note3)
7 0xFF20 Bit7=1 Always NO Hardware fault

Notel: more than 1 bit can be set at a time
Note2: errors with STO2 (bit 7) = 1 are caused by severe faults in the STO unit, fault reset by control word is not possible

Note3: if this status persists despite H signal on both STO inputs, damages inside the STO circuitry have to be considered
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5.1 Electrical wiring diagram

Chapter 5 System wiring

5.1.1 iSMD IP20 model electrical wiring diagram

Circuit breaker  Fuse

Power supply

—_Power supply input -

Power supply input + [~
551

'DO-I I Rea
DO1- Output commeon terminal

Digital signal
Error outpeit
DO2+ t—r::}._—l
ogicpover Logic power supply input+ 34V i: DO2- Qutput common mrminlal
suppl ~TLogic power supply input- [ =Ts e
DC3.6V
o= iSMD driver BAT+ ) : l prarrhicid
|, — 1 |, Input common terminal BAT- encoder
b Tcom 2—
Digtal P:\tgnai — DI i
24V
GND
STOA+
Pulse STOA- ;— i
command = —— DC24V
Safety Relay
ESTOP
Y
Analog input -[ — Al + /\ AD— AD [}
\t Al1-
Shielded l’
“FE
Suitable for AA/AS model
Figure 5-1 IP20 model electrical wiring diagram (Use STO)
Circuit breaker  Fuse
Power supply input +
Power supply _I_P j IEANCE = DO1 Ready
— Power supply input - il +
CANCE DO1 QOutput common terminal
B / d Digital signal
output
—— DoO2+ Error
Logic power _]_Logic power supply input+ 24VS :DOZ— Output common ten‘nin.%I |
supply . . I / '
— Logic power supply input-
GNDS DCIEV
. . BAT+ ) | Power supoply
______ |SM D d river e — for Multi-turn
: —i = :Input common terminal BAT- / >_| encoder
—— coMmi
{ | Evir]
S— CE R ST
Pulse
command
STOB+
"""""""""""""""""""""""" STOB-
Analog input T

FE
Suitable for AA/AS model

Figure 5-2 IP20 model electrical wiring diagram (Not use STO)
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5.1.2 iSMD IP65 model electrical wiring diagram

For the iSMD IP65 model, the I/O needs to be set through software to select the corresponding mode. The
electrical wiring of this model will be explained in several cases.

5.1.2.1 Digital input signal
Taking DI1~DI2 as an example, the DI1~DI4 interface circuits are the same.

® When the X5 interface is connected to a logic power supply, 24V and GND are the logic power supply output.

When the input interface is connected to a PNP type device, 20101F (DI input mode) needs to be set to 0 (PNP

mode) in the software. The wiring method is as follows:

Fuse
/ o~ e+ |
Power supply input —_II_— / |
—{ o0 uoe (5 i
| X5 interface
24Vs
Logic power supply - -
input L enos |
A 24v
L
Signal > ~
ﬁ]ﬁ —> |
fonal C Switch circuit
(PNP/NPN mode
selection)
c |
Y

Figure 5-3 PNP mode (With logic power supply)
® When the X5 interface is connected to a logic power supply, 24V and GND are the logic power supply output.
When the input interface is connected to a NPN type device, 20101F (DI input mode) needs to be set to 1 (NPN

mode) in the software. The wiring method is as follows:

/ Fuse - — |
[SAN) Dc+
Power supply input 4 (o~0 I

T—  eso

| X5 interface
- 24vs
Logic power supply | ——
i].ll] ut T GNDS I
24V

DI

Switch circuit
(PNP/NPN mode
selection)

Figure 5-4 NPN mode (With logic power supply)
® When the X5 interface is not connected to the logic power supply, the input interface only supports PNP type

device. set 20101F (DI input mode) to 0 (PNP mode) in the software. The wiring method for PNP mode is as
follows:
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Chapter 5 System wiring

Fuse L _
V4 I
[ e] I—‘ DC+
Power supply input _—II—_ / !
_ pc : X5 interface
—24VS§ |
DC24V ———cnps |
| |-
I
signal
Switch circuit
(PNP/NPN mode
selection)
Signal
GND

Figure 5-5 PNP mode (Without logic power supply)
5.1.2.2 Digital output signal

Taking DO1 as an example, the DO1~DO?2 interface circuits are the same.

® When the X5 interface is connected to the logic power supply, The source output connection method requires

setting 20101D (DO output mode) to 1 (source output) in the software. The wiring method is as follows:

Fuse — —
/(oo !
Power supply input —_Il_— / |
De- X5 interface
24Vs
Logic power supply £
input T enps |

DO1

Switch circuit —>
(Source/Sink output) coMo

Figure 5-6 Source type output connection method( With logic power supply)

When the X5 interface is connected to the logic power supply, The sink output connection method requires

setting 20101D (DO output mode) to 0 (sink output) in the software. The wiring method is as follows:

Fuse L
— — — e !
Power supply input = / |
DC- I X5 interface
24VS§S
Logic power supply 1
input T GNDS I
- = DC24V
o Do1 — |
Switch circuit — If
(Source/Sink output) COMO
Tt

Figure 5-7 Sink type output connection method( With logic power supply)
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® When the X5 interface is not connected to the logic power supply, at this time, the output interface only

supports the sink output connection method. 20101D (DO output mode) needs to be set to 0 (sink output) in the

software. The wiring method is as follows:

Fuse I
— — — e !
Power supply input T / |
°C- | XSinterface
24VS
Logic power supply -
input T GNDS I
- = DC24V
A D01 | ¢
Switch circuit — 1F
(Source/Sink output) COMO

Figure 5-8 Sink type output connection method (Without logic power supply)

5.1.3 STO electrical wiring diagram

24V
GND

STOA+ )

STOA- ;—

iISMD

—— DcCa4v

Figure 5-9 STO wiring diagram (Use STO)

24V

GND

iISMD

STOA-

\
)
-
STOA+ )7
-
\

STOB+

{
STOB-

Figure 5-10 STO wiring diagram (Not use STO)
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5.2 External wiring diagram

IP20 AS model

24\V~60VDC
Power supply Controller
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Circuit
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Logic power
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)
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(IS =T === = [ Sy
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I1P20 ES/PS model
24V ~60VDC
Power supply Controller
EtherCAT
/Profinet CH I
Circuit
breaker 10
DC24V
Logic power
Contactor 3 . , X3D s only used for multi-turn magnetic-electric encoder
' Kinco xao
X3A b o] +
R ] = Encoder battery
~ X1A __ of=
Fuse wire "®
= Baud rate/Station
S8 ® number
X4
Filter 1;%;5 Type-c interface
(RINININ Pl

— +

=
Hiefe[e|-
| Brake
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X
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Controller

IP65 ES/PS model
24V~60VDGC
Power supply
+ - EtherCAT
/Profinet
Circuit Aw:}’;; .
breaker :E:’?H Dlg]tal
(Caosg mput

E

Q

H
-

w DC24V

Logic power

—

i

o,

Digital
output

X3D is only used for multi-turn magnetic-electric encoder
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.
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4
T

Encoder
battery

@@
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STO terminal, external
functional safety signal input
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5.3 Power supply description

iSMD series drive must use the monotonic power supply shown in Figure 5-11 when powering on. If the
non-monotonic power supply shown in Figure 5-12 is used, when the deviation is close to any threshold voltage, the

non-monotonic slope may cause problems such as abnormal start of the driver, resulting in an error failure.

s S
8 w
: g
g vz 3 a
e > v2
g / v 'é / \V/ vi

Z

TIME
TIME
Figure 5-11 Monotonic power supply Figure 5-12 Non-monotonic power supply

9 Note

® In figure 5-11 and figure 5-12, V1 indicates 10V voltage, and V2 indicates 17V voltage.
® The drive has an electrolytic capacitor. Ensure that the input power is working properly before

powering on the driver.
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Chapter 6 Kincoservo PRO software

This chapter mainly introduces the usage method of the KincoServo PRO upper computer debugging software

(hereinafter referred to as "KS PRO").

Common mode — X

H B = o [ A f D @ = LS O]
SaveProj SaveAs Close Initialize 10 Config Scope Error Connect Reboot Direction Enable Init Param  Save Param  Store Motor Params Quick Stop
Config  Devices {7 Operation Mode (1] X
Sesgusnotl Speed Cor Position Control [l
B3 param List v
- Position command sourceQ) Mar it e valid target position:
aram
Param Group Pasition settings
& Motor Config Operation Method: € Absolute position Relative position
[@ 10 Config Target_position
Execute immediately after
{7 Operation Mode ¢hange
£ Jos Speed Setting
&l scope Operation speed
I Fault Manage
o Acceleration Deceleration 7
pss
a Comnection: o No fault Disabled Quick Stop: @ Limits: @ Operation_mode: Speed: pm Position: inc Curent: Ap

6.1 Software installation

6.1.1 Software acquisition

The software can be downloaded from the Kinco official website.
Installation requirement
KincoServo PRO can run on the following versions of Windows clients:
® Windows 10 SAC 1709 and later version
Windows 10 enterprise edition 2015 LTSC
Windows 10 enterprise edition 2016 LTSC
Windows 10 enterprise edition 2019 LTSC
Windows 10 enterprise edition 2021 LTSC
Windows 10 enterprise edition multi-session
Windows 10 IOT enterprise edition SAC
Windows 10  IOT enterprise edition 2019 LTSC
Windows 10 IOT enterprise edition 2021 LTSC

Windows 11
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® Windows 11 enterprise edition multi-session

® Windows 11 IOT Enterprise 2024 LTSC
6.1.2 Software installation
Double-click [servo-pro-amdé64-installer] to start the installation, and you will see the following installation

interface;

» First, select the language(Default language:Chinese);
BIEEES X

K Please select the language of the installer

English w
oK Cancel

» Click [Next] to enter the installation process

Cancel

» After choosing the installation path, click [install] to start the installation.
Ks KincoServoPro Setup = X

Choose Install Location -
Choose the folder in which to install KincoServoPro. KS

Setup will install KincoServoPro in the following folder. To install in a different folder, click
Browse and select another folder. Click Install to start the installation.

Destination Folder

C:\Program Files\Kinco\KincoServoPro| Browse...

Space required: 29.3 MB
Space available: 14.8 GB

< Back Install Cancel

»  After the installation is completed, click [Next];

Installation Complete s
Setup was completed successfully, KS

Completed

Output folder: C:\Program Files\Kinco\Servo3

Extract: servo-pro.exe... 100%

Create shorteut: C\ProgramDataMicrosoft\Windows\Start Menu\Programs'Servo3.ink
Create shortcut: C:\Users\PubliciDesktop'\Serva3.Ink

Created uninstaller: C:\Program Files\inca\Serve 3\uninstall.exe

Size:41960 Kb Files:2 Folders:

Completed

< Back Next > Cancel

» Finally, click [Finish] to complete the installation
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Completing Servo3 Setup

Servo3 has been installed on your computer.

Click Finish to dose Setup.,

< Back Finish

6.1.3 Version update

After the installation of KS PRO is completed, subsequent version update will be done within the software. The

specific operation steps are as follows

»  After entering the KS PRO software interface, click the [ Help] , and then select [Version].
& Start i Project ¥ Tool 7 HELP
(¥

©, ] = .
Al assistant Manual | Version| Website Feedback

» In the pop-up version interface, click the [Check for updates] at the lower right corner. If there is a new

version of the software, the [Update] button will appear at the lower right corner and click it to complete the

update.

Version X
Ks Current version: 1.2.5

Current version  History Version

Release date: 2025-10-27

Release notes:

This version applies to FDSP standard models with new firmware, FDSP Pro
standard models, and certain FD1X5 standard models.

feat:

1.0ptimize oscilloscope screenshot feature

2.Improve X-cursor performance in oscilloscope

3.Allow preview for parameters with edit disabled

4 Add feedback window to help panel

5.Display connection status

6.Add failure reason display for Bluetooth connection

7.Add gantry synchronization feature

8.Add TPDO & RPDO mapping groups for EtherCAT and CAN

Checking for updates at startup Check for updates
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6.2 Quick start guide

6.2.1 Software window introduction

@ KincoServoPro

o X @

re a 0 /@ A PR r = " A: Navigation bar
close intialze 10 Contlg _Scope _Error Connect_eboot G ¢ paras ararn -
Config  Devices | | & motor confia 111 Parameter monitaring
Curtent device1
Motor Config  Customized Motor Library Index  Description Curentw.  Units
3 Param List v
a1 Perin ¥ Basic settings
Param Groun Configuration mode: Moter E: Parameter
& Motor Config Enoder ) Motsriforary, O Qstom monitoring bar
{9 10 Config ¥ Motor Parameter Setting
{5 Operation Mode Index HName Parameter Value Units index Name Parameter Value Units
& J06 641002 Feedback Type HEX 64100C L Motor
=] Scope 641003 Feedback Resolution it 541000 R Motor dhm
641004 Feedback Period Dec 41006 Ke_ Motor
Ti Fault Manage
641005 Motor_Pole_Pairs 2p 64100F Kt_Mator Noy/Arms
641009 Motor_iit_| B41010 gtem
B: Function
k o] s i Mot A sarons W
configuration/device
B4101A Gain Factor uN

management bar

 Function Setting

Cemmu_Mode Commu_Curr Commu _Delay
* Brake_Delay Addition_Device Brake_Duty_Cydle
"
Temp_Motor Ref * Motor lit_Filter
Invert_Dir_Motor Sim_ABZ
. s C: Function display bar
D: Status display bar |vowritreal % Temp Motor m

| a Connection: ¢ No fault Disabled Quick Stop: @ Limits: @ Operation_mode: - Speed: pm Pasition: inc Current: Ap

[Navigation bar]: Provide quick navigation for common basic servo function

[Function configuration/Device management bar]: Provide relevant navigation for servo function configuration and
equipment management

[Function display bar]: Display the interaction interface between the upper computer and the lower computer

[Status display bar]: Display the current operating status of the servo, including data such as speed, position and current
feedback

m| O | Q| w | >

[Parameter monitoring bar]: Used for monitoring servo parameter

6.2.2 Connect to the computer

» First, in the KS PRO software, find the [Start] menu in the navigation bar and click [Online mode].

X ool @ Hee

Start

\ -—

Offine mode Open Project

»  In the pop-up [Online mode] window, select the communication methods.

o Step1: Communication setting

Communication methods

| Rs232 |

RS485
CAN

Bluetooth
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485 communication connection

» iSMD communicates with the PC: Communicate using a USB-type C cable via the X2 interface of the drive or
via the X1 interface with a 232/485 to USB isolation converter.
(1) When using the USB-TypeC cable to connect to the host computer, note that:
® Sclect the RS232 interface on the communication settings page. Since the Type-c nterface of iSMD
uses the 232 communication protocol by default, it can be successfully connected to the host

computer without changing the communication protocol through the internal address.

@ step1: Communication setting

Communication methods

I RS232

® If only the USB cable is used to communicate with the host computer and there is no power supply
outside the drive, the debugging cable suddenly drops during data storage. In this case, the drive will
report to EEPROM.

® [f the power supply suddenly cuts off during the process of downloading the firmware using the
Type-C interface, resulting in communication interruption, the drive needs to be re-powered before
scanning can be performed again to download the firmware.

(2) When using X1 interface connect to the host computer, note that:

® The default communication protocol of the X1 interface of the iSMD is MODBUS. You need to

change the RS485 communication protocol (modbus address mapping is 0X86CO0) to 232 by modbus.

Perform the following steps to restart the driver after the operation is complete.

Step MODBUS message Message specification (ID=1)

0106 86 C00001617E 65100C write 1, switch to the 232 protocol immediately

01 06 86 C0 00 03 EO BF 65100C write 3, switch to the 232 protocol, save the Settings, and take effect after restart

2 010629100001 41 93 Storage control parameter

Relevant parameter :

Internal address Parameter name Meaning Default
100B0008 Equipment station Driver station number 1
number
Set the baud rate of the RS485 port (Modbus address: 0X2600)
Set value Baud rate
1080———9600
2FE20010 RS485 baud rate 540———19200 270
270——38400
90————115200
Note: Need to save and restart.
RS485 bit0: 0: Using MODBUS protocol 1: using RS232 communication protocol
65100C08 Communication bitl: 0: Changing bit0 takes effect immediately 1: Changing bit0 takes 0
protocol selection effect when the storage restarts
65100E10 RS$485 mode Data bit =8, stop bit =1, no parity check S:ﬁg
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CANopen communication connection

iSMD can also communicate with the computer through the CANopen protocol. Since one CAN bus can mount

multiple devices, this function realizes the cascaded debugging of multiple drives. The communication operation is

as follows:
Servo debug- online mode 3
© Step3: Scan device m
@ Stepi: Communication setting
Communication Communication
methods Protocol 1
RS485 kinco_R5232
2
EF i LT ERIT (COM3)
Baud rate Auto
(2] Step2: Node_ID configuration
Node._ID Auto-Scan Node_ID

(1) Select the CAN interface on the communication setting page and select the type of CAN device to be used.
Currently, two kinds of CAN devices are supported to connect with the KSPRO:
® Peak CAN device
® Chuangxin CAN
(2) Click refresh serial port button 2 and then select the serial port ;
(3) Click [Start scanning], the addable device will be displayed below ;
(4) In the scanning device column, select the device you want to connect, click [Start config] to complete the

device connection and project creation.

9 Note

® The baud rate of CAN communication (default :500 KBit/s) , and the object dictionary address is
[2F8100].

® Sclect the device station number, the default is 1, the object dictionary address is [100B00].

® The communication between KSPRO and drive adopts CANopen protocol. Therefore, during the
communication of the upper computer, do not use other devices (such as PLC or Linux devices) to
send CAN messages (such as SDO/PDO messages) to the drive, otherwise the communication of
the upper computer will be abnormal or even unable to communicate

® The software will automatically match the default configuration file for the standard product. If

necessary, you can also manually switch by clicking the drop-down box.
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6.2.3 Save & Close project

In the navigation bar, find the [Project] and perform the operation.

= Project X Tool © HELP

H B a o B @ A fF 9 @ 3 9 m 0om “ @
Save Proj Save As Close Initialize 10 Config Gain Adjust Scope Error Connect Reboot Direction Enable Init Param Save Param Store Motor Params Quick Stop

» Click the [Save Proj ]button under the [Project] , enter the project name and folder path, and click
"Confirm". Then the saving project is completed successfully. When you click [Save Proj ] again later,
there is no need to redefine the name and path.

» Click the [Save As ] button under the [Project] , enter the project name and folder path, and click
"Confirm". Then the saving project is completed successfully.

» Click the [Close ] button under the [Project] to choose to close without saving or save and close the

current project.

6.2.4 Parameter monitoring and management

In the function configuration bar, find the [Param List] menu, which includes the "All Param" and "Param
Group" option.

Index Description Presetvalue: Y Curentvalue T Max Min Units

& Motor Config
& 10 Config

i Operation Mode
€ 106

& scope

1 Fault Manag:

Function
configuration bar «

All parameter list

By using the [All Param] option, you can access all the object dictionaries of the servo drive, and you can
quickly locate and filter the target parameter through keyword search. The parameter preset values will retain the
value by the user. After the parameters are issued, the current parameter value will be updated. The interactive
buttons support operations such as parameter modification, parameter monitoring, import/export parameter file,

parameter compare, initializing control parameters, and saving control parameters, etc.
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Search Box Q Function Interaction Button I BukAcons  BFebpot  @elmpt @ Compwe O Rebwh ]
Index Description Preset valve Filter Button ¥ Cument voiue Y M Min Units Effect mode
39600 Senice Request 0 HEx Immedate
OO Senice St 1 Hex Immediate
200 Service Tuneout Parameter Preset Value ,  Parameter Current Value s
0000 PosAbs 40609 Immediate
60700 Abort Connection Mode Ono process 0 Immedate
630 Eror Code 0 HEX Immedate
G400 Conboword Edit Button #lso Base Conversion  HEX Immediate
0 Stwond a2 HEX Immediste
605A00 Quick_Stop_Mode Ostop without control DEC Immediate
605800 Shutdown Stop_Mode (stop without control Immediate
L 805000 Disable_Stop Mode (rstop without control Immedate )
65000 Halt Mode Tstop by current ramp Immedate
60SE00 Fault_Stop_ Mode Ostop without control DEC Immediate
606000 Operation Mode ~&Pubse train Control Immediate
606100 Operation Mode Buf [} Immedte
66300 Pos Ackal 4 nc Immedate
606400 Pos_Actusl 4 DEC inc Immediate
6500 Max Folowing Eror s24288 Hpasiss 0 ne Immediste
6700 Target_Pos Windon 2 weasss 0 Immedate
606600 Position Window_fime 10 DEC 36 0 ™ Immedate
Function Notes FUNction Comment Interface
6.2.4.1 Parameter modification
» Double-click the preset value cell or click the [Edit] button;
GOFEOT Digital_Outputs 0 HEX
GOFFO0 Target_Speed Click [Edit] & o DEC
640300 Moator_Catalogue_Number no data String
641000 Group_Motor 32 DEC
641001 Motor_Num BX AsCll
641002 Feedback_Type 40 HEX

» Enter a value in the preset value field. The base of the input data is displayed on the right. For some

parameters, you can click to switch between base / other data type;

60FEOT Digital Outputs 0 HEX
60FF00 Torget_Speed 1000 DEC | O DEC
640300 Motor_Catalogue_Number Enter preset value no data String
641000 Group_Motor 32 DEC
641001 Motor_Num BX AsCll
+ 641002 Feedback_Type 40 HEX

» Some parameters are composed of multiple Bit. You can click the [+] on the left side of the parameter row to
expand the parameter and view/edit it in more detail. If you only need to edit the data of a certain Bit , you
can click the "Copy" button in the current value cell to copy the current value to the preset value, and then

edit it.

101100 Group_Restore_Data 1 DEC
101101 Restore Al Data_301 1 HEX
101400 Emergency Mess ID 81 HEX
- 101601 Consumer_Heartbeat g HEX
bitd~7  heartbeat message ID number 0 \
bit16... interval time(ms) 0
101700 Producer_Heartbeat Time 0 DEC
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» Press the Enter key (in editing mode) or click the [Send] button (in exiting editing mode) to send

parameters.
BOFEOT Digital_Outputs 0 HEX
60FFO0 Target_Speed 1000 DEC R O DEC
640300 Motor_Catalogue_Number Press Enter Or Click Send no data String
641000 Group_Motor 32 DEC
641001 Motor_Num BX ASCll
+ 641002 Feedback_Type 40 HEX

» If the parameter modification is successful, the current value will be updated to the preset value.

Preset value ¥ Current value v
-4 DEC
180000 HEX
DEC
0 HEX
DEC 1000 D

» Ifthe current value is different from the preset value, the preset value input box will turn light yellow.

6.2.4.2 Parameter monitoring
» Select the target parameter with the left mouse button, right-click and choose [Add to watch]. The target

parameter will appear in the parameter monitoring window on the right;

sot100

sa5400

sosean s

= s0sco0
=z sascon v

saseco  Faun s

sadwwach 2. Click [Add To Monitoring] o

»  You can also search for and check the target parameter in the search box at the bottom of the parameter

monitoring bar, and then click [Add];

B index Deseription
60FS0A  Target Speed Window
6OFFO0  Target_Speed

2. Check Parameters To Be Monitored

1.Search 3.Add

Target_Speed m
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» In the parameter monitoring bar, you can modify parameters (except for those that are prohibited from being

written). Enter the modified value in the current value box and press the Enter key to send it.

Parameter monitoring

Index Description  Currentv...  Units
605E00 Fault_Sto... 0 D

60FFO0  Target_Sp.. 1000 # D

Press Enter To Send After Modifying The Parameters

6.2.4.3 Export parameter file

» First, click [File Export], and select to export the selected parameters or all parameters. You can choose to
export the preset or current value of the parameters, or you can choose not to export the parameter values

and only export the parameter index.
1. Click [File Export]

& File Export & File Import ® Compare

Min Units

All Preset value

Current value  2- Select Export Mode

Index

9 Note

® You can use the preset value filter button to display only the parameters that are allowed to be

written. After checking, click [Export Selected Parameter].

Preset value E Current value

Different from cu...
Write Prohibition
Writing Allowed @

® [f you choose to export Index , the exported index file will not contain the parameter values but

only the parameter indexes, which can be used for operations such as automatic marking.

» In the parameter export interface, reconfirm the parameters that need to be exported, and click [Next] to

export the selected parameters to a local file.

Export parameters

sort Button

ooooOoO0OoOOoOO@
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9 Note

® The software only exports the parameters that have been successfully loaded. Click the Sort button

at the head of the parameter column to filter out the parameters that have not been successfully

loaded.

6.2.4.4 Import parameter file

» Find [File Import]in the function interaction button;

® Bulk Actions & File Export

.

& File Import ® Compare > Refresh

» Click the button, select the parameter file to be imported, and then click the [Import] . The parameters in

the file will be saved to the preset values. If "Mark imported parameters in the parameters list" (default) is

checked, the relevant parameters in the file will be checked in the list.

Import param

Import File:

dataksparam

2. Check The Parameters To Be Imported

Index

160007

160008

160100

160101

160102

160103

160105
160106

160107

Ao OO@O@«c@

160108

Description File parameters

Alruve
RX1_PDOT7
RX1_PDOB
Group_RX2_PDO
Ri2_PDO1
RX2_PDO2
RX2_PDO3
RX2_PDO4
RX2_PDOS5

RX2_PDO6

RX2_PDO7

RX2_PDOS 0

Mark imported parameters in the parameters list

Preset value

1. Import The Parameter File

¥  Currentvalve ¥ Units Effect mode.

HEX 0O HEX immediate
HEX 0 HEX immediate
DEC 0 DEC Immediate
HEX © HEX mmediate
HEX 0 HEX Immediate
HEX 0 HEX immediate
HEX 0 HEX immediate
HEX 0 HEX mmediate
HEX © HEX Immediate
HEX 0 HEX mmediate

HEX 0 HEX mmediate
T 1226 83

3. And Click [Import]

9 Note

® The file suffix after exporting "Indexed" is.ksidx and it cannot be imported. The file suffix after

exporting the "preset value" or "current value" is.ksparam, which can be imported.

® The parameter file will store the drive model and software version used during the export process.

When importing, the software will check if the information in the file is consistent with the current

drive. Since the parameter definitions exported under different software versions may vary, please

ensure you are aware of the risks associated with these differences.

® For a large number of identical applications, to avoid setting the drive parameter one by one, user

can import the.ksparam file for drive configuration. If the user needs to import the.ksparam file

before connecting the encoder, they need to set the Use Inner MTLib (3041.06) to 1 before

import the file,

which avoid the problem of abnormal feedback cycle. If the encoder cable is

connected first and then import the file , there is no such requirement.
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» After clicking the [Import] , you can choose whether to write the imported parameters to the current value
of the drive. Once the import is successful, if you wish to store the current value in non-volatile memory that
won't be lost in case of power failure, please click the "Store to EEPROM".

Tip

Checked parameters have been
saved to preset values, send fo

Not yet m

1550 721

Store to EEFROM

current values?

6.2.4.5 Bulk actions
» After checking the target parameters, click "Batch Operation”, and you can choose to show checked only

or write checked presets.

Bulk Actions & File Export & File Import ® Compare O Refresh

B Bulk Actions & File

Show checked only
Automark

Write checked presets

9 Note

® Hold down the Shift key and click the target parameters at the initial position and the final position
with the left mouse button. All the parameters between these two positions will be selected

simultaneously.

Q ®bukAton  WrkBpot @Rkt @ Compwe O Rebh

¥ Max Min Units Effect mode

2787 o ms Imediate

Seve & Rebaot

Asci ax Ascit
2000 DR 2500 500

HEX 0 HEX

018

51014

s4101C

841010
B4101E Q] Fiter Immediate
41077 Sim_ABZ Immadiate

651001 Drives i 1218 001 4p Immediate

[ MMM R<HI<JH<]

Driver It

g Fiter 23308 838835 osi
: men Press The Shift Key And Left-Click The Ending Object
a510 | Max ]

e51004 Debus
651005
s51005
es1007

651008

651009

» After clicking the Automark option, in the pop-up window, select the .ksidx index file and click the check

button. Then, you can check the relevant parameters in the entire parameter list.
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Automark x

Import File: | data ksidx

Index

100000 Device Type

100100 Error_Register

100300 Field

100301 4
100302 Error_Field1 Error_Field1

100303 Error_Field2 Error_field?2

100304 Error_Field3
100205 Error_Field4
100306 Error_Fields Error_Field5
100307 Error_Fields Error_Field6
100308 Error_Field7

100500

Syn

oo @adn

6.2.4.6 Compare
The parameter compare function can compare the differences between two parameter files.

» Find [Compare] in the function interaction buttons;

® Bulk Actions & File Export & File Import ® Compare O Refresh

» After clicking the "Import File" button, you can select the current device data to compare it with the file

parameters. The differences between the two sets of parameters will be highlighted.

Parameter comparison results

2. Select The Current Device Data,

[Source 1] Current device data: [Source 2] Compare data: 1. Import The Parameter File
‘ ‘ dataksparam =
Curre...
Index Description Sufrent value 4 Source 2 Units
Preset

Close

» If the current device data selects the preset value, you can modify the corresponding preset value. After

checking the target parameter, click [Apply]. This operation will send the preset value to the drive.

Parameter comparison results

[Source 1] Current device data: [Source 2] Compare data:
Preset v... data.ksparam &
- Index Description Preset value k4 Source 2 Units
e 1 HEX
ta
- HEX

1.Check 101400 Emerge

6.Click [Apply]

Close Apply
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6.2.4.7 Param Groups
The parameter group can be used to categorize servo parameters according to requirements, making it easier to
quickly locate them. The custom group contains a series of preset groups, and all related operations can be

performed within these groups.

Param Groups =

»  Control Panel

»  Servo Drive Parameters
Servo Motor Parameters
Basic Control Parameters

»  Control Loop Parameters

Default Export Param

If custom grouping is required, the operation steps are as follows:

» Click "Add Custom Group", and a custom parameter group will be automatically generated.
Add Custom Group

Param Groups =

+  Control Panel

Custom groups1

» User can rename, create subgroup or delete custom groups.

Param Groups -1

»  Control Panel
»  Servo Drive Parameters
Servo Motor Parameters
Basic Control Parameters
» Control Loop Parameters
Default Export Param
Subgroup

Custom groups1 E B &
Rename Delete

» In the parameter list, select the target parameter with the left mouse button, right-click on it and add this

parameter to the custom group.

410IC e Weckth 8 Immediste
841010 sder Powes Delay 5 DEE S oe immediste
BI0IE £ 130

Ba101F DEE 9

651001 s T ' wot

851002 3356 51 mediste
651003 L Miax 18 o 1 immediate
A51004 DCous Add 1o group Custom groupst ©o 30 immediste

651005 Addio Watch 100 DEC 200

651006

» The selected target parameters will appear in the custom group.
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Param Groves 5 a Bhbiion  Ghebpn  Blebwet G

9 Note

"Selected" and "checked" are two different states. Please pay attention to the distinction.

6.2.5 Digital input and output setting

Find the [I0 Config] option in the function configuration bar;

B OConky

Function Configuration B0 e

» Using the digital 10 settings, user can define the trigger conditions for each 10 port. First, user need to
configure the function and trigger polarity of the 10 port. The specific operation process is shown in the

following diagram:

DIO Manitor Default: Retrieve 10 Configuration in Real Time [ cerme o c

Level

Name  Pin Function 1.Function Selection Batch Clear Current Functions cat Actual  Simulate

Homing Signal Invert Direction

Din Pos Indexd) Din Pos Indext

Activate Command

£
Operation Mode Selection Kvi Off m
]

Name  Pn senCear Simulate  Polarty  Vald

[ I
[
Em .

Clear Current Function cexr [N 2.Click to Send

fro .

» If the option of "Get the 10’s configuration in real time" is unchecked, batch operations can be performed on
the definition of 10 port function, including Batch Read, Batch Clear and Batch Send. If the option of

"Get the 10’s configuration in real time" is checked, the IO configuration will be automatically batch-read
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and batch-send; batch read can obtain the current driver-set function, and batch send can write the

configuration function of the DIO setting page into the drive.

h Read Baich Send \Clear ~ Actual  Simulate  Polarity

aBga

H

atch Resd BachSend  BawchCear  Simulate

g
Z

A: G EE
!Ei E‘

§

After configuring the 10, when the corresponding functional event occurs, the 10 port will trigger an input
or output high level. User can also click the simulation input button to forcibly trigger the input and output

of the IO port.

i) 10 Function

Name  Pin Function k Actaal  Frmatate vaiid

Name  Pin Function h Cle mulate

Ready

1-[-1- B = -1 B
= B : Fd F3 FY F3 £
EEEHE SIEEEELEE

6.2.5.1 Digital input

Digital Input (DI)

Name  Pin Function Batch Clear  Actual Simulate  Polarity  Valid

Dinl  X14 Enable
Din2 X6
Din3 X1.8
Din4 X1.10 ®
Din5 X1.12 [ ]
Din6 X114
Din7 X116

Simulation: Simulate digital input signal

Actual: Display the actual digital input status

Polarity: £ High indicates a high-level input, the valid input is 1.

the effective input is 1.

Valid: The results of simulation, actual input and polarity interaction;

means "not active", logic status is 0.

The relationship among the Actual input, Simulation input , Polarity, Valid input is shown as following table:

t Low

means active, logic status is 1;

indicates a low- level input, and

Actual input / Simulation input Polarity Effective input
High level High level effective High level
Low level High level effective Low level
High level Low level effective Low level
Low level Low level effective High level
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Table 6-1 Digital input function

DIN function

Description

Enable

Controller enabling
1: Enable controller = Din control word selection(2020.0F)
0: Disable controller = 0x06

Reset errors

Set the Controlword to reset errors, active edge (bit7) =1

Operation_mode selection

Opera;“mg 1:Operation_mode = EL.Din_Model (2020.0E), Default value=-4
mode 0:Operation_mode = EL.Din_Mode 0 (2020.0D), Default value =3
Kvi off 1: Velocity control loop integrating gain off

0: Velocity control loop integrating gain has been set.

Position limit+

Position limit-

Positive/Negative position limit switch input for "normally closed" limit switches
0: position limit is active, the related direction is blocked

Homing signal

Home switch signal for homing

Invert Direction

Inverts command direction in the velocity and torque mode

DinVel Index 0

DinVel Index 1

Din_Speed Index in the DIN speed mode

DinVel Index 2
Din Pos Index0
Din Pos Index1 | Din position index in Din position mode
Din Pos Index 2
Set control word bit2=0 to enable emergency stop. If you want to re-enable after emergency stop, you need to
Quick stop first set the control word to 0x06 and then to OxOF (if the input port is configured with drive enable, you only
need to trigger the enable signal again).
. Starts homing. Only makes sense if the controller is enabled. The controller returns to the previous operation
Start homing .
mode after homing.
Activate . . .
Actives the position command. Controls bit 4 of the Controlword, e.g. Controlword=0x2F—>0x3F
command
If an external error occurs (for example, the motor itself is too hot), the error signal can be transmitted to the
Motor error

driver through the input port

Fast capture 1

Fast capture 2

Fast capture, refer to chapter 12.7 for more details

For safety reasons, pre-enable can serve as a signal for indicating whether or not the entire system is ready,

Pre enable . .
1: Drive can be enabled; 0: Drive can not be enabled
Reset count Clear the number of pulses the drive has received but not completed
1: Pause motor, code: bit8 =1
Halt

0: Motor continues to execute unfinished instructions

Positive pulse
regulation

Activate the position fine-tuning data in the positive direction in the pulse mode

Negative pulse
regulation

Activate the position fine-tuning data in the negative direction in the pulse mode

-

Note

DIN control word selection (2020.0F) is set to 0x2F by default.
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6.2.5.2 Digital output

Digital Output (DO)

Name Pin Function Batch Clear Simulate Polarity Valid

Doutt X1 Ready x
Dou2 XI5 Motor Brake X
Dout3  X1.9 Speed Limit X Speed Reached X Pos Reached
Doutd X111 Zero Speed %
Douts X120 Error % [ ]

Simulation : Simulate digital output signal
Polarity: High indicates a high-level output, the valid inputis 1.t Y©% indicates a low- level input, and
the effective input is 1.

Valid: The results of simulation, actual output and polarity interaction; means active, logic status is 1; L
means "not active", logic status is 0.

The relationship among the Simulation output , Polarity, Valid output is shown as following table:

Simulation output Polarity Effective output
High level High level effective High level
Low level High level effective Low level
High level Low level effective Low level
Low level Low level effective High level

Table 6-2 Digital output

OUT function Description
Ready Controller is ready to be enabled
Error Controller error

In position mode, when the difference between the actual position and the target position is less than the Target
Pos reached _Pos_Window (6067.00), and the duration is greater than or equal to the Position Window_time (6068.00), the
the position reach function is output

When the absolute value of the Speed-Ims (60F9.1A) is less than or equal to the Zero Speed Window
Zero speed (2010.18), and the duration is greater than or equal to the Zero Speed Time (60F9.14), the zero speed function
18 output

The motor brake control output signal can be used to connect an external relay that controls the motor lock. If
Motor beake the brake motor is used, this function must be set, otherwise it will damage the motor. An effective output of
green indicates that the brake is opened, and an effective output of gray indicates that the brake is closed

Speed reached Output speed reach function when the Speed_Error (60F9.1C) is less than theTarget Speed Window (60F9.0A)

Enc Index Motor index signal appear

Speed limit In torque mode ,actual speed reached Max_Speed(607F.00)

Driver enabled Drive is enabled. Motor locks shaft

Position limit In the positive and negative position limit
Home found Home found
Ref Torque When the Current Out Real (60F5.08) reaches the Torque Out Ref (60F5.06) and the duration exceeds the
d Torque Out Filiter (60F5.07), the output torque reaches the limit, and the torque reaches the reference
Reached . . o Lo
(60F5.06) is set to 0, indicating that the torque limit detection is not enabled .
Multi Dout 0
Multi Dout 1 Din multi-segment position control position to output function
Multi Dout 2
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6.2.6 Motor configuration

Before the motor starts its commissioning, the motor parameters need to be correctly configured. The drive
offers three configuration methods. For Kinco servo drive product, the parameters stored internally in the encoder or
those stored in the motor can be read; for third-party motor, custom configuration can be done based on the motor
parameter drawings.

First, find the [Motor Config] menu in the function configuration bar.

Common made — ] 2

X Tool HELP
H B O = o [0 A fF D @ = L2 = T @
SavePro| SaveAs Close Initialize 10 Config Scope  Eror Connect Renoot Direction Enable InftParam Save Param  Store Matar Params Quick Stop
Config Devices & Motor Config [1] X
Current divice{1] )
Motor Config  Customized Motor Library
[E Param List v
Al Param ¥ Basic settings
Param Group Configuration mode: botor
= - Encoder Motor Library Custom
» Motor Config
[ 10 Canfig ¥ Motor Parameter Setting
{7 Operation Mode Index Name Parameter Value Units Index Name Parameter Value Units.
£ JoG 641002 feadback_Type HEX 64100C L.Motor
& scope 641003 feedback Resolution incj 641000 R Motor
. 641004 Feedback_Period DEC 641008 Ke_Mator
£ Fault Manage
641005 Motor_Pole_Pairs 2plr B64100F Kt_Motor Nm/Arm
I‘.l-ll'lk‘li()n 641009 Motor_lit | Ap 641010 Jr_Motor kg *em?
configuration bar « 641008 Imax Motor 641015 Motor_Current_BW Ha 5
b4101A Gain Factor N
¥ Function Setting
Commu_Mode Commu_Curr * Commu_Delay
Brake_Delay * Addition_Device Brake_Duty_Cycle
H
Temp_Motor Ref * Mator_lit_Filter
Invert_Dir_Mator Sim_ABZ
Motor_it_Real Temp_Motor
"y Conection: o No fault Disabled Quick Stop: @ Limits: @ Operation_mode? - Speed: pm Position’ inc Current: Ao

Read the parameters stored inside the encoder

»  In the function configuration section find the [Motor Config]. First, verify that the motor code in the basic

settings is the same as that on the motor nameplate.

Motor Config Customized Motor Library

¥ Basic settings

Configuration mode: © Encoder Motor Library Custom

I Reread Encoder

MotorCode

» If there is any inconsistency, you can click [Reread Encoder]. After restarting, the software will

automatically complete the motor configuration.

Motor Config  Customized Motor Library

¥ Basic settings

Configuration mode: € Encoder Motor Library Custom

‘ Reread Encoder B1

MotorCode

79



Kinco iSMD low-voltage servo integrated motor user manual Chapter 6 Kincoservo PRO software

9 Note

® This operation will initialize the drive, and all drive parameters will be changed to default values

(including the station number).

» If you wish to modify the current motor parameter, user can make the changes and then click [Apply].

After that, click [Confirm] in the pop-up window, and the parameters will be sent to the drive.

a Rasasd Evcoder
waex P Vaie uns naex nom [— -
snouz e oo " '
S0 s 0D
s oec s ;,
o s e 5
6 a0 e
. wmn [r—— ”
s
 Funetion Setting
Commutation Settings: Brake setting: Atarm Seting:
Brake.Delny Temp. Motce_Ref
150
addition Davica Motor It Fiter
] " &
Brake_Duty_Cycle
s
Click [Apply]
Motor W Real 0 % Temp Motor 2668 Read  Apply
Apply X

The following parameters are forthcoming.,Some parameters will be restored once

reboot
Index Function Area Name Remarks
641006 Function Setting Commu_Mode Restore after reboot
641007 Function Setting Commu_Curr
641008 Function Setting Commu_Delay
641018 Function Setting Temp_Motor_Ref Restore after reboot
64100A Function Setting Motor_llt_Filter Restore after reboot
641012 Function Setting Brake_Delay Restore after reboot
641017 Function Setting Addition_Device Restore after reboot
641011 Function Setting Brake_Duty_Cycle Restore after reboot

9 Note

® In encoder mode, only some parameters can be modified, and some parameters will be restored
after a restart.
® The [Read] button only reads the motor parameters in the servo drive, but does not read the

encoder information.

Use the internal motor library

If the parameters stored internally in the encoder cannot be read, the parameters can be configured through the
motor library and the motor code.

» In the basic settings, change the configuration method to [Motor Library].
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Motor Config Customized Motor Library

¥ Basic settings

Configuration mode:

Encoder o Motor Library Custom

»  In the pop-up configuration interface, enter the motor code.

Confirm switching motor configuration mode X

After confirming, the servo will reboot and refresh the
mator infarmation

Configuration mode: Mator Library
1. Select Model Motor Dictionaty

Motor Library: | VB 1~
2.Click [Confirm And Restart]

Cancel Confirm and reboot

»  Or click the "Motor Dictionary" on the right, and select the specific model based on the model name on the

motor nameplate.

Motor Dictionary

' High Voltage Motors

v
1.Check The Corresponding Model Name vs

Madel name flong murmber) Model name short
number)

Select model: V&
2.Click [Confirm]

»  Finally, just click [Confirm and reboot].

Confirm switching motor configuration mode %

After confirming, the servo will reboot and refresh the
mator information

Configuration mede: Motor Library
1. Select Model

Motor Dictionary
Motor Library: | V6 125
2.Click [Confirm And Restart]

Cancel Confirm and reboot

9 Note

® If it shows that writing to the motor library failed, it indicates that the drive does not support this

model.

Customized motor library

When configuring a third-party motor,user can create a custom motor parameter configuration by following the
steps below:

»  Click the "Customized Motor Library" option in the motor configuration bar, and then click the [+] button.

Motor Config  Customized Motor Library

List of moto
+ .
library ) () |
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» In the pop-up interface for creating the motor, fill in the custom motor name, select the communication protocol,
and input the motor parameters according to the motor parameter drawing. You can also click the [Read current

parameters] button on the right side to modify the current motor parameters, and finally click [Save].

Add Motor

¥ Basic settings e
2.Select Communication Protocol
P Read Current Parameters

V6 ‘Tamagawa HV Series / LV Optical e.

1.Customize Model
Name. Parameter Value

641003

64104

41005

641009

64100

o014

s4100C L Motor
641000 RMator
sHotE Ke Motor Ve

Gi00F K Motor

641010

ahtots

~ Function Setting 3.Write Motor Parameters

CEEEEER S s P e s 4.Click [Save]

Close 2-3-!

9 Note

® The custom motor name is the user's designation for the custom motor. It can be any text / letters

/ numbers and is independent of the MotorCode.

» After completing the above operation, the custom motor library will appear in the motor library list.
Subsequently, user can modify the parameters in the right parameter bar, and then click [Save] to save the

motor. The saved motor can be viewed in all local projects created

List of motor ibrary -+ 8 8 B | w pasic sertings

vk Tamagawa HV Series / 1V Gptical encoder

* Motor Parameter Setting

units e Hame Paramter Value Units
SI0C L Motar
S1000 R Mator

S0 Ke Motor

G100 e Mok

Alarm Setting: Default Dirsction Analog increment:
Setting:
Temp_Motor. Ref

ivert_Dir_Motor

CCWidetauh settin

Commu_Delay Brake. Duty_Cycle

10 8

Parameter Column
=y |

Other function Operation

2.Click [delete]
Listof motor library + @ & &

Delete motor libras
Y vx 1.Check The Motor Model

2.Click [Import]
List of motor library + @ =]

Import motor libra
P Ty vx 1.Check The Motor Model

2.Click [Export]
List of moter library + @ & &

EXpOI’t the motor llbrary vx 1.Check The Motor Model
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After creating a new custom motor library, on the motor configuration interface,click the [custom] in the basic

setting bar.

¥ Basic settings

Configuration mode: 1.Set Configuration Method

© Encoder Motor Library Custom

In the popped-up interface, after selecting the custom motor model, click [Confirm].

Confirm switching motor configuration mode

Configuration mode: Custom

VX

9 Note

® Clicking [Add] will redirect to the motor creation interface.

Finally, use the mouse scroll wheel to scroll down to the bottom of the motor configuration interface, then click
[Apply].

* o st

YV ——

Click [Apply)

-

6.2.7 Scope

The oscilloscope is an important tool for monitoring, analyzing and recording system signals. First,find the

[Scope] in the function configuration section.

Function Settings Bar
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6.2.7.1 Sampling settings and execution

»  Click the sampling settings button in the upper right corner of the interface;

06 11 X | 21 Foult Manage (11 X | Motor Config 11 X | G Parsm Geoup 17 X

YV V V VY

anmw 2225

Jm‘“

I

l 1(

id“ w. m \ I

W m\ i i W LR

199,80 ms/div

Add sampling objects: First, add the objects to be collected to the list. The software has preset some

commonly used object.

In the pop-up [Settings] window, check the optional sampling objects;

Click >
Click [Confirm];

to add the data channel to frequency used channel;

Some special objects require clicking the [Expansion] button for selection. This operation may cause

abnormal data collection.

Sampling Settings

)

Channel Setting

Channel 1
Speed_QEI Back

Sampling Settings

Sampling time:  62.5us *

Trigger Settings

Trigger source
Controtword

Type Comparison

Signed Data Comparis...

8
Common Channel Settings

Channel 3
Pos_Actual
16 * 1024 = 1024ms
Trigger Type Trigger value Trigger Offset
Rising edge F H 250
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Common Channel Settings

Optional Channels Expansion

Acc_Feedforward
Pos_Filter_Out

Pos_Target_Profile

Digital_Inputs
Digital_Outputs
Target_Speed

1.Check The Channel

Frequently Used Channel

>
2.Move Right

Controlword

Cancel Confwm

3.Confirm

» After adding the commonly used sampling objects, you can find the corresponding objects in the drop-down

menu.

Sampling Settings

Channel Setting

Channel 1 1.Select channel

Pos_Actual

Speed_QEI_Back 16
lLg
Pos_Demand
Trigger Type

Speed_Demand_Buff

Rising edge
CMD_q_Buff
Pos_Error Use mask

Controlword

Channel 3

Pos_Actual

1024 = 1024ms

Trigger value

F H

Trigger Offset

250

» Sampling settings:The sampling time is determined by the sampling period and the number of samples. The

sampling period unit is a current loop time of 62.5us. If the sampling period is set to 64, the data change

time interval is 62.5*64us; the number of samples is the number of data collections. The upper limit changes

with the channel settings, and the software automatically calculates it.

Channel 1

Multiply: Range [1 ~ 65535]

Speed_QEl_Ba

Sampling period:

Sampling Settin =

Sampling time: 62.5us * I:| * | 1024

62.5* 16 = 1000

Trigger Settings 16
Trigger source 32
Controlword B
128
Type Comparison Use mask

» Trigger source: Select the trigger source;

85

Channel 3

Pos_Actual

= 1024ms

Trigger value

F H



Kinco iSMD low-voltage servo integrated motor user manual Chapter 6 Kincoservo PRO software

Trigger source

Pos_Actual
Speed_QE|_Back

Iq

Pos_Demand
Speed_Demand_Buff
CMD_qg_Buff
Pos_Error

Controlword

» Trigger type:Rising edge, falling edge,rising/falling edge trigger modes can be selected.
Rising edge:When the data rises above the trigger value, sampling begins.
Falling edge:When the data drops from above the trigger value to the trigger valu, sampling begins
Rising/falling edges:When the data rises from below the trigger value to the trigger value and then falls

from above the trigger value to the trigger value,sampling begins
Trigger Type

Rising edge
falling edge

Rising/falling edges

» Trigger value:When the data reaches the trigger value, the timing of sampling is determined based on the
trigger type.
» Trigger offset:When the trigger offset is set to 250, the collected waveform will start from 250 data points

before the trigger moment.
Trigger value Trigger Offset

F H 250

» Type comparison: During signed data comparison, the data changes from 0 to -100, which is defined as the
data decreasing; during absolute value comparison, the data changes from 0 to -100, and the absolute value

is equivalent to the data changing from 0 to 100, which is defined as the data increasing;

Type Comparison

| sz conuee |

Signed Data Compa...

Absolute Value Com...

» Use mark: The mask can shield the specified data bits. The trigger source comparison value = the actual
value of the trigger source & the trigger mask. For example, the 16-bit control word data 0x002F uses the
mask 0x000F, and only the lower 4 bits are retained, that is, the data becomes 0x000F. This function is

generally used when only observing (a few) data bits, and generally chooses not to use a mask.
Use mask

» Other function: The red part of the sampling settings interface, from left to right, are import, export,

favorite, and automatic collection settings
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Export:The current oscilloscope configuration can be exported as a reusable file.

Import: The oscilloscope configuration file can be imported into the software, eliminating the need for
manual reconfiguration.

Favorite:The function belongs to the export channel settings, but it is not exported as a file; instead, it is
directly added to the template.

Automatic collection settings:Ready-made channel settings and custom channel settings can be imported

from the template.

9 Note

® The templates imported by the collection/automatic collection settings are only available in the

current project.
Sampling Settings

Channel Setting
Channel 1 Channel 3
Speed_QEI_Back Pos_Actual

Sampling Settings

Sampling time: ~ 625us* 16 * 1024 = 1024ms

Trigger Settings

Trigger source Trigger Type Trigger value Trigger Offset
Controlword Rising edge F H 250

Type Comparison Use mask

Signed Data Comparis.:

6.2.7.2 Start sampling
» After the channel settings are completed, if you need to repeat the sampling, you can change the sampling

count. If the sampling frequency is not known, you can check the "Continuous" option and then click ()
1.Enter the number of sampling times
2.Click [Start] and choose whether to sample continuously.

® Y & samplecount 1 Continuous <]

The window will pop up the display of the collection status.

—

Start Await Trigger Collecting  Data Transfeming

6.2.7.3 Waveform display settings
» After the sampling is completed, click on the legend below the waveform to hide or display the specified

waveform, then click on the channel display bar to enter the channel display.
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§ @ snowenme 1 —

o

N f "”

M

i h";’lﬂm ‘IWI 1 " \ Ml i \Hrhw'

”*M \“' y

Click to hide/show waveform

=0 Y Spond 81 ki) <O CHSatby)

enter channel display

» If you need to manually adjust the waveform size and position, first cancel the window auto adaptation;
» The offset input box can shift the waveform up and down,;
» The scale frame can adjust the waveform amplitude display;
» The color change window allows you to modify the waveform color and transparency.
nel = Measure Change Unit Change Color =
a;wm Bk om W [ | a a » B [}
Window Auto-fit (@) & o o o (o)
Offset MnueWavdurmVerlic-lly: Offset Offset Oftsst
Scale Scale 0 W Scale 5 b Scale 0

Zoom Waveform Amplitude

»  Click the color change window. In the pop-up interface, you can adjust the waveform color and also change

the waveform transparency.

Adidst:Watef:

Adjust Wa

SEEERm
e
] ]
e
seed QEl Back  rpm EEER
L] ]
Pos_ Actual  inc [ ]

» The waveform display range can be modified by using the "Time Adjustment" option at the bottom right
corner. You can also drag the time cursor or view the waveform in the scope display interface to observe the

waveforms of different time period.
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25-11.0415-50-12 + L & W

57923,
LY
FIEREYS ) B,
Time Base Adjustment
CH1$peed OF| Backin CHiPos Acualing
0 peed QF| Backiem ~O- 0s_Actualiing) pryoaEy
2916 2 Ti
x iz 2in asies 7708 047 53232 ssase si7se i s2s
|
Chanee!dipley -]

» You can also use the area zoom function to select and zoom in on a specified area waveform, and restore the

waveform through the restore area zoom function.

Area Zoom

\

+ BN

Restore Area Zoom

6.2.7.4 Cursor

» The waveform data of different channels at the same time can be viewed through the curve cursor.

Fexed Curtor

I hw L

) ‘ '\Aq .1/ I” .\,(I'l ' i
[ ” '
} Vu'au«“.i

»  You can click the X and Y-axis cursor display buttons in the upper right corner to bring them up. Then, use

the mouse to drag the X and Y-axis cursors and view the data of each channel and the time interval in the

data display box.
[ ooar s | L CRRT )
st — L/ Show XY-axjCursor
EmEm | e oL
X Cursor |
}w W‘" l;lr-r”» m,'
'\‘ | U“ \‘“
‘ I
¥ Cursor
= RERREENRRE N — -
Display: M:;;rmentiau
Connestion: .l e Cuick Si0p: @ Poslomt: @ Speed: Postior - Curren -
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6.2.7.5 Waveform export and view historical waveform

» Click on the left side [Select Wave];

» Select and view the waveforms to be exported in the historical waveform interface. They are sorted from top
to bottom according to the acquisition time. The newly acquired waveforms are at the bottom. By default,
the historical waveforms are in an unsaved state. After saving the project, the historical waveforms are also

saved synchronously.

History
25-11-04 15-47-43

25-11-04 15-50-12

» Right-click on the historical waveform to perform operations such as rename, save to project, saving as , and

delete.
25-11-04 15-50-12
Z Rename
[3) Save to Project
8 Save As
o

Delete

» The [Export] button in the upper right corner of the waveform display interface can be used to save the

waveform file.

ORI - | Sample count: 1 Continuous D
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6.2.7.6 Waveform import

» The [Import] button in the upper right corner of the waveform display interface allows you to import the

waveform file.

® 5 © samplecount 1 Continuous RA) e

The imported waveform files are displayed in the list on the left

6.2.8 Download FW

Find the [Tool] menu in the navigation bar and click|Download FW].

[@ KincoServoPro

& Start

=3

Download FW

i Project

@ HELP

» Check the scan device;
» Select firmware;

» Click [Download] and wait for the download to complete

Download FW

@ Stepi: Communication setting © Step3: Scan device
* Communication methods SN D produtName  Software Version Fmwase CRe. Seral ftg

Bz FDA25P-CA New  T545248E

1.Check The Device To Be Programmed

2.Check The Device To Be Programmed
Baud rate
@ Steps: Selectfirmware  C\Program Files SMDAS202508150002 kinca Select

Firmware information
ISMDAS202509180002  CD420.CD430 R6002 OAQ4BBE2
@ Step2: Node._ID configuration

* Input Node_ID

PR Conmect handshake Match Firmware. Erase Wiite New F

3.Click [Download]

» After the download is complete, follow the prompts to operate.

@ Firmware downloaded successfully

If EEPROM data error alerts, please initialize
parameters, save control parameters, and reboot

9 Note

® Users can also directly download the firmware without creating a project, but they need to perform

communication settings and scanning operations first. For specific operations, please refer to

Section 6.2.2
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@ step1: Communication setting

* Communication methods
Rs232
CcoM

USB Serial Port (COM4)

Baud rate Auto-Baudrate

» If there is no firmware in the drive, the firmware check code will display "No firmware". The download

steps are the same as the previous ones.

© step3: Scan device

ftatu ] Product Name  Software Version Firmware CR...  Serial num :;:;alilan

Not yet

=] = 2 RFO01 bootloader V1.0! Mo firmware
started

9 Note

® When the original firmware is erased during the download process and the new firmware has not

been successfully written, if the drive is restarted, the device will be in a state without firmware
6.2.9 Fault manage

Find the [Fault Manage] menu in the function configuration bar.

Serar State? D00 Eworsimiez

"
 E RN NN NN NN

eosoBOOOOOOEOIBOOS

LN N ]

Function Configuration Bar =0

o Sonmsawet sooese | Momat e v ® | meunc® s Foanan e e

» After clicking, you will enter the fault management interface. Or when the servo alarms, clicking on the

[View Details] in the bottom status bar can also jump to the fault management interface.
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Device error X

Error code: 0x4310

Error name: Motor temperature
Reset: Y

Error level: 1

View Details

Connection: Success Fault{0x4310) Disabled Quick Sto

» The error diagnosis interface includes the Error code, Error diagnosis and the servo status at the time of

the failure;

» Clicking the [Reset] button can reset the fault. If the digital input is configured with functions related to

control words such as enabling and resetting fault, this button will not take effect.

» The error status word may be composed of multiple states superimposed, that is, multiple faults occur

simultaneously. In the list below each error status word, a red light indicates that the error has occurred

B At (1 | £ fs g (1% 810 Corkg X
BN (Reset) button Eror Statel 2000 mrrsuna

o S cnde Sror e Raser froriewe b . Nare

® L ]

y_Error Message Bar = = |

o ° I )

The motortamparanure scess e geched ek ° o |
° o @

@ o @

Maseres ® o @
° = .

® © @

o = e

—ors_Parameter Monftor] [} wn @

° @

w @

°

...... °

°

» Click [Error History] to view historical fault codes and the servo status when the fault occurred.

B All Param 1] X

X @ 10Config [1] X

Error Statel 2004 Error State2 0oD.0

Watch dog
Wrong intermupt

MCU Fault

Mator Configuration
Over vohtage 0020 Lagic output

Under Voltage 0040 sTon

g

o000 c0ce00000OOO
°

N NN NN NN NN NN N
g

EPROM data 8000
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Table 6-3 Error_state (2601.00) information

Bit Error name Error code Description
0 Extended Error Refer to object "Error_State 2"(2602.00)
1 Encoder not connected 0x7331 No communication encoder connected
2 Encoder internal 0x7320 Internal encoder error
3 Encoder CRC 0x7330 Communication with encoder disturbed
4 Controller Temperature 0x4210 Heatsink temperature too high
5 Overvoltage 0x3210 DC bus overvoltage
6 Undervoltage 0x3220 DC bus undervoltage
7 Overcurrent 0x2320 Power stage or motor short circuit
8 Chop Resistor 0x7110 Overload, brake chopper resistor
9 Following Error 0x8611 Max. following error exceeded
10 Low Logic Voltage 0x5112 Logic supply voltage too low
11 Motor or controller It 0x2350 Motor or power stage It error
12 Overfrequency 0x8A80 Pulse input frequency too high
13 Motor Temperature 0x4310 Motor temperature sensor alarm
14 Encoder information 0x7331 No encoder connected or no encoder communication reply
15 EEPROM data 0x6310 EEPROM checksum fault
Table 6-4 Error_state2 (2602.00) information
Bit Error name Error code Description
0 Current sensor 0x5210 Current sensor signal offset or ripple too large
1 Watchdog 0x6010 Software watchdog exception
2 Wrong interrupt 0x6011 Invalid interrupt exception
3 MCU ID 0x7400 Wrong MCU type detected
4 Motor configuration 0x6320 No motor data in EEPROM / motor never configured
5
6 | Reserved
7
8 External enable 0x5443 ]C)OIIIl\ir(')'ﬁ:_i:I};k:s{; (;ﬁ;ngc;iﬁg © ];se gg:]ﬁggred, but the DIN is inactive when the
9 Positive limit 0x5442 i(i);llittlvgui(;:ilggr(lzgirg.tl éa;fl'tsers eItl(t)(r)n(l)r.lg) — position limit only causes error when
10 Negative limit 0x5441 IItIierﬁitnl;?l n}:;(t)is(;':llz)zno 11(1)1'111;) (ia;f;g tl;ognng) position limit only causes error when
11 SPI internal 0x6012 Internal firmware error in SPI handling
12 CAN bus interrupt 0x8100 Communication interruption mode (6007.00) is set to 1 to generate fault alarm
13 Closed loop direction 0x8A8] bD;fZI:esree;lén(Lireegéi;)éle:etween motor and position encoder in closed loop operation
14 Master ABZ 0x7382 Master encoder connection error
15 Master counting 0x7306 The main encoder index signal is abnormal
Table 6-5 Error extension (2605.07) information
Bit Error name Error code Description
0 Origin record error 0x5210 Current sensor signal drift or ripple is too large
1 Internal braking resistor overtemperature 0x7111 The actual power of the internal braking resistor is too high
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2 Internal braking resistor short circuit 0x7112 Internal braking unit damaged, braking circuit short circuit
3 Motor phase loss 0x6321 A phase in the motor power line UVW is not connected
4 ADC sampling saturation 0x2321 Current sampling ADC reaches limit, current runaway
12 Service timeout 0x81FF Communication Bus Error Extension
Driver input missing a phase detection 0x3221 bit[13:14] :
11: power input missing two phases (power failure);
13,14 Driver input missing two/three phase 01: Power input missing a phase (single-phase input
detection 0x3222 | without this);
00: Power input normal

Table 6-6 Error mask

Object Dat
. I ata Name Meaning (Bit meaning please see tableS-7 and table 5-8) Default
index type

2605.01 wint 16 Error Mask Mask of Error_State(2601.00). Bit = 0 means related error will be OXFEFF

ignored.

Error mask for Error History of Error State(2601.00) when
2605.02 uint 16 Store Mask ON controller is enabled. Bit = 0 means related error won’t be stored in 0xFBFF
the Error History

Error mask for Error_History of Error State(2601.00) when
2605.03 uint 16 Store Mask OFF | controller is not enabled. Bit = 0 means related error won’t be stored | 0x0000
in the Error History

Mask of Error_State2(2602.00). bit = 0 means related error will be
ignored

Error mask for Error_History of Error_State2(2602.00) when
2605.05 uint 16 Store Mask ON2 | controller is enabled. Bit = 0 means related error won’t be stored in OxF1FF
the Error History

Error mask for Error_History of Error_State2(2602.00) when
2605.06 uint 16 Store Mask OFF2 | controller is not enabled. Bit = 0 means related error won’t be stored | 0x003F
in the Error History

2605.04 uint 16 Error Mask2 O0xFFFF
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Chapter 7 Commissioning

7.1 Pre-operation preparation

The following table items need to be checked before running the drive and servo motor.

7.1.1 Cable connection and environment check

Table 7-1 Check list

el Wiring check items
number
1 The power input terminals (DC+, DC-) of the servo driver must be properly connected
’ The control signal cables of the servo driver are correctly connected, and the external signal cables such as lock and
over-range protection are reliably connected
3 The servo drive and servo motor must be reliably grounded
4 The stress on all cables is within the specified range
5 The distribution terminals have been insulated
el Environmental inspection items
number
| There are no foreign objects such as wire heads and metal shavings inside and outside the servo drive that will cause
short circuit of signal lines and power lines
2 The servo drive and external brake resistors are not placed on combustible objects
3 The installation, shaft and mechanical connection of the servo motor must be reliable
4 The servo motor and the connected machinery must be in operational condition

7.2 Commissioning

After the motor parameters are configured, you control the motor for commissioning through the debugging

software, but please pay attention to the following matters:

» Please ensure that there are no safety hazards in the movement mechanism accessories. When the run button

is pressed, the motor will run at the set "target speed". Please confirm that the motor will not cause danger

when running before using the jog function.

» If the parameter configuration is not set in line with the current mechanical structure, the mechanical

equipment may vibrate, jitter or otherwise malfunction, and may even cause danger. Please make sure you

have set the appropriate control parameters before using this function.

Please ensure that the drive is not enabled; otherwise, this function cannot be used.

The pulse model is configured with digital 10 input function by default at the factory, which may affect the

operation of the kspro. Please cancel the corresponding configuration according to the KS PRO prompt. If

you do not need to use the corresponding 1O function, you can clear the digital input function in batches.
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Position commissioning process

The position commissioning function enables the servo motor to perform reciprocating motion between the
preset starting point and ending point. Through this function, users can simulate the movement state of the motor

during actual operation, ensuring that the motor can operate smoothly within the set range.

. 1.Enter Start Position . me 2.Enter Stroke

»3uEnter T idal Speed i 4. Enter Acceleratiop,Deceleration, And Pause Time,__ ;..

5. Click [Run)

- Motion Freves
nnnnnnn

Fi
Setting Bar | Fes o opere et aptin bt Mo e

Maotion Preview Area

A men S— g @ | i @

First, click [JOG] in the function configuration bar;

Motion range setting: After selecting the unit as "r", input "1" to indicate one revolution of the motor shaft;
select "internal unit" to indicate the number of encoder position pulses (DEC value). Then enter the starting
point and stroke, or directly enter the end point, the motion range is the distance between the starting point
and the end point;

» Operating parameter setting: Enter the trapezoidal speed, and the servo motor will run at this speed. At
the same time, set operating parameters such as trapezoidal acceleration and deceleration;

» Pause time setting: The pause time is the duration required for the servo motor to reverse in both directions.
After the setting is completed, the "Motion Preview " will display the planned speed curve and show the
real-time running position.

» Finally, click the [Run] button on the right to start the position trialoperation.

Tap to run operation process

Parameter Settings

ErE 2. Click [Enable]
Jog Velocity 1. Enter Jog Speed jog Acceleration/Deceleration Tap enable Tap to control
pm 20 ps/s | o o 3. Jog Run
Write to Actual Position Position Error Ending Point Write to Actual Position
* 116337980 o 1
o Step2: Operation Parameters
Profile_Speed Profile_Acc Profile_Dec Stop_Time
500 pr 100 7 100 P 1000

w Adv Param Config

CMD_g Max: 0

» First, input the jog velocity;
» Click [Enable];

Long press the mouse to control the CW or CCW button, and the motor will run at the jog speed.
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Chapter 8 Servo basic function

The servo drive is the core control unit of the servo system and is responsible for receiving and processing input
signals and feedback signals to achieve precise control of the servo motor. Its control modes mainly include position
control, speed control, torque control, homing control mode and pulse mode. This chapter introduces the basic

operation process of each mode in detail. For performance adjustment, please refer to Chapter 10.
8.1 Server status

8.1.1 Server status

The use of iSMD must follow the DS402 protocol to guide the servo drive in order to operate in the specified

Power on

state.

0
Initialize
1
» Disable < 15
- Fault
» oOperation |e
o 2 71 141
1 Ready to run < Fault stop
3y 6t 9 131
; 8
Operation Drive failure
ay st
Quick stop [11| Enabledin
[ working mode
Figure 8-1 DS402 state machine
Each state is explained in the following table:
Table 8-1 State description
State Explanation
Initialize The drive is in the initializer state and cannot set parameters.
Disable operation The drive is in the initializer state and cannot set parameters.
Ready to run The drive is ready to run, you can set parameters to allow the drive to be enabled.

The driver main power circuit is ready but not powered, parameters can be set and allow the driver to
be enabled.

The driver is in the enable state, the main power circuit is energized to start the drive function, and the
motor is running. Some parameters cannot be set in this state.

Operation

Enabled in working mode

Quick stop Execute the quick stop command and the motor stops according to the quick stop mode.

Fault stop The driver fails and the motor stops according to the error stop mode.

The drive is in the faulty state and the fault shutdown has been completed. Enable the drive after
troubleshooting and resetting the fault.

Fault
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Table 8-2 Control commands and status switching description

Mode Enable state

word input F switches the status

Serial oo . . . . . .
number Status switching Trigger event (bit3~bit0) Drive state (bit7~bit0)
Power-on state —» Initialization After the driver is powered on, it automatically
0 state switches the status without sending the control | The drive initializes itself
word
1 Initialize state — Disable state Au‘Fomgtlcally switches the status  without The drive communicates normally
delivering the control key
2 Forbidden State — Ready State Control word Enter 6 The status word is changed to 31
3 Ready State — Running state Control word enter 7 The status word is changed to 33
4 Running State — Working Mode Control word enter F The status word is changed to 0037
Enable state
5 Work}ng Mode Enable state — Control word enter 7 The status word is changed to 0033
Running state
6 Running State — Ready state Control word Enter 6 The status word is changed to 0031
7 Ready State — Disable State Control word Enter 0 The status word is changed to 0070
8 Working Mode Enable status — Control word Enter 6 The status word is changed to 0031
Ready state
9 Worklng Mode Enable state — Control word Enter 0 The status word is changed to 0070
Disable State
10 Ready State — Disable State Control word Enter 0 The status word is changed to 0070
11 Working Mode Enable state — Control word Enter 2 The status word is changed to 0050
Fast Stop state
When the quick stop function is complete and . .
12 Fast Stop state — Disable state the quick stop mode is 0, 1, 2, or 18, the drive Efi?]blz\;h; Sdlflveir and tun off the
automatically switches to the disabled state p PPly
In the initialization, disable running, running
13  Fault shutdown state ready, running, wqumg que enabled, fast | Stop according to the error stop
stop state automatically switched when the | mode
fault condition is reached
The status word is changed to 0038
14 Fault Stop state — Fault state Automatic switchover The driver functlop needs to be
disabled and the main power supply
needs to be turned off
Control word Enter 86 Switch status The status_word s Ch?“ged to 0031
. If the drive exception has been
15 Fault state — Disable state Error reset command from I/O or remote .
cleared, use the control word bit to
control
clear the fault state
16 Quick Stop State — Working When the quick stop mode is 5 or 6, the control | The drive function needs to be

enabled
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8.1.2 Control word and status word description

The following table describes the control words and status words:

Table 8-3 Control word and status word

. Dat . .
Name Object index Property ata Unit Explanation

type

Factory
default

bit0: Switch_on

bitl: Enable voltage
bit2: Quick stop

bit3: Enable operation
bit4: Set Point

bitS: Immed Change
bit6: Related Abs
Control 6040.00 RWLTM | uint 16 pEx | Dit7: Fault reset
word bit8: Halt

bit9: Reserved0
bit10: Reservedl
bitl1: Manufacture0
bit12: Manufacturel
bit13: Manufacture2
bit14: Manufacture3
bit15: Manufacture4

bit0: Ready on

bitl: Switched on

bit2: Operation_enable
bit3: Fault

bit4: Voltage enable
bitS: Quick stop

bit6: Switchon_disabled
bit7: Warning

bit8: Maunufacture0
bit9: Remote

bit10: Target reached
bitll: Intlim_active
bit12: Setpoint Ack
bit13: Fllowing_Error
bit14: Commutation Found
bitl5: Reference Found

Status
word 6041.00 RLTM uint 16 HEX

8.1.2.1 Control word description 604000

Table 8-4 Control word declaration

Control

State Meanin
word &

Note

0 Drive running - invalid

bit0
1 Drive running - valid

bitl Main power circuit ready - invalid
1t

Main power circuit ready - valid

uick stop - valid
bit2 Q P

For details, see Table 8-2

— o =2

Quick stop - invalid

(=]

Servo running - invalid

bit3
1 Servo running - valid
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Indicate that a new displacement command is pre-enabled. Whether the command is

0—1
- successfully enabled depends on the servo state
Position mode
150 Indicates that bit12 of control word 6041h is pre-cleared. Whether it is successfully
N
cleared depends on the servo status
0 Origin mode is not activated
bit4 0—1 | Active origin mode
Origin mode
1 The origin return to zero is in progress
1—0 |Interrupt origin return to zero
0 Interrupt interpolation
Interpolation mode
1 Enable interpolation
0 Acceleration and deceleration, trapezoidal speed, target position is not updated
bit5 F—2F
1 Acceleration and deceleration, trapezoidal speed, target position update immediately
0 Target position 607Ah is a position instruction for absolute positioning
bit6 Position mode
1 Target position 607Ah is a position instruction for relative positioning
0—1 Fault reset - Rising edge effective
bit7 Fault reset
1 Fault reset complete
1 The servo motor is suspended Applicable to operating
bit8 modes other than torque
0 Servo motor continues to run (continue to perform the previous task) mode (4 mode)
bit9
bit10 Reserve
bitl1
0 The target position 607Ah is a position instruction for absolute positioning and does
not update the contour trajectory according to the change of the target position
bit12 Position mode
| Target position 607Ah is a position instruction for absolute positioning, which updates
the contour trajectory in real time according to the change of target position
bitl3
bitl4 Reserve
bitl5

Motor lock shaft: 0x2F/0x0F
Motor loose shaft: 0x06
Error reset: 0x86
Absolute position mode: 0x2F—0x3F

Absolute positioning mode immediately as target position changes: 0x103F
Relative position mode: 0x4F-->0x5F

Find the origin: 0xOF->0x1F
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8.1.2.2 Status word description 604100

Table 8-5 Status word description

Control word|  State Meaning Note
0 Servo no fault - invalid
bit0
1 Servo fault-free - valid
b 0 Waiting to turn on the servo enable - invalid
itl
1 Wait to turn on the servo enable - Valid
0 Servo ready to run - invalid
bit2 -
1 Servo ready to run -valid
) 0 Fault-invalid
bit3
1 Fault-valid
For details, see Table 5-2
) 0 Power on the main circuit-invalid
bit4
1 Power on the main circuit-valid
0 Quick stop - valid*
bit5 - - -
1 Quick stop - invalid*
) 0 Servo ready- invalid
bit6
1 Servo ready- valid
0 The servo has no warning status word
bit7
1 Servo in warning status word
bit8 Reserved, undefined
0 DIN defines enable/reset faults, IO controls
bit9
1 Telecommunication control
) 0 Target position, zero speed, target speed not reached ]
bit10 — Target arrival
1 Position, speed , zero speed reached
0 The actual position does not reach the soft limit or hard limit
bitl1 The actual position reaches the soft limit/hard limit position, and input Positive/negative limit
1 the reverse shift instruction can make the motor exit the position limit
state and clear the bit
0 The servo can receive new displacement commands -
Position mode
1 The servo cannot receive new shift instructions
bit12 Homing error Homing mode
0 User speed is not zero
- Speed mode
1 User speed is zero
0 The position following error does not exceed the maximum following
bitl3 error Position following error
1 The position following error exceeds the maximum following error
0 No motor excitation found or motor excitation missing
bit14 Excitation state
1 Motor excitation found
0 The origin return to zero has not been performed or completed
bitl5 Origin state
1 The origin has been returned to zero. The reference point has been found
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8.2 Speed control mode (-3, 3)

The speed control mode controls the movement speed of the machine by inputting speed commands. The servo
driver adjusts the speed of the motor according to the received speed command to achieve precise control of the
mechanical speed. This mode is suitable for occasions that require constant speed. There are two speed modes: 3 and

-3. In speed mode, the servo motor runs according to the speed command. The command issuance method is divided

into: Manual input , Din speed index and Simulate input.

8.2.1 Speed mode function block diagram

‘ Operation mode: 3 ‘

Curve Generator
[ Target Speed 60FF00 [rpm]
[ Invert Dir 607E00 [DEC]
\ Profile_Acc 608300 [rps/s]
[ Profile_Dec 608400 [rps/s]

Pos_Filter Out
60FBOD [DEC]

K _Acc FF
60FB03 [%]

Speed Calculat !
60FB09 [DEC] |

Pos_Speed_Filter
60FB04 [DEC]

K_Velocity_FF
G0FB02 [%]

e e s
L

Position loop output

I

1

1
4 1 / ' PI gain switch
Fast Capture | Fast Capture inpu Pos Actual inc [
( P I: 1 - = = | «—[ Auto-tune
- Pos_Actual inc 606300 [DEC]
Pulse regeneration I STmmee——— -

1

High-speed probe input | 606300 [DEC] Pos Abs Master ___ -
- 60F400 [DEC |
High—speed probe Pos_Actual_inc (606300) or 250407 [DEC] L 11[1 1:} -
Pos_Abs_Master( 250A07 ) | Speed Demand Pos |
| 60FBOA [rpm] |

Figure 8-2 Speed mode position loop block diagram

‘ Operation mode: -3 |

( Target Speed 60FF00 [rpm] )

Speed_Diemand Filter
60F929 [DEC]

Kvi_Sum Limit
60F908 [Ap]

< | Auto-tune l
N

Position loop output
,

Speed loop output

[ Speed Fb_Outl |
| _oors17fpm) €
| Speed_Observer |
Speed feedback filter ™ 60F922 [rpm] |
Speed mode |
—

Speed Fb N
60F905 [Hz]
Speed_QEI_Back

60F916 [rpm] _'\ |

Master_Speed VL
250A08 [DEC]

Notch filter output

Figure 8-3 Speed mode speed loop block diagram
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Speed loop output

Notch filter output

| CMD g PD |
| 60F920 [DEC] |

Adaptive notch filter

- .
K_Acc_FF
60FB03 [%]

|4l Target Torque% |
™ 607100[%] |

Motor
encoder

Current loop

PR

Output_Filter N
60F915 [Hz]

CMD_q Max

Figure

| Pos_Actual_inc

-r+¥ 606300 [DEC]

L_J Speed_QEI_Back
| 60F916 [rpm]

[ Master_Speed VL !

— KCp
60F601 [DEC]
607300 [Ap] H control ‘ Inverter Motor
Kei
*********** i
| CMD_q Buff | 1i coF602[DEC] | | L
| 60F60C [Ap] ¢! i iq . ‘ ‘
i oo M| 607800 [Ap] |
| CMD_d Buff |¢__I boisen s Load&full
L _60F60D [Ap]_ | ! 1d == closed_loop
_60F618 [Ap] | encoder

8-4 Speed mode current loop block diagram

8.2.2 Configuration process and panel operation

Step 1: Select the operation mode

The operation mode can be set through the following object:

7J‘$\r Pos_Abs_Master :
| 250A07 [DEC] 1

-H
| | 250A08 [DEC] i

Object .
index Data type Name Description Effect mode
-3: Immediate speed mode, not involved in position loop
control. The actual speed will immediately reach the target
speed.
6060.00 int 8 Operation_Mode | 3: The speed mode with acceleration and deceleration is Immediate
controlled by the position loop and the speed loop. The actual
speed is planned as the target speed by trapezoidal
acceleration/trapezoidal deceleration.
Step 2: Select the running direction
The running direction can be set through the following object:
Object index Data type Name Description Effect mode
Run polarity reversal
607E.00 uint 8 Invert Dir 0: Counterclockwise is the positive direction (default value) Immediate
1: Clockwise is the positive direction
Step 3: Set the target speed
There are two sources for the target speed command :1. Manual input; 2.din speed index.
1. Manual input
The target speed can be manually set through the following object:
Object .
index Data type Name Description Effect mode
60FF.00 int 32 Target Speed | User defined unit:rpm Immediate
2. din speed index
The DIN speed can be manually set through the following objects:
Object index Data type Name Description Effect mode
2020.05 int 32 Din_Speed([0] The speed command is specified via Din_Speed[x].
2020.06 int 32 Din_Speed[1] X is the BCD code of
2020.07 int 32 Din_Speed[Z] Bit 0: Din Vel Index0
2020.08 int 32 Din_Speed[3 1D
: — peed[3] Bit 1: Din Vel Index1 Immediate
2020.14 int 32 Dlnispeed[4] Bit 2: Din Vel Index2
2020.15 int 32 Din_Speed[5] As soon as one Index is configured to Din,the index
2020.16 int 32 Din_Speed[6] which is not confifured means 0
2020.17 int 32 Din_Speed[7]
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The Din Vel Index 0, 1, 2 needs to be configured in the digital input port; for the configuration process, refer to

Chapter 6.2.5; after the configuration is completed, the corresponding Din speed command can be obtained by

triggering the BCD code composed of the corresponding digital input signal.

For example:

If Din Vel Index 0 is valid, and Din Vel Index 1 and 2 are invalid, the resulting BCD code is 001 (decimal value

is 1), then Din_speed [1] is the valid speed command input;

If Din Vel Index 0 and 1 is valid , and Din Vel Index 2 is invalid, then the composed BCD code is 011 (decimal

value is 3), then Din_speed [3] is the valid speed command input.

Step 4: Set the acceleration and deceleration

In Mode 3. acceleration and deceleration can be set through the following objects; Mode -3 is not effective.

Object index Data type Name Description Effect mode
6083.00 uint 32 Profile_Acc User defined, unit: rps/s
When the operation_mode is 3 mode, the trapezoidal | g
. acceleration and trapezoidal deceleration must be set, mmediate
6084.00 uint 32 Profile_Dec otherwise the response speed segment will not be
executed.

Step 5: Set the Max Speed RPM

In speed mode, the servo drive can limit the maximum operating speed of the motor. The specific object is as

follows:
Object index Data type Name Description Effect mode
) Motor max speed limit .
6080.00 uint 16 Max_Speed RPM . Immediate
User defined, unit: rpm
Step 6: Enable and run
After the control word is written to 0xOF, the drive is enabled and the speed command is executed.
Object index Data type Name Description Effect mode
. 0x0F Enabled .
6040.00 uint 16 Controlword 0x06 Disabled Immediate

Step 7: Monitor relevant parameter

The following parameters can be monitored to observe the operating status of the motor:

Object index Data type Name Description
In mode 3, the effective target speed is the speed planned as a
. trapezoidal curve.
606B.00 int 32 Speed_Demand_Buff In mode -3, the effective target speed is equal to the target speed
unit: rpm.
606C.00 int 32 Speed Real The actual speed of the motor, unit: rpm.
2FF0.14 int 32 Real Speed RPM The speed value of the actual speed after filtering, unit: rpm
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8.2.3 KS PRO operation

Manual input

In this mode, you can manually enter the speed command, configure the acceleration and deceleration, and then

click Run.

Set the speed command source to manual input;

Set the Target Speed;

Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or

deceleration needs to be entered.

Set the default direction;

After clicking [Run], the servo motor will start to respond to the speed command. At this point, the [Run]

button will change to the [Stop] button. Clicking [Stop] can terminate the operation of the servo motor.

Speed Control Positi t Pulse Control{Current
Sy i SWRED . t Valid target speed: 0
Speed Setting 1.Select command source

Target Speed 2. Target Speed

Acceleration and deceleration setting

Operate at Max acceleration Acceleration Deceleration
and deceleration
| 100 ps/s 100 ps/s 7
I:] 4.Set the acceleration and deceleration Speed_Rea
k.S q ¥ 3 ax =
.Select whether operate at max

acceleration and deceleration

6.Click [Run]

Default Direction 0 ccw O ow 5.Set the default direction

The upper and lower limits of the actual speed instrument panel will be automatically set according to the target
speed. If you need to customize the upper and lower limits of the speed display, you can click the [Settings] button

in the speed display instrument panel to enter the configuration page for settings;

Set speed X
- Speed Display Upper Limit:  1166.67 Internal ...
Speed Display Lower Limit:  166.67 Internal ...

Speed_Real Reset m
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DIN speed index

In din speed index mode, the servo motor executes the specified speed command according to the BCD code
represented by DIN 0, DIN1T and DIN2. For example, when DINO input is high level and DIN1 and DIN2 are low
level, the BCD code is 001, and the speed command will run at DIN speed [1]. The specific steps are as follows:

» Set the speed command source to Din speed index;

» Set the DIN speed;

» Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or

deceleration needs to be entered.

> Set the default direction;

Click on [Index Settings], and configure the 10 input ports as DIN vel index 0, 1, and 2. For the specific
operation procedure, please refer to Chapter 6.2.5.
»  After the configuration is completed, click [Run] to change the BCD value through 10 input high-level or

simulation input, thereby executing the corresponding speed command at different times.

Speed Control ti Pulse Control(Current)

Speed command source: I Valid target speed: 0 rprr

1.8elect command source
Speed Setting

2.8et DIN speed /
Din Speed[4]

o pm 0 Fper /
Din Speed|1) Din Speed[S] r, /

100 pm 0 T / /
Din Speed|2) Din Speed(6] /

200 pm 0 rpr /
Din Speed|3] Din Speed([7]

o s LT L LT e

Acceleration and deceleration setting
3.Select whether operate at max acceleration and deceleration J t |

Operate at Max acceleration and deceleration

Din2:

Acceleration Deceleration

E Din3
| 100 100 ps/s N N ——

= e DIN input simulation
4.Set the acceleration and deceleration
6.Click [Index Settings] 7.Click [Run]
Default Direction: 3.Set the default direction

Digital Input (DI)
Name Pin Function Batch Clear Actual  Simulate Polarity Valid
Dinl X4 Din Vel Index0
D2 X16 Din Vel Index1
D3 Xi8 Din Vel Index2
Did X110
Dins X112
Diné X114
DT X116
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9 Note

® The green line segments in the figure represent the current valid levels of each DIN index. The

corresponding DIN speed that is in effect is displayed in green, and the field above the input box on
the left side will also be displayed in green.

Chapter 8 Servo basic function

0 pm
Din Speed[1]

0 pm

Analog speed mode
» Set the speed command source to Simulate Input;
» Set the Simulate speed factor,that is, the speed value corresponding to the 1V analog input voltage;

» Set the Simulate speed offset. For example, when set to +2V, the speed-analog correspondence shifts 2V to

the right, as shown in the figure below.

Simulate input offset Simulate input offset

0 \ 2

» Set the Simulate input dead zone,when the analog is in the dead zone, the corresponding velocity is 0;

Simulate input dead zone Simulate input dead zone

0 v 2

*J' get Speed/rpm *!l‘;u' Speed/rpm

» Set the Low-end dead zone and High-end dead zone,When the analog input is less than the low-end dead
zone or greater than the high-end dead zone, the target speed is 0.
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Low-end dead zone ® Valid High Dead Zone @ Valid

-8 D Vv 8 D v

%rget Speed/rpm

14|
92 |

Voltv

=TT

114

Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or

deceleration needs to be entered.

Set the default direction;
» Click [Enable], after inputting the analog voltage, the motor operates at the target speed mapped by the

speed-analog voltage.

Homing_Method
1.Select command source
Valid target speed: 0 rpm

Pasition Control(Current) Pulse Control Torque contro

Speed Control

Speed command source:  Manual input Din speed index

Simulate Speed Settings 4.Set the simulate input offset

3.Set the simulate input filter

2.Set the simulate speed factor
Simulate speed factor

Simulate input offset

L el v

Simulate input filter

11.44 remiv
Simulate input dead zone Low-end dead zone Invalid High Dead Zone Invalid
I 2 el 0 ki | o | ¥ | 3.Set the dead zone
Acceleration and deceleration setting
Operate at Max acceleration and deceleration  Acceleration Deceleration
6.Select whether operate . . .
rps/s 100 1ps/s 7.Set the acceleration and deceleration

[ ]

at max acceleration and
deceleration

100

+avge: Speedirpm

Speed - Analog voltage mapping diagram

Speed_Rea

0V mnov

Valid

Actual

Speed and Analog voltage display
9.Click [enable]

Default Direction: [EE@Real] O oaw

| 8.Set the default direction

Related parameter:

Object index Data type Name Description Value
2501.06 uint 16 ADC1 _Buff[1] AIN1 input original ADC data
. . . Only read
. AINT valid input; analog input signall (AIN1)
2502.0F int 16 Analogl_out input voltage after filter, deadband and offset
2502.01 uint 16 Analogl Filter Analog input signal 1 (AIN1) filter
2FF0.1D int 16 Analogl Dead V| AINI deadband (unit: 0.01V) User
defined
2FF0.1E int 16 Analogl Offset V AINI1 offset (unit: 0.01V)
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2502.0A int 16 Analog_Speed Factor | AIN speed factor
Analog signal control speed, valid at operation
2502.07 uint 8 Analog_Speed Con | mode 3 or -3 1
1: Ainl Control Speed
Default: 0
2502.0D int 16 Analog Dead High if it's NOT 0, Analog_out> Analog_Dead High
is treated as 0
Default: 0
2502.0E int 16 Analog Dead Low if it's NOT 0, Analog_out< Analog Dead Low User
is treated as 0 defined
6060.00 int 8 Operation mode Select the operation mode according to the
actual control mode
6040.00 uint 16 Controlword Enable drive

Note: Every time Analogl_out (2502.0F) increases or decreases by 0.1V, the corresponding theoretical value of DEC change is
285DEC (2501.06). Due to temperature drift, zero point drift, environmental electromagnetic interference, etc., the
theoretical value may have certain errors in actual use.

For convenience, some new names are used in the formula. Definitions:

AINT1 in : AIN1 input voltage after filter and offset

Analogl out: AIN1 valid input ,which depends on the user's hardware wiring and the selection of the analog
input channel. This data value is obtained after deadband and offset processing followed by filtering.
Computational formula:

If Analog_out is not limited by Analog Dead High or Analog Dead Low:

Target speed[rpm]=Analog_out *Analog_Speed Factor; otherwise Target speed[rpm]=0.
For example:
Set

Analogl Dead V=1, Analogl Offset V=2, Analog Speed Factor=100;

Analog_Speed Con =1, Analog Dead High=0; Analog Dead Low =0;

Where AIN1 input voltage is 5V:

AIN1 in=5V-2V=3V, |AIN1 in|>Analogl Dead, so Analogl out=3V-1V=2V;

Target speed=2*100=200rpm.

Where AIN1 input voltage is -5V:

AIN1 in=-5V-2V=-7V, |AIN1 in[>Analogl Dead, so Analogl out=-7V+1V=-6V;

Target speed=-6*100=-600rpm.

8.2.4 1O function related to speed mode

The IO function related to speed mode need to be configured through the upper computer. For the configuration
process, please refer to Section 6.2.5.
Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (20200F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.
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Input function Description

Drive enable
Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06

Reset fault Controlword.bit7(Fault reset) =1

Relevant parameter:

Object index Name Description Set value
If "Enable" function is configured to Din, the "Control word"
2020.0F Din_ control _word (6040.00) will be set to this value when the corresponding Din valid 0x2F
input is 1

0x06: Disable

0xOF: Enable

0x0B: Quick stop, load stop - voltage disconnection
0x2F—3F: Enter the absolute positioning mode
6040.00 Controlword 0x4F—5F: Relative positioning User defined
0x103F: Immediate absolute positioning based on changes in target
position

0x0F—1F:Homing

0x86: Error reset

Din speed index [x]

This output function is used in the Din speed indexing mode. Each digital input port can only be configured
with one Din speed index. When a digital input port is activated, the BCD code composed of Din speed index [x] can

trigger the corresponding speed command in the Din speed indexing mode.

Input function Description

DinVel Index0

DinVel Index1 Din speed index in Din speed mode

DinVel Index2

Zero-speed detection

This function is used to detect whether the motor has stopped moving.

Output function Description

When the absolute value of the actual velocity -ms (60F9.1A) is less than or equal to the zero velocity window
Zero_Speed (2010.18), and the duration is greater than or equal to the zero velocity time (60F9.14), the zero speed function is
output

Relevant parameter:

Object index Name Description Set value
2010.18 Zero Speed Window if|fSpeed 1ms|(60F9.1A)<="Zero Speed Window"(2010.18) then it's treated Jine/ms
- — as zero speed, only if the zero speed lasting
60F9.14 Zero Speed Time time >="Zero_Speed_Time"(60F9.14),the Dout with "Zero Speed" function 10ms
- - is activated
60F9.1A Speed_1ms Speed data[inc/1ms] Read only

Speed reach detection

This function is used to detect whether the actual speed of the motor has reached the specified value.

Output function Description

Target Speed Window(unit:ms),Under velocity mode,if [Speed Error|(60F9.1C)<Target Speed Window means
target reached,Statusword.bits. Target reached=1;

Speed reach

111




Kinco iSMD low-voltage servo integrated motor user manual Chapter 8 Servo basic function

Relevant parameter:

Object index Name Description Set value

Target Speed Window(unit:ms),Under velocity mode,if
60F9.0A Target Speed Window | |Speed Error|(60F9.1C) < Target Speed Window means target 10rpm
reached,Statusword.bits.Target reached=1;

60F9.1C Speed_Error Actual speed error Read only

Max Speed RPM

The maximum speed limit can be set through the internal address 608000

608000 Q Bulk Actions

Index Description Preset value ¥ Current value v

608000 Max_Speed RPM 5000 DEC 5000 DEC

9 Note

® The maximum speed limit is also effective in all other mode.

8.3 Position control mode (1)

Position control mode is the most commonly used control method in servo systems. By inputting a position
command, the servo drive controls the motor to move to the specified position. This mode is widely used in
situations where precise positioning is required. In position mode, the driver controls the motor to perform two
positioning methods: absolute position positioning and relative position positioning. According to the source of

speed and position instructions, it is divided into:_ Manual input and Din position index .

8.3.1 Position mode function block diagram

| Operation mode: 1 |

Curve Generator
[ Target_Position 607400 [DEC] |
Profile_Speed 608100 [rpm]
Profile Acc 608300 [rps/s]
[ Profile Dec 608400 [rps/s] |

J

Pos_Filter Out ! KﬁAccﬁFoF
60FBOD [DEC] | ! 60FBO3 [%]

Pos_Speed Filter
60FB04 [DEC]

Speed_Calculat

|
~? 6oFBO9[DEC] | 1 Input integer
Pos Filter N converter
Instruction
filter
=/

K_Velocity_FF
60FB02 [%]

h 4

Position los

60FB05 [DEC]

7

|

|

1 7 /A —| PI gain switch
[
| «—[ Auto-tune
|

|

1

( Fast Capture —

- Pos_Actual inc
Pulse regeneration 606300 [DEC]
E‘gh-:peed probe input
High-speed probe Pos_Actual_inc (606300) or
Pos_Abs_ Master( 250A07 )

Figure 8-5 Position mode position loop block diagram

Pos_Actual inc
606300 [DEC] _\
_____________ .
Pos_Abs_Master o ’: Pos_Error |
250A07 [DEC] [ 769E4709 LD}EEl o :

| Speed_Demand Pos |,

| 60FBOA [rpm]
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Position loop output [Speed Demand Filter
| _ .

60F929 [DEC] ]‘_
{D@C]

Kvi Sum Limit
60F908 [Ap]

Speed loop output
P P .t‘p

Max_Speed
607F00 [rpm]

P

| Speed Fb_Outl |
| 60F917 [rpm]

[t o e it a
| |

Speed feedback filter |

Speed mode
60F906 [HEX]

Observer

Speed Fb N

60F905 [Hz]
Speed_QEI Back

60F916 [rpm)] H\ |
—+

Master Speed VL
250A08 [DEC]

Notch filter output

Figure 8-6 Position mode speed loop block diagram

Speed loop output Notch filter output TG T

CMD_q PID |t
0 1 4 Target Torque% !
| _60FS20 [DEC] | I sor100 %] |

Power
Motor

encoder

Current loop

| Kep
- | "
Output_Filter N CMD_g Max Field “’eakfnmg 60F601 [DEC]
60F915 [Hz] 607300 [Ap] control
___________ Kei
} 60F602 [DEC]

Inverter Motor

} Pos_Actual_inc
—r¥ 606300 [DEC]

[ Master_Speed VL !

ts R '
ity L,@Zé’? el €70 Lom‘iifun 1 ‘-——;;—‘—-“%E-S—-E—EE%]—-—-!
} T 1d T L closed_loop r 1 ;:EAO;EDZSCE]I :
*********** L eorers (ag) [ emcoder | NTToo o
Figure 8-7 Position mode current loop block diagram
8.3.2 Configuration process and panel operation
Step 1: Select the operation mode
The operation mode can be set through the following object:
Object index | Data type Name Description Effect mode
1: Set th ti de to absolute/relati iti
6060.00 int 8 Operation_Mode ¢t the operahion. mode fo absoluleirelative position Immediate
mode
Step2: Set the Target Position
There are two sources for the target position command :1. Manual input; 2.Din position index.
1.Manual input
The target position can be manually set through the following object:
Object index Data type Name Description Effect mode
T 1 lati ition i i 1
607A.00 int 32 Target_Position arget absolute/relative position instruction value Immediate

User defined, unit:DEC
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2.Din position index

The DIN position can be manually set through the following objects:

Object index | Data type Name Description Effect mode
2020.01 int 32 Din_pos[0]
2020.02 int 32 Din_pos[1] The position command is specified via Din_Speed[x].
2020.03 int 32 Din_pos[2] x is the BCD code of
2020.04 int 32 Din_pos[3] Bit 0: Din Pos Index0
Bit 1: Din Pos Index1
2020.10 int 32 Din_pos[4] . )
Bit 2: Din Pos Index2
2020.11 int32 Din_pos[5] The case where the digits are all 0 cannot occur; Immediate
2020.12 int 32 Din_pos[6] User defined unit:rpmm
2020.13 int 32 Din_pos[7]
. . . Select the position segment L to be set (L range is 0-7,
2FF1.01 uint 8 Din_position_select L
corresponding to the internal position segment 0-7 in turn)
2FF1.02 int 16 Din_position M The number of pulses set for the position segment (L)
2FF1.03 int 16 Din_position N =M*10000+N

The Din Pos Index 0, 1, 2 needs to be configured in the digital input port; for the configuration process, refer to

Chapter 6.2.5; after the configuration is completed, the corresponding Din position command can be obtained by

triggering the BCD code composed of the corresponding digital input signal.

For example:

If Din Pos Index 0 is valid, and Din Pos Index 1 and 2 are invalid, the resulting BCD code is 001 (decimal value

is 1), then Din_pos [1] is the valid position command input;

If Din Pos Index 0 and 1 is valid , and Din Pos Index 2 is invalid, then the composed BCD code is 011 (decimal

value is 3), then Din_pos [3] is the valid position command input.

Step 3: Set the acceleration and deceleration

Set the trapezoidal speed and trapezoidal acceleration and deceleration for position planning through the following

objects:
Object index | Data type Name Description Effect mode
. . G
6031.00 uint 32 Profile_ Speed Speed command in position mode, user defined Immediate
Unit:rpm
Acceleration of t idal defined
6083.00 uint 32 Profile_Acc poeleralion ol trapez010a’ curve wiser deline Immediate
Unit:rps/s
Deceleration of t idal defined
6084.00 uint 32 Profile Dec coeleralion ol trapez010a’ cirve wser deline Immediate

Unit:rps/s

If the DIN position mode is used, the position planning speed is the speed index of DIN[X], and it is set according to

the following objects:

Object index | Data type Name Description Effect mode
2020.05 int 32 Din_Speed[0] The speed command is specified via Din_Speed[x].
) ) x is the BCD code of .
2020.06 int 32 Din_Speed[1] Bit 0 Din Vel Index0 Immediate
2020.07 int 32 Din_Speed[2] Bit 1: Din Vel Index1
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2020.08 int 32 Din_Speed[3] Bit 2: Din Vel Index2
) ) As soon as one Index is configured to Din,the index which is
2020.14 int 32 Din_Speed[4] not confifured means 0
2020.15 int 32 Din_Speed[5]
2020.16 int 32 Din_Speed[6]
2020.17 int 32 Din_Speed[7]

Step 4: Enable and run

The position operation mode is defined by the control word and is divided into absolute position, phase position and

immediate response to target position change mode:

Object index | Data type Name Description Effect mode

0x2F->0x3F: When the absolute position command is activated, the
absolute positioning command will not be executed immediately
according to the change of the target position. It is used when the
operation mode is 1.

. Control _
6040.00 uint 16 0x4F->0x5F: Activate relative position command, it is used when Immediate

word
the operation mode is 1.
0x103F:Immediately execute absolute positioning instructions

according to changes in target position, it is used when the

operation mode is 1.

Step 5: Monitor relevant parameter

The following parameters can be monitored to observe the operating status of the motor:

Object index Data type Name Description
6063.00 int 32 Pos_Actual inc Motor actual position
606B.00 int 32 Speed Demand Buff Planning speed value
2FF0.14 int 32 Real Speed RPM The speed value of the actual speed after filtering
8.3.3 KS PRO operation

In position mode, the servo motor operates according to position instruction. The instruction issuance methods
are divided into Manual input and Din position index mode
Manual input
1.Absolute position

» Select operation method: Absolute position;

» Set the Target position;

» Choose whether to execute immediately after change.If this option is not checked, the position command
will only be responded to once when locking the shaft and running subsequently. After entering a new
command, you need to click [Disable] first and then click[ Enable]and [run]. If this option is checked, after
enabling and click [Run] , when entering a new target command, press Enter to respond to the target

position command.
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Position Control Pulse Control(Current)

1.Select command source
Position settings

Operation Method : o Absolute position Relative position vimpe

2.Select operation method
Target_position

Execute immediately after
100000 e change

3.Set the target position 4.Choose whether to execute
Speed Setting immediately after change

Operation speed

1000
Acceleration Deceleration
100 ps/s 100

Speed planning display

5.8et the operation speed

6.Click [Enable]

» After clicking [Enable], the [Enable] button will change to [Disable] button,and the drive will enter the

enabled state;

»  After clicking [Run], the motor will run to the target position. While the motor is running, the [Run] button

will change to the [Pause] button. Click the [Pause] button, the drive controls the servo motor to pause, but

is still in the enabled state, and can continue to respond to command after resuming operation.

2.Relative position
» Select operation method: Relative position;
»  Set the position increment;

» Set the operation speed;

Speed Control  [ESSTRIRGRISIN  piise Control(Current)  Torque contral  Homing Metho
Position command sDur(E Di jon Valid target position: 0 inc

1.Select command source
Position settings

Operation Method Absolute position € [Relative position Vimm

2.Select operation method
Pasition increment

100000 inc

Speed Setting

Operation speed! 000 rpm

3.Set the position increment

Agfeleration00 rps/s Decelerabon 100 rps/

Operation speed

1000 pm
Acceleration Deceleration
100 psis 100 rps/s

Speed planning display

4.Set the operation speed
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>

After clicking [Enable], the [Enable] button will change to [Disable] button,and the drive will enter the

enabled state; )

After clicking [Run], the motor will run to the distance corresponding to the "position increment" based on
the current position. While the motor is running, the [Run] button will change to the [Pause] button. Click
the [Pause] button, the drive controls the servo motor to pause, but is still in the enabled state, and can

continue to respond to command after resuming operation.

Din position index

In din position index mode, the servo motor executes the specified position command according to the BCD

code represented by DIN 0, DIN1 and DIN2. For example, when DINO input is high level and DIN1 and DIN2 are

low level, the BCD code is 001, and the speed command will run at DIN Speed[1]. The specific steps are as

follows(Taking the absolute position operation method as an example) :

>

YV V V VY

Set the speed command source to Din position index;

Set the operation method to Absolute position;

Set the DIN Target position;

Set the operation speed;

Set the Acceleration and Deceleration;

Click on [Index Settings], and configure the IO input ports as DIN pos index 0, 1, and 2. For the specific
operation procedure, please refer to Chapter 6.2.5

After the configuration is completed, click [Enable] to change the BCD value through IO input high-level

or simulation input, thereby executing the corresponding position command at different times.

Pasition Control Pulse Control{Current)

Pesition command source: Valid target position: 0 e

L.Select command source

Fosition settings .
2.Select operation method

Operation Method: @ Absolute position Relative position /
Tin Target positon[1] /
o 10000 /

Din Target position[2] Cin Target position[3] /

20000 30000

Din Target position|4] ©in Target positions] /

a o /
Din Target position]§] Din Target position(7] _/

0 0
3.Set the DIN target position
Speed Setting | ] | | l I ‘ Dinl
Cin Speed(1] ¥ ) e
] 100
ETEEN
Din Speed|2] Din Speed(3] — T
200 x 300
| Din3!
Din Speed[4] Din Speed]s] o . ;
i Spes . S—— DIN input simulation
0 m 0 pm
Indlexssitings
Din Speed|5] Din Speed(7]

z 6.Click [Index Settings]

: ]
4.Set the DIN speed

Acceleration Deceleration

100 psfs 100

5.Set the Acceleration and Deceleration

7.Click [Enable]

Enable
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Digital Input (DI)
Name  Pin Function Batch Clear  Actual Simulate  Polarity  Valid
Din1 X14 Din Pos Index0 x £ High
Din2 X16 Din Pos Index X £ High
Din3 X18 Din Pos Index2 x F High

9 Note

® The green line segments in the figure represent the current valid levels of each DIN index. The
corresponding DIN speed that is in effect is displayed in green, and the field above the input box

on the left side will also be displayed in green.
Din Target position[1]

0 10000

8.3.4 1O function related to position mode

The 10 function related to position mode need to be configured through the upper computer. For the

configuration process, please refer to Section 6.2.5.

Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (20200F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.

Input function Description

Drive enable
Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06

Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

Object index Name Description Set value

If "Enable" function is configured to Din, the "Control word"
2020.0F Din_ control _word (6040.00) will be set to this value when the corresponding Din 0x2F
valid input is 1
0x06: Disable
0xOF: Enable

0x0B: Quick stop, load stop - voltage disconnection
0x2F—3F: Enter the absolute positioning mode
6040.00 Controlword 0x4F—5F: Relative positioning User defined
0x103F: Immediate absolute positioning based on changes in
target position

0x0F—1F:Homing

0x86: Error reset

Command activation
The command activation function enables position mode absolute positioning or relative positioning commands to be
activated when the drive is enabled.

Input function Description

Command activation | Activate position instructions, such as Controlword: 0x2F—3F and 0x4F—5F

118



Kinco iSMD low-voltage servo integrated motor user manual Chapter 8 Servo basic function

Din pos index [x]

This output function is used in the Din position indexing mode. Each digital input port can only be configured
with one Din speed index. When a digital input port is activated, the BCD code composed of Din pos index [x] can

trigger the corresponding position command in the Din position indexing mode.

Input function Description

Din Pos Index0

Din Pos Index1 | Din Pos index in Din position mode

Din Pos Index2

Zero-speed detection

This function is used to detect whether the motor has stopped moving.

Output function Description

When the absolute value of the actual velocity -ms (60F9.1A) is less than or equal to the zero velocity window
Zero_Speed (2010.18), and the duration is greater than or equal to the zero velocity time (60F9.14), the zero speed function is
output

Relevant parameter:

Object index Name Description Set value

2010.18 Zero_Speed Window if[Speed 1ms|(60F9.1A)<="Zero Speed Window"(2010.18) then it's
— — treated as zero speed, only if the zero speed lasting

3inc/ms

time >="Zero_Speed_Time"(60F9.14),the Dout with "Zero Speed"

60F9.14 Zero_Speed_Time - -
function is activated

10ms

60F9.1A Speed 1ms Speed data[inc/1ms] Read only

Speed reach detection

This function is used to detect whether the actual speed of the motor has reached the specified value.

Output function Description
Target Speed Window(unit:ms),Under velocity mode,if [Speed Error|(60F9.1C)<Target Speed Window means
target reached,Statusword.bits. Target reached=1;

Speed reach

Relevant parameter:

Object index Name Description Set value
Target Speed Window(unit:ms),Under velocity mode,if
60F9.0A Target Speed Window | |Speed Error|(60F9.1C) < Target Speed Window means target 10rpm
reached,Statusword.bits.Target reached=1;
60F9.1C Speed Error Actual speed error Read only

Position reach detection

Output function Description

In positioning mode, if position difference between Pos_Actual and Pos Target is smaller than
Position reach | "Target Pos Window"(6067.00) and lasting time >= Position Window_time(6068.00) then
Status Word.bits. Target reached is set to 1

Relevant parameter:

Object index Name Description Set value
6067.00 Target_Pos_ Window In positioning mode, if position difference between Pos_Actual 327DEC
— and Pos_Target is smaller than "Target Pos Window"(6067.00)
6068.00 Position Window time and lasting time >= Position_Window_time(6068.00) 10ms
B B then Status Word.bits. Target reached is set to 1
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Multi-function signal
In the multi-segment position mode, the position reach signal of Din position 1 to 7 segment is represented by the

BCD code composed of multi-function signal 0 to 2

Output function Description
Multi DOUTO The driver executes the selected position segment program and outputs a multifunction signal after
Multi DOUT1 reaching the Din target position [x], where the x is a BCD code composed of the following signal
Bit 0: Multi DOUTO ;
Multi DOUT2 Bit 1: Multi DOUTI,;
Bit 2: Multi DOUT 2;

8.4 Torque control mode (4)

The torque control mode controls the motor torque output by inputting a torque command. Since the current and
torque of the servo motor have a linear relationship, controlling the current can achieve control torque. This mode
is suitable for devices that have strict requirements on material stress, such as rewinding and unwinding devices and
other tension control occasions, to ensure that the material stress is not affected by changes in the winding radius. In

torque mode, the drive will control the motor to output the user-set torque during operation.

8.4.1 Torque mode function block diagram

4 amg
| _arasian_| power)
M } ﬁ‘ Target_Torque% | Current loop Motor ! Pos_Actual inc |
Parameter setting r | _ 607100 %] _ | encoder 77}7’IL 606300 [,DEE:],,:
[ CMD_q 60F608 [Ap] | ' [ cMD q Max Field weakening 60F ;0(10 ‘EDEC] ) » LN‘ Z‘.ﬁe?a&_bif_ﬁa_ci':
[ Targel Torquet 607100 %] | ?| 607300 [Ap] control = Inverter » Motor | _60F916 [rpm]
| Speed_Limit_Factor 60F603 [DEC] ‘ [ CMD g Buif | Wl | ewmso2pmcy | | L . "Master_Speed_VL |
| 60F60C [ap] 77! = | 607810—0‘1 ] € ‘ ‘ |1 _250A08 [DEC] |
MDA Buf LTl Loadseull | | T pos_abs Master |
| _60FS0D [ap] | P Td e || closedloop T 25007 IDEC)_
————————— - L _sors1s [ap] | encoder
Figure 8-8 Torque mode block diagram
8.4.2 Configuration process
Step 1: Select the operation mode
The operation mode can be set through the following object:
Object index Data type Name Description Effect mode
6060.00 int 8 Operation Mode | 4: Set the operation mode to torque mode Immediate
Step 2: Set the target torque
The target torque can be set through the following object:
Object index Data type Name Description Effect mode
6071.00 int 16 Target_Torque% Target_torque/rated_torque*100 (unit:%) Immediate
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Step 3: Set the max speed limit for the torque mode

First, the speed limit factor needs to be set. When it is set to 0, the speed loop is used for speed limit; when it is not 0,

the speed limit factor is used for speed limit. The specific object description is as follows:

Object index | Data type Name Description Effect mode

When set to 0, the maximum speed is limited through speed
closed-loop control. That is, in torque mode, when the actual
speed is greater than the maximum speed limit, the torque is
automatically adjusted through PID control, so that the
actual speed is maintained near the limit value. Using this
mode requires tuning the PID parameters in advance.

60F6.03 uint 16 Speed_Limit Factor Immediate
When it is not 0, the speed limit factor is used for speed

limitation, that is, when the actual speed is greater than the
maximum speed limit, the torque is linearly adjusted
according to the speed factor. The larger the speed factor, the

faster the adjustment, but at the same time, it is easy to cause

poor speed fluctuation effects.

Then set the Max_Speed according to the following object:

Object index Data type Name Description Effect mode

607F.00 uint 32 Max_Speed Motor operating maximum speed limit  unit:rpm Immediate

Step 4: Torque reach configuration

Set the Torque Out Ref, Torque Out Filter, and when the actual torque 2=Torque Out Ref, the Ref torque reached

is effective

Object index Data type Name Description Effect mode
The limit value, the actual torque exceeds
T Out_Ref and the durati ds th
60F5.06 int 16 Torque Out Ref orque_tut et and e duration exceeds the Immediate
Torque Out_Filter,Dout port output Ref torque reached
signal, unit:Ap
the actual torque exceeds Torque Out Ref and the
60F5.07 int 16 Torque_Out_Filter | duration exceeds the Torque Out Filter,Dout port output | Immediate
Ref torque reached signal, unit:ms Max value:32767
60F5.08 int 16 Current_Out_Real Monitors the actual torque, unit:Ap Immediate
Step 5: Enable and run
Enable the drive and run the torque mode through the following object:
Object index Data type Name Description Effect mode
6040.00 uint 16 Controlword 0xOF Enabled Immediate

Step 6: Monitor relevant parameter

The following parameters can be monitored to observe the operating status of the motor:

Object index Data type Name Description

6077.00 int 16 Actual Torque Motor Actual torque
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8.4.3 KS PRO operation

» First, set the Target Torque% (expressed as a percentage of the rated torque). When set to a positive value, the
motor rotates in the positive direction. When set to a negative value, the motor rotates in the opposite
direction.

» Ifthe Speed Limit Factor(60F603) is written to 0, the speed limit will be implemented through PID control.

Otherwise, speed limit factor should be used for speed control.

Index Description Preset value ¥ Current value v

60F603 Speed_Limit_Factor 10 DEC

» In torque mode, set the Max_speed as needed; in torque mode 4, enter the corresponding torque command
and enable the drive,the speed limit function will automatically take effect according to the parameters set

by the Speed Limit_Factor (60F6.03), and the Max_speed (607F.00) will be set below the Max value.

Index Description Preset value ¥ Current value 4

607F00 Max_Speed 5000 DEC

>  (Optional) Set the Torque Out Ref and Torque Out Filter, and configure the ref torque reached signal to
DOUT port. (For the configuration process, please refer to Section 9.2.5)

» After clicking [Enable], the servo motor will output torque to reach the target value and ensure that the
actual speed does not exceed the maximum speed limit. When the actual torque reaches the reference value

range and remains within the filter time, the Ref torque reached signal becomes valid.

Torque control

1.Select command source

Torque command SUJCED

Torque Setting

Target_Torque Max_Torque

0 3144
a%;%iﬁ&‘?ﬁ%f' torque 3.Set max torque

Max Speed Speed Limit Factor

¥ Torque Reach Setting 4.Set max speed
Torque_Out_Ref TTorque_Out_Filter Ref Torque Reached Invalid
Ag [ 100 l | Dout1 o
5.Set Torque_Out_Ref 6.5et Torque_Out_Filter 7.Configuration torque to

Current_Out_Real digital output

s

8.Click [Enable]

Rated Current 6200 mA Driver Current Limit 1949 Ap m

Analog torque mode

» Set the Torque command source to simulate input;

» Set the Analog_Torque Factor,that is, the target current value corresponding to the 1V analog input voltage;
» Set the Simulate input offset ,for example, when set to +2V, the torque-analog correspondence shifts 2V to

the right, as shown in the following figure;
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Simulate input offset Simulate input offset
0 v 2 \
*argm Current/Ap *‘arqut Current/Ap
12 |
9 /
2 Voltv
G 74 VoltV £l o? 7 4 5 >

» Set the Simulate input dead zone. When the analog voltage is within the dead zone, the corresponding torque

is 0.

Simulate input dead zone Simulate input dead zone

0 Vv 2 Y

rget Current/Af
#arget Current/Ap #arget Currentap

5
/ -

Volt/V

» Set the Low-end dead zone and High-end dead zone,When the analog input is less than the low-end dead

zone or greater than the high-end dead zone, the target speed is 0.
Low-end dead zone @ Valid High Dead Zone ® Vvalid

-8 Vv 8 %

ﬁﬁi:g(zt Current/Ap

Set the running direction;

Set the max speed;

Set the speed limit factor(Default:10).If the speed jitter is too large during operation, it can be appropriately
reduced. Generally, no changes are needed,;

» (Optional) Set Torque Out_Refand Torque Out_Filter,and configure torque to digital output;
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» Click [Enable], after the analog voltage is input, the motor operates at the target torque mapped by
torque-analog .
Speed Control Position Contr Pulse Control(Current) Homing_Method
Torque command source:  Manu put 1.Select command source

simulation Rectangle settings
4.Set the simulate input offset

Simulate Force Factor Simulate input filter Simulate input offset

2.Set the simulate force factor 3.Set the simulate input filter 2
Simulate input dead zone Low-end dead zone  © Invalid High Dead Zone Invalid
| 0 v 0 v 0 v l

Run settings 5.Set the dead zone

Direction: Max Speed Speed Limit Factor

ow | | 5000 ipm 10 |

6.Set the direction
~ Torque Reach Setting

7.Set the max speed and speed limit factor

Torque_Out_Ref TTorque_Out_Filter Ref Torque Reached  © Invalid

| 0 | Ap | 100 ] ] Not config I s
8.Set the Tprque_Out_Ref 9.Set the Tprque_Out_Filter 10.Configuration torque to
Current Out Real 0 Ap digital output

3 / . \
10V 10V Actual Torque Speed Real
Valid  Actual 11.Click [Enable]

Rated_Current 6200 mA Driver Current Limit  19.49 Ap

Related parameter:

Object ..
index Data type Name Description Value
2501.06 uint 16 ADCI1_Buff[1] AIN1 input original ADC data
. AIN1 valid input; analog input signall (AIN1) input | ©Only read
2502.0F t16 Analogl_out
" nalog’_ou voltage after filter, deadband and offset
2502.01 uint 16 Analogl Filter Analog input signal 1 (AIN1) filter
2502.02 int 16 Analogl Dead Analog input signal 1 (AIN1) deadband User
2502.03 int 16 Analog]_Offset Analog input signal 1 (AIN1) offset defined
2502.0B uint 16 Analog_Torque Factor AIN-Torque factor (Ap/V)
. 0:Invalid User
2502.08 uint 8 Analog Torque Con ) defined
- - 1:Ainl Control Torque 0.1
2502.0C uint 16 Analog_MaxT Factor AIN-MaxTorque factor (Unit: Ap/V) U
ser
Analog signal control Max. torque defined
2502.09 uint 8 Analog MaxT Con 0:Invalid 0,1
1:Ainl Control Max.Torque
Influence max speed limit 0x60800010, if value is
60F6.03 uint 16 Speed_Limit_Factor bigger, limit is better, but if it is too big, it will cause 10
noise
6080.00 uint 16 Max_Speed RPM Limit motor max speed
Note: Every time Analogl_out (2502.0F) increases or decreases by 0.1V, the corresponding theoretical value of DEC change is
285DEC (2501.06). Due to temperature drift, zero point drift, environmental electromagnetic interference, etc., the theoretical
value may have certain errors in actual use.

9 Note

® Analog MaxT Con is not only used in operation mode 4. All operation modes can use analog
output to limit max torque output.
For convenience, some new names are used in the formula. Definitions:

AIN1 in : AIN1 input voltage after filter and offset
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Analogl out : AINI valid input , which depends on the user's hardware wiring and the selection of the analog
input channel. This data value is obtained after deadband and offset processing followed by filtering.
Result:
If Analog_out is not limited by Analog Dead High or Analog Dead Low:
Target torque[Nm]=Analog_out[V] *Analog_Torque Factor [Ap/V]* torque coefficient (Nm/Ap); otherwise Target

torque=0.

8.4.4 10 function related to torque mode

The 10 function related to torque mode need to be configured through the operation panel or the upper

computer. For the configuration process, please refer to Section 6.2.5.

Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (2020.0F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.

Input function Description

Drive enable
Enable 1:  Controlword = Din_ control _word (20200F)
0: Controlword = 0x06

Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

Object index Name Description Set value

If "Enable" function is configured to Din, the "Control word"
2020.0F Din_ control _word (6040.00) will be set to this value when the corresponding Din valid 0x2F

input is 1

0x06: Disable

0xOF: Enable

0x0B: Quick stop, load stop - voltage disconnection
0x2F—3F: Enter the absolute positioning mode
6040.00 Controlword 0x4F—5F: Relative positioning User defined
0x103F: Immediate absolute positioning based on changes in target
position

0xOF—1F:Homing

0x86: Error reset

Ref torque reached
This function is used to determine whether the actual torque of the motor has reached the set value.

Output function Description
The limit value, the Current_Out_Real(60F5.08) exceeds Torque Out_Ref(60F5.06) and the duration exceeds the
Ref't
rGea Cohr;]:lle Torque_Out_Filter(60F5.07),Dout port output Ref torque reached signal

Setting Torque_Out_Ref (60F5.06) to 0 indicates that the torque limit detection is not enabled.
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Relevant parameter:

Object index Name Description Set value

Limit limit value. The limit value, the actual torque exceeds

60F5.06 Torque_Out Ref Torque_Out_Ref and the duration exceeds the Torque_Out_Filter,Dout 0
port output Ref torque reached signal, unit: Ap

60F5.07 Torque_Out_Filter | Unit: ms, Max value:32767 100

60F5.08 Current_Out_Real | Monitor the actual torque parameters, Unit: Ap Read only

8.5 Homing mode (6)

The homing mode is used for the initial positioning of the servo system to ensure that the mechanical system
can accurately find its physical origin position when it is started. This mode is usually executed automatically after
the device is powered on. Through the feedback signal of the mechanical limit switch or encoder, the motor is driven
to move in a predetermined direction until it reaches the mechanical origin position. This process is often called
"Back to homing" and is the first step in starting the servo system to ensure that the system can operate accurately
in subsequent control modes. In some applications, the system requires that each movement of the mechanical load

starts from the same position, so users can use the homing mode to meet the needs.

8.5.1 Homing mode function block diagram

‘ Operation mode: 6 |

Mode selection
[ Homing_method 609800 [DEC] |
[H

ome_Offset_Mode 609905 [DEC] |

Parameter setting
Homing_Offset 607C00 [DEC]
Homing_ Power On 609903 [DEC]
Homing Current 609904 [Ap]
Homing N _Blind 609906 [DEC]
e

Curve Generator
[ Homing Accelaration 609A00 [rps/s] |
Tnvert_Dir 607E00 [DEC]
Homing_Speed_Zero 609902 [rpm]

Homing_Speed_Switch 609901 [rpm] '~ Pos Filter Out | K_Acc_FF
B - = 0,
! 6oFBOD [DEC] 1! G0FBO3 [%]
K _Velocity FF

|
» Y, a( Speed_Calculat | |
| 60FB09 [DEC] | 60FB02 [%]

Pos_Speed_Filter +
= = K 5 EC
CEagome )
v
’
< —| Auto-tune

Position loop output

<
Fast Capture ast Capture input]

Pulse regeneration oz actual tng
g i esig 606300 [DEC]
et s i i
High-speed probe Pos_Actual_inc (606300) or
Pos_Abs_Master( 250A07 )

Figure 8-9 Homing mode position loop block diagram

Pos_Error !
60F400 [DEC] |

Pos_Abs_Master o -h‘
250A07 [DEC] |

\r Speed Demand Pos 1\ T
| 60FBOA [rpm] |
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Position loop output " speed Demand Filter
| =
_— 60F929 [DEC]

< l Auto-tune l

Max Speed
607F00 [rpm]

| Speed Fb_Outl |
| 60F917 [rpm]

Speed feedback filter
Speed mode
60F906 [HEX]

Speed Fb N
60F905 [Hz]

Speed QEI_Back
60F916 [rpm]

N
N ' PI gain switch l
SN
l Rv{f¥] [DEC]

F——————
|

Speed_Curr_Sum
| 60F91F [DEC]

Kvi_Sum_Limit
60F908 [Ap]

Speed loop output
P P .t‘p

Observer

N\ |

Master_Speed_WVL

—
250A08 [DEC] Notch filter output
Figure 8-10 Homing mode speed loop block diagram
Speed loop output Notch filter output TG T
1l 60reos [apl T
: ’7T;xé;l:fo;q;;’2 ﬁ: Current loop % Motor } Pos_Actual inc }
I _somioo (%l _ | encoder [T 606300 [DEC] |
il ! Field weakening I ri::ciaif:g:i:‘
ng’;;;?g;;iN '| Csﬁﬁg_[}::? ]—’[ control ‘ 60F601 [DEC] InVerter MOtOI‘ ’IL 7?0}21767[5]3[:57 ;
Kei
[ CMD g Bul | 1| soFs02[DEC] | | L  Master Spoed VL1
| 60F60C [Ap] ¢! 1 g - ‘ ‘ ™" 50408 [DEC] |
usbineintoicirte M | 607800 [Ap] ! ¥EET e
| CMD_d Buff j¢__| Lot Loadé&: | iyl Pos_Abs Master |
| 60F60D [Ap] | ! 1d e closed_loop | 250407 [DEC] |
”””””” | _60F618 [Ap] _ encoder T
Figure 8-11 Homing mode current loop block diagram
8.5.2 Configuration process
Step 1: Select the operation mode
The operation mode can be set through the following object:
Object index Data type Name Description Effect mode
6060.00 int 8 Operation Mode | 6: Set the operation mode to homing mode Immediate
Step 2: Select the homing mode
The homing mode can be set through the following object:
Object index Data type Name Description Effect mode
6098.00 int 8 Homing Method User defined.the homing mode table is as follow Immediate
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The detailed introduction of the origin mode is as follows:

Homing_Method Description Schematic
L] A
v v
(—W .
. Homing with negative position Index Signal I [ l
limit switch and index pulse Negative Limit l
A A
v v
]
T
5 Homing with positive position Index Signal I l
limit switch and index pulse Positive Limit [
A A
v = v
: 4—\13
33—
Homing with home switch and ]
3 ) Index Signal [ | |
index pulse |
Home Signal
a A
v - v
wﬂf u
/>
Homing with home switch and
4 ) Index Signal | | |
index pulse
Home Signal
A A
v v
Com
5 Homing with home switch and e 6 2
index pulse
Index Signal | l |
Home Signal Y
A A
v v
6 Homing with home switch and “«—F—1
index pulse
Index Signal | | |
Home Signal
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- v
W =
Homing with positive position (70— =
S . L)
7 limit switch, home switch and +(7)
. Index Signal | | |
index pulse
Home Signal — T
Positive Limit
A
v
-
. . .- .. "' »
Homing with positive position o )
8 limit switch, home switch and
index pulse Index Signal I |
Home Signal

Positive Limit

Homing with positive position

limit switch, home switch and

index pulse

9 limit switch, home switch and o
index pulse Index Signal | | |
Home Signal
Positive Limit J
[} .
' z !
o . . g (10
Homing with positive position B
10 limit switch, home switch and 10
. Index Signal | | |
index pulse !
Home Signal
Positive Limit I
[ A
' . —ii» '
Homing with negative position ;@j—"
11 limit switch, home switch and Cﬁ
. Index Signal | l [
index pulse
Home Signal R | | |
Negative Limit ~ ~— |
[ ] A
v < (12 "
Homing with negative position ; @
12

Index Signal |

Home Signal

Negative Limit 1
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L) A
v - v
I -
Homing with negative position @ >
13 limit switch, home switch and (:@}b
. Index Signal | | |
index pulse
Home Signal
Negative Limit 1
D A
v v
-
-
Homing with negative position
14 limit switch, home switch and
index pulse Index Signal | | |
Home Signal ‘ [ |
Negative Limit I‘
A A
v v
o . . i7 ;
17 Homing with negative position @
limit switch
Negative Limit l
L} [
v - v
—
. . .. . +g
18 Homing with positive position
limit switch
Positive Limit
A A
v v
T —D
19 Homing with home switch R W—
Home Signal e
A L)
v v
bo—>
20 Homing with home switch  — e
Home Signal YN S
A L
v L]
Gi— °
. . . —_—2—
21 Homing with home switch
Home Signal |
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L]

[ ]
v v
T
+—22
22 Homing with home switch i
- —
Home Signal
L} A
v = v
+—23—i
Homing with positive position s E
23 . , —g—
limit switch and home switch
Home Signal
Positive Limit I
A A
v = v
G—%
—i—
” Homing with positive position >
limit switch and home switch 5:4
Home Signal S (I (S S
Positive Limit J
A L}
v = v
95 Homing with positive position ¢ @ ::
limit switch and home switch
Home Signal 31 « .
Positive Limit
A A
v v
——r
Homing with positive position "
26 limit switch and home switch Go—>»
Home Signal - )
Positive Limit
[ A
v v
—t2r—>
Homing with negative position 2
27 o . ]
limit switch and home switch @b
Home Signal J 1
Negative Limit 1
A A
v v
d Ha) L]
w eor -
Homing with negative position ﬁ
8
28 limit switch and home switch -
«—023
Home Signal e
Negative Limit 1
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Homing with negative position

29 limit switch and home switch

v -
29——» B
Coy—  »

Home Signal

Negative Limit 1

B
Homing with negative position «+—30
30 o ) ) e -
limit switch and home switch +—R0—i
Home Signal
Negative Limit
A
v
—Gi»
. cr 33—
33,34 Homing with index pulse -
Index Signal |
35 Homing to actual position
[ )
v
-17,-18 Homing via mechanical limit —19
i
Negative Limi Positive Limit

9 Note

In homing mode, the drive will limit the output current to the Homing_Current (609904). For inertial

loads(like vertical axes),the Homing_ Current must be set according to the actual load before running,

otherwise the load might drop during homing.

Step 3: Set the Homing_Speed Zero and Homing_Acceleration

Set the homing signal velocity and acceleration through the following parameters:

Object index | Data type Name Description Effect mode
6099.02 uint 32 Homing_Power On Find the homing signal velocity. Unit : rpm Immediate
609A.00 uint 32 Homing_Accelaration Acceleration when looking for homing. Unit: rps/s Immediate
6099.01 uint32 | Homing Speed Switch Xgﬁg“g\;‘i;i?g;ﬂg polsjigi‘;f‘éﬁln“ switch / Immediate
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Step4: Set the Home offset

Object index Data type Name Description Effect mode
607C.00 int 32 Home Offset Offset after homing. User defined Immediate

homing offset mode control

0: Run to the homing offset point.

1: Run to the home event happen point. The actual position
will be "homing offset"

6099.05 uint 8 Home_ Offset Mode Immediate

StepS: Set the Home N_Blind

If the homing mode needs home signal (position limit / home switch) and index signal, Home N Blind function
can avoid the homing result being different with the same mechanics, when the Index signal is very close to the
home signal. By setting to 1 before homing, the controller detects a suitable blind window for homing automatically.
It can be used to assure that homing results are always the same.

During homing, the index signal inside this blind window is ignored after the home signal is found.
Home N Blind (0:0rev;1:0.25rev;2:0.5rev) is defaulted to 0. If it's set to 1, it’s changed to 0 or 2 after homing
depending on the index signal position relative to the homing signal.This parameter needs to be saved. If the

mechanical assembly is changed or the motor has been replaced, just set it to 1 again for initial homing.

Object index Data type Name Description Effect mode

6099.06 uint 8 Home N_Blind Homing index signal blind area : 0, 1 Immediate

Step6: Set the Homing Power On
When the Homing Power On(609903) is set to 1, the Switch_On_Auto must be set to 1 at the same time. The

driver will immediately enable the motor and start finding the homing after power-on. User must fully consider

safety factor before use.

Object index Data type Name Description Effect mode

Define the driver enables automatically after reboot or
first time logic power on

0: Invalid

2000.00 uint 8 Switch_On_Auto fvat Immediate
1: Drive enables automatically

Note:Only can be written 1 when the "Enable" is not

configured to Din

0: Default, turn off the Homing Power On

1: Start homing after power on or reboot and first
6099.03 uint 8 Homing Power On controller enable Immediate
2: Automatically save the origin position of the multi-turn

absolute encoder motor

Step7: Set the Homing_Current

ij ect Data type Name Description Effect mode
index
6099.04 int 16 Homing Current | Max current for finding homing. Unit:Ap Immediate

133



Kinco iSMD low-voltage servo integrated motor user manual Chapter 8 Servo basic function

Step 8: Enable and run

Enable the drive and run the homing mode through the following object:
Object index Data type Name Description Effect mode

6040.00 uint 16 Controlword Homing:0x0F->0x1F Immediate

Step 9: Monitor relevant parameter

Statusword BIT15 can be used to determine whether the homing has been found:

Object index Data type Name Description
The status byte shows the status of the drive
bit0: Ready on bitl: Switched on
bit2: Operation_enable bit3: Fault
bit4: Voltage enable bit5: Quick stop
6041. 00 uint 16 Statusword bit6: Switchon_disabled bit7: Warning
bit8: Internal retention bit9: Remote
bit10: Target reached bitll: Internal limit activation
bit12: Pulse response bit13: Fllowing Error
bitl4: Commutation Found bitl5: Reference Found

8.5.3 KS PRO operation

The homing mode is usually used to determine and set the initial position of the servo motor. The main purpose
of this mode is to rotate the motor to a predetermined reference position (i.e., the homing position) through the drive
system, and then use this position as the reference point for motor movement. The specific operation process is as
follows:

»  Set the homing mode, and check whether the current homing mode meets expectations in the homing mode

description. User can also directly set the homing mode in the preset homing method. The legend and
parameters in the homing mode description will change accordingly.

»  If the function meets expectation, click [Write] to send the preset homing mode to the drive.

w Pulse Control(Current) cont Homing Method
Homing Mode 1.Set Homing mode Homing parameters

Ericader idex sl O Y65’ { TiNo Homing Speed_Switch Homing Acceleration

e 300 50
Trigger signal: | Limit & Origin
Homing_Speed_Zero Homing_Current
Position Limit Signal: @ Negative Positive

100 pm 246

Relative Home Signal Po) Negative side  Positive side
Qffset mode Home Offset

Homing Method: €@ Leave  Cantact

run to the homing offset poi 0

Home_N_Blind
Prasst bt <2 | 14 (0 ctio Hosni ] 0
3.Write ORev
)

—— start searching homing when pawer on and the first enable
' H— driver

% auto save homing information
<4

+—
Index Signal SR 1| I R | —

Home Signal

Negative Limit

Homing Method Explanations  2.View eurrent Homing method explanation

»  Set the homing parameters. The descriptions of each parameter are as follows:

134




Kinco iSMD low-voltage servo integrated motor user manual Chapter 8 Servo basic function

Parameter name Description

Homing_Speed_Switch Search for the initial velocity of thehoming signal

) After the homing signal or limit signal is triggered, look for the speed of the encoder
Homing_Speed Zero

index signal

Honing Acceleration Acceleration when looking for homing
Homing_Current Max current for finding homing
Offset mode 1.Run to the homing offset point
2.Run to the homing event homing point
Home_Offset Offset after homing
If the homing mode needs home signal (position limit / home switch) and index
signal, Home N Blind function can avoid the homing result being different with the
Home_ N_Blind same mechanics.

During the return period, after the homing signal is found, the index signal within this

blind window will be ignored.

Start searching homing when power on and

the first enable driver Each time the power is restored, the function of finding the homing is executed once

Start homing after power on or reboot and first controller enable

Auto save homing information Automatically save the origin position of the multi-turn absolute encoder motor,it will

not be lost after power failure

Homing parameters

Home_N_Blind

»  First click [Enable], and then click [Start homing].

Homing Method Explanations

homing, th 2.Click [Start homing]

Pos_Actual: 0 inc  Homing Status: 1.Click [Enable] |:|
»  If the homing is successfully found, the homing status will display "Homed".

Homing Status: ® Homed

8.5.4 1O function related to homing mode

The IO function related to homing mode need to be configured through the operation panel or the upper

computer. For the configuration process, please refer to Section 6.2.5.
Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (20200F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.
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Input function Description
Drive enable
Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06
Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

Object index Name Description Set value

If "Enable" function is configured to Din, the "Control word"
2020.0F Din_ control _word | (6040.00) will be set to this value when the corresponding Din 0x2F
valid input is 1
0x06: Disable
0xOF: Enable

0x0B: Quick stop, load stop - voltage disconnection
0x2F—3F: Enter the absolute positioning mode
6040.00 Controlword 0x4F—5F: Relative positioning User defined
0x103F: Immediate absolute positioning based on changes in
target position

0xOF—1F:Homing

0x86: Error reset

Start homing
When the digital input is configured with this function, the drive starts to find the homing after activating the valid

input.
Input function Description
Start searching for thehoming signal. This operation must be performed under the condition that the driver is
Start homing enabled. Once the homing is found, the operation mode will be switched back to the one before searching for
the homing.

Encoder Index

When the motor index (Z phase) signal appears, the digital output configured for this function is valid.

Output function Description

Encoder Index The motor index signal appear

Home Found

This function is used to determine whether the homing has been found.

Output function Description

Home found Homing have been found

8.6 Pulse mode (-4)

Pulse mode is typically used in applications requiring precise position control and high-speed response. In this
mode, the servo drive controls the position of the motor based on the input pulse signal. Usually each pulse
corresponds to a fixed angle or distance of the motor rotation. The pulse frequency determines the motor rotation
speed, and the number of pulses determines the motor movement distance . This mode is widely used in CNC

machine tools, automation equipment and other systems that require precise positioning.
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8.6.1 Pulse mode function block diagram

Pulse input-

Pulse mode selection
[ PD_CW 250803 [DEC] |
[ Invert Dir 607E00 [DEC] |

Gear

Gear_Factor 250801 [DEC]

Gear_Divider 250802 [DEC]

| Stave Speed :r T
| 25080D [pul/ms] |

PD_Filter
250806 [DEC]

Fast Capture

| Pos_Filter Out |

| = B,
| 60FBOD [DEC] | |

ast Capture input]

| Speed_Calculat |
i 7| _60FBOY [DEC] 1 |
|
|

|
Pos_Filter N

60FB0S [DEC]

Speed loop output

Pulse regeneration

Pos Actual inc
606300 [DEC]

H'lgl-meed probe input’

High-speed probe

Pos_Actual_inc (606300) or
Pos_Abs_Master( 250A07 )

Input integer
converter
Instruction filter

K Velocity FF
60FBO2 [%]

Position loop output

|
|
Pos_Actual inc : /_/
606300 [DEC] [ Auto-tune
Pos_Abs Master L J " Pos_Emor |
250407 [DEC] | _60F400 [DEC] |

60FBOA [rpm] |

Figure 8-12 Pulse mode position loop block diagram

Position loop output [Speed Demand Filter
) _ _

60F929 [DEC]

I Speed Fb Outl
| 60F917 [tpm]

Speed QEIL Back
60F916 [rpm]

Max_ Speed
607F00 [rpm]

Speed feedback filter
Speed mode
60F906 [HEX]

Speed Fb N
60F905 [Hz]

Jg Auto-tune

N
N N PI gain switch
N

Speed Demand Pos :‘

| “Speed Observer |

| _60F922 [rpm] |
|

Observer

Master Speed VL
250A08 [DEC]

Notch filter output
| CMD_gPD |
60F920 [DEC]

@

Notceh filter output

Figure 8-13 Pulse mode speed loop block diagram

1
I | Target Torque% |

['L,,ﬁgugo, 6 __|
Output Filter N | | [ CMD q Max Field weakening
60F915 [Hz] 607300 [Ap] control

Current loop

Kep
60F601 [DEC]

e s s
| CMD_d Buff ¢__|

| _60F60D [Ap] |

Kei
60F602 [DEC]

I
| Pos_Actual_inc
-r+¥ 606300 [DEC]

B B et i s

| _) Speed QEI Back
| 60F916 [rpm]

_,TiAEsEe}}ﬁgEEji’:
I
} | 250A08 [DEC]

_
.otor
encoder
Inverter Motor
i 1q )
L so7sonfap] _[€ 7" Lmﬂm
Id closed_loop
L eoreiaap) ¢ encoder

7J‘$\ Pos_Abs_Master :
| 250A07 [DEC] 1

Figure 8-14 Pulse mode current loop block diagram
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8.6.2 Configuration process and panel operation

Step 1: Select the operation mode

The operation mode can be set through the following object:

Object index Data type Name Description Effect mode

6060.00 int 8 Operation_Mode -4: Set the pulse mode Immediate

Step2: Confirm pulse mode

Select the corresponding pulse mode according to the type of externally input pulse signal. After the pulse mode is

modified, it needs to be stored and restarted to take effect.

Object index Data type Name Description Effect mode

Pulse train mode

0: CW/CCW

1: Pulse / direction

2: A/ B (incremental encoder)

2508.03 uint 8 PD CW Save&Reboot

The pulse inputs supported by the drive are as follows:

Pulse mode Forward Reverse

P/D

CW/CCW ccw _| ccw _I_U—l_l_l_

" e [T e LT

9 Note

Forward rotation means positive position counting, the default is CCW direction, you can set the

Invert Dir (607E.00) = 1, change the rotation direction of the motor shaft

Step3: Confirm CPLD Pulse Filter Setting

The CPLD filter inside the drive is used to filter the high-frequency clutter at the pulse input port to prevent
pulse interference. This filter is only valid for pulsed signals with a 50% duty cycle. It should be noted that the filter
frequency must be greater than the pulse frequency before the gear, otherwise the effective pulse signal will be

filtered.

138



Kinco iSMD low-voltage servo integrated motor user manual Chapter 8 Servo basic function

50% duty cycle=(t1/T1)x100%

50% Pulse duty cycle Pulse
signal L

t—

T+

The pulse filter properties can be configured via the following parameters:

Object index | Data type Name Description Effect mode
2508.06 uint 16 PD_Filter Pulse filter (Unit:ms) , user defined Immediate
Frequency limit (inc / ms), if pulse count (in 1 ms) is
2508.08 uint 16 Frequency_Limit greater than Frequency Limit, overfrequency error Immediate
occurs.

CPLD internal filter is used for pulse input port, only
for pulse signal with 50% duty cycle, the filter
frequency is:

: 4MHz

:3.2MHz

: 2MHz

: 1.6MHz Immediate
: 500KHz(Default)
: 330KHz

1 250KHz

: 125KHz

3046.00 uint 8 CPLD_Filter

Note: The filter frequency must be higher than the

Master Speed

Step4: Confirm the electronic gear ratio

There are two ways to set the electronic gear ratio in pulse mode. You only need to select one of them:
1.Electronic gear numerator/ Electronic gear denominator=65536/number of external input pulse

Example:

If the number of external input pulse is 10000 to make the motor rotate once, the electronic gear ratio should be
65536:10000, the numerator of the electronic gear should be set to 4096, and the denominator of the electronic gear
should be set to 625.

Object index Data type Name Description Effect mode
2508.01 int 16 Gear_Factor[0]
Gear_ratio=Gear_Factor/Gear_Divider Immediate
2508.02 uint 16 Gear Divider[0]

2.Set the number of command pulse per revolution of the motor
Example:
After the PulseCMD _Unit is set to 1, set the number of pulse in a single revolution of the motor to 10000, then when

the number of external input pulse is 10000, the motor will rotate once.

Object index | Data type Name Description Effect mode
f positi 1 ired f¢
2508.11 uint 32 Pulse/Rev Number of position pulse commands required for one Immediate
revolution of the motor shaft
2508.12 uint 32 PulseCMD_Unit | Pulse mode Command unit: O(encoder unit): 0:Position unit: Save&Reboot
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inc; speed unit : ( inc/0.25ms)*65536;
acceleration unit:( inc/0.25ms/ms)*65536;

1:Position unit: pulse ; speed unit: pulse/s; acceleration

unit: pulse/s?

Step 5: Basic parameter settings before operation

After setting the parameters of the first three steps, you can check whether there is data in the Gear Master, and
whether the Master Speed is consistent with the pulse frequency sent by the host device. After confirmation, the
operation mode and the control word can be set to run the motor. The running direction of the motor can be adjusted
by modifying the direction control.

Step 6: Enable and run

Enable the drive and run the pulse mode through the following object:

Object index Data type Name Description Effect mode
6040.00 uint 16 Controlword 0xOF : Enabled Immediate

Step 7: Parameter Monitoring

The following parameters can be monitored to checkwhether the pulse mode is operating normally:

Object index Data type Name Description

2508.04 int 32 Gear Master Master encoder pulse input counting without gear ratio

2508.05 int 32 Gear_Slave Master encoder pulse input counting with gear ratio

2508.0C int 16 Master Speed Master input pulse speed without gear ratio(pulse/ms)

2508.0D int 16 Slave Speed Master input pulse speed with gear ratio (pulse/ms)

60FC.00 int 32 Pos Demand Inner target position

6063.00 int 32 Pos_Actual_inc The actual position of the motor

606B.00 int 32 Speed_Demand Buff | Planing speed value

2FF0.14 int 32 Real Speed RPM The speed value of the actual speed after filtering
8.6.3 KS PRO operation

In the pulse control, the target speed command is determined by the external pulse frequency and electronic
gear ratio. The target position increment is the number of received pulses multiplied by the electronic gear ratio.
»  Select the pulse mode;

» Click [Write], after the device restarts automatically, the pulse mode takes effect.
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Pulse Mode

1.Click [Write]

Dual Pulse Mode (CW/CCW)

mrnmnnnnmmnn s

annnhnnhnnnLnnLnLHnLHnnLN

2.Select Pulse Mode
Pulse Direction Mode (P&D)

e _ MUy U Uuuuul

Quadrature Mode (A/B)

Write the Gear Ratio, and then click the [Score Calculator] button below. Slave Speed (target speed) =
Master_Speed * Gear Ratio, Gear_Slave (target position increment) =Gear_Master * Gear Ratio. Or
keep the Gear Ratio at the default value and switch the PulseCMD_Unit (2508.12) to pulse; in the disabled
state, write the value to the Pulse/Rev (2508.11), then the number of pulses received by the drive (unit: inc)
= PLC pulse output number (unit: pulse) * Gear Ratio (linc = Gear ratio * 1Pulse),Gear ratio motor rotation
number / (Pulse/Rev);

Write the PD_Filter to smooth and filter the received input pulse signal to ensure that the system only
responds to valid pulses and avoid erroneous responses caused by noise or interference;

Click [Enable], and the servo motor will start responding to the pulse signal.

H

Pulse Control Flow

1

Gear Ratio ‘

X ey

2
1000 0

PD_Filter
3
Slave_Speed

0

Master_Speed

‘ Gear_Master

Gear_Slave ‘

Pulse Mode CPLD pulse filter Pulse frequency control

1000

v{ <{ Pos_Di
0

Pulse Direction Mode 500KHz (default) ms 600 B
¥ 3
Pulse/Rev Real: 65536 inc/r -I
Position instruction -
P

Filtered command pulse

Px0.707

Pre-filter instruction pulse

Px0.293
! 1

|4_

Filtering time

==

Filtering time

Time

Other parameter description:

Name Description

Gear Master

Master_encoder pulse input counting without gear ratio

Gear_Slave

Master_encoder pulse input counting with gear ratio

Master Speed

Master input pulse speed without gear ratio

Slave Speed

Master input pulse speed with gear ratio
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8.6.4 Encoder pulse output

The slave drive runs synchronously following the instructions of the master drive. The pulse input of the slave

drive comes from an external encoder signal or the encoder output of the master drive. The encoder output signal

resolution of the main drive is specified by the encoder division resolution.

Operational process:

Search for the PD_CW (250803) in the All Param of the upper computer, set the pulse mode to 2, incremental

encoder mode:

Object index Data type Name Description Effect mode
2508.03 uint 8 PD CW 2:A/B(incremental encoder) Mode Save&Reboot
250803 Q Bulk Actions i

Index Description

250803 PD_CW

Preset value ¥ Current value

1:Pulse/Dirction
0:CW/CCW
1:Pulse/Dirction

2:A/B(incremental encoder) Mode

v

Search for the Encoder Out Res (23400F) in the All Param of the upper computer,set the number of output pulses of

the drive
Object index Data type Name Description Effect mode
It can be used to set the number of encoder pulses output
2340.0F int 32 Encoder_Out Res | by the driver after the motor has completed one revolution. Immediate
User defined
B3 AllPoram [1]X 62 Operation Mode (1] X

23400F Q

Index Description Preset value

Bulk Actions & File Export File Import

¥ Currentvalue ¥ Max Min Units

® Compare

G Refresh

Effect mode

‘ 23400F Encoder_Out Res

10000 DEC

Immediate

The connection between the master and slave is shown in the following figure:
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ENCO A
ENCO /A
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MB+
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;

ENCO Z
ENCO /Z

MZ+
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!
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Figure 8-15 Encoder cable connection
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8.6.5 10 function related to pulse mode

The IO function related to pulse mode need to be configured through the operation panel or the upper computer.

For the configuration process, please refer to Section 6.2.5.

Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (20200F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.

Input function Description

Drive enable

Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06
Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

?fgz)c: Name Description Set value
If "Enable" function is configured to Din, the "Control word"
2020.0F Din_ control _word (6040.00) will be set to this value when the corresponding Din 0x2F
valid input is 1
0x06: Disable
0xOF: Enable
0x0B: Quick stop, load stop - voltage disconnection
0x2F—3F: Enter the absolute positioning mode
6040.00 Controlword 0x4F—5F: Relative positioning User defined
0x103F: Immediate absolute positioning based on changes in
target position
0x0F—1F:Homing
0x86: Error reset
Reset Count
Clear the Gear Master through the following functions.
Input function Description
Reset Count Clear the Gear Master that the drive has received but not executed
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Chapter 9 Servo application function

9.1 Absolute value encoder motor configuration

9.1.1 Multi-turn motor power-on configuration

When the absolute encoder motor is connected to the drive for the first time, the drive will appear 000.4 encoder

UVW fault or communication fault alarm, which can be cleared by resetting the status marker of the encoder.

Object index Data type Name Description Effect mode

Communication encoder command

Write:

1: clear encoder status

2: Read the fault word, the fault status can be
viewed at 0x305101

3: Clear encoder status and multi-turn data

8 Reset the status flag of the encoder

9 Clear multi-lap data

2690.00 uint 8 Encoder Data Reset 10 Reset encoder status flag and clear multi-turn Immediate
data operation

12 Clear the single-turn data (requires the
manufacturer's password) Read:

bit 0: 1 = Command can be entered

bit 1: 1 = Last command execution completed

Note: Clearing the single-turn data will cause the
motor phase error. It is forbidden to clear the
single-turn data when the motor can run normally!

The software operation is as follows:
» Search for the "Encoder Data_Reset" in the all param and set the corresponding value

269000 Q @ Bulk Actions @

Index Description Preset value ¥ Current value v

269000 Encoder_Data_Reset Ownfinished DEC

8reset flags
9:clear MT data
10:like 8 + 9

12:clear ST data(password required)

9 Note

® After the communication encoder data is reset, the drive alarm will not be cleared directly. It is
necessary to clear the drive alarm through the control word or restart the drive.

®  After clearing the multi-turn fault, if the connection between the encoder wire and the motor end is
disconnected, the drive will have fault 000.4 again, and the encoder state needs to be reset.

®  After clearing the multi-turn data through the communication encoder data reset, the actual
position single-turn data will not be cleared at this time. To reset the actual position, you need to

use the 35 homing mode to return to the origin.
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9.1.2 Multi-turn data range

QAK/QBK absolute encoder motor single-turn resolution 131072 (17 bit), multi-turn number 65536, the actual
position value after the positive multi-turn data overflow changes from 2147418112 to -2147418112, the negative
multi-turn data overflow after the actual position value Changed from -2147483648 to 2147483648, the motor
rotation direction remains unchanged after overflow.

NAK/NBK absolute encoder motor single-turn resolution 8388608 (23bit), multi-turn number 4096, the actual
position value after the positive multi-turn data overflow changes from 134217727 to -134217728, the negative
multi-turn data overflow after the actual position value Changed from -134217728 to 134217727, the motor rotation

direction remains unchanged after overflow.

9.1.3 Multi-turn prohibition

Set Encoder MT_Disable (0x23400E) to 1, absolute encoder can be used as incremental encoder without
connecting battery. However, it should be noted that when the multi-turn prohibition is turned on, the position of the

encoder cannot be saved after the power is turned off.

Object index Data type Name Description Effect mode

0: Default

1: Multi-turm encoder used for single-turn encoder Immediate

2340.0E uint 8 Encoder MT Disable

The software operation is as follows:

» Search for the "Encoder MT Disable" or "23400E" in the all param and set the corresponding value

23400E Q Bulk Actions g

Index Description Preset value ¥ Current value v

23400E Encoder_MT_Disable O:default DEC

The encoder status can be viewed based on the following information:

Object

index Data type Name Description Effect mode

Encoder alarm status word

bit 0: battery alarm

bit 1: Hybrid alarm (overspeed, overtemperature)

bit 2: Encoder busy (motor speed too high at power-on)

2680.00 uint 16 Warning status
word

Immediate

Help:encoder warning messages
Nikon internal error of encoder
Bit0: BATT

Bitl: MTERR

Bit2: 0

Bit3: OVSPD

Bit4: MEMERR

Bit5: STERR

Bit6: PSERR

Bit7: BUSY

Bit8: MEMBUSY

Bit9: OVTEMP

3051.02 int 16 Encoder warning
message

Immediate

The software operation is as follows:
» Search for the "Enc_ ALM (305102)" and "Warning_Word (268000)" in the all param and set the

corresponding value
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268000 Q Bulk Actions @
Index Description Preset value ¥ Current value v
-— 268000 Warning_Word 0] HEX
bit0 Battery Warning 0:0
bit1 Mixed Warning 0:0
bit2 Encoder Busy 0:0
305102 Q @ Bulk Actions =]
Index Description Preset value ¥ Current value s A
= 305102 Enc_ALM 0 HEX
bit0 BATT 0:0
bit1 MTERR 0:0
bit2 0 0:0
bit3 OVSPD 0:0
bit4 MEMERR 0:0
bit5 STERR 0:0
bité PSERR 0:0
bit? BUSY 0:0
bit8 MEMBUSY 0:0
bit9 OVTEMP 0:0

9.1.4 Battery description

When the battery voltage of the multi-turn absolute value encoder is below 3.1V, the drive appears the warning
status word 0001, but the drive does not alarm for shutdown at this time.

When the battery voltage of the multi-turn absolute value encoder is lower than 2.5V, the encoder UVW fault or
internal fault (fault code 000.4) occurs in the drive. At this time, the motor stops running, the data is lost in multiple

turns, and the absolute encoder needs to be re-initialized after the encoder cable is replaced.

9 Note

® The battery must be used within a limited temperature range, away from high temperature and
high humidity environments, and without dust or inflammable and explosive substances.
® During transportation and assembly, be careful not to impact and squeeze the battery, so as not to

damage the battery.
® Before using a battery that has been placed for a long time, check whether the battery is swollen
or not.
® Do not short-circuit the positive and negative poles of the battery, otherwise the battery may burst.
® The battery is a one-time item, do not charge the battery.

® Please dispose of batteries according to local regulations.

The battery specifications are as follows:

Battery name Lithium thionyl chloride battery
Standard Voltage 3.6V
Standard capacity 2700mH
Maximum continuous discharge current 60mA
Maximum pulse capacity 150mA
Operation temperature -55°C~85°C
Storage temperature -55°C~115°C
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9.2 Limit function

In order to ensure that the motor runs within the range allowed by the mechanical structure, the motor can be

prevented from running beyond the range by inputting a limit signal.

9.2.1 Limit function configuration

1. Digital input limit digital

By installing the sensor in the machine and connecting the external sensor signal to the digital input signal port
of the drive, when the sensor level changes, the positive and negative limit signals take effect, and the motor stops.
For safety reasons, the positive/negative limit signals are normally closed . When the valid input is 1 (the valid input
is green), the limit function is invalid. When the valid input is O (the valid input is gray), it means that the limit is
activated and the corresponding movement direction is prohibited.

Step 1: Configure digital input

Position limit+ and Position limit- function need to be configured on the digital input port:

Object index Data type Name Description
2010.06 uint 16 Din4_Function Define the DIN4 function (Default 0010 Position limit+ )
2010.07 uint 16 Din5_Function Define the DINS function (Default 0020 Position limit- )

The software operation is as follows:

> In the DIO Setting, configure the Position limit+ and Position limit-

PiNnumber  Function
BiN1

DiNz

BIN number

Step 2: Activate the digital input of the external sensor

When the corresponding limit digital input port is activated, the actual position when the positive limit and

negative limit are triggered will be recorded.

Object index Data type Name Description
2010.1B int 32 Pos L Pos The actual position when the positive limit of the digital input signal is triggered
2010.1C int 32 Pos L Neg The actual position when the negative limit of the digital input signal is triggered

The software operation is as follows:
» Search for the " Pos L Pos" (20101B) or "Pos L Neg"(20101C) in the all param and set the corresponding
value

201018 Q Bulk Actions & File Bxport File Import @ Compare O Refresh

Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode

201018 Pos_L_Pos = Immediate
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‘ 20101C Q | @ Bulk Actions & File Export & File Import @ Compare & Refresh
Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode
20101C Pos_L_Neg Immediate
Step 3: Limit function definition
This function defines whether the driver will alarm after the limit occurs .
Object index Data type Name Description Effect mode
Define creating error or not after position limit
2010.19 uint 8 Limit_Function | 0: Will be error if position limit happen after home found Immediate
1: do nothing

The software operation is as follows:

» Search for the" Limit Function"

Index

201019

>

Description

Limit_Function

Preset value

(201019) in the all param and set the corresponding value

Y Current value

l 1:do nothing

O:error

1:do nothing

the driver will report an error

DIN3

DIN4

Position limit +

Position limit -

2. Soft limit position

Error_Statel oan
:”mb Status  Error description

0001 @  Bdended Eror

0002 @  Encoder ABZ/not connected

0004 @  Encoder LYW/ Encoder internal

0008 @  Encoder Counting / Encoder CRC

0010 @  Driver temperature

0020 ® overvoltage

0040 @  Under Voltage

0080 ® Overcurent

0100 @  ChopResistor

0200 @  Fosition Following

0400 @  Logicwoltage

0R00 @  Motor or Driver it

1000 @  OverFrequency

2000 @  mMotor Temperature

4000 @ Maotor Commutation’ Encoder information
8000 @ EPROM data

Step 1: Set the limit function parameter

Error_State2

Numb

ar

0100

0200

0400

0800

1000

2000

4000

If Limit_Function= 0, after the drive is enabled and the position

Status.

000000 OPOOPOSOO®OPOOPS

«©

o3

c3
nJ

Frrest description

Current sensor

Watch dog

Wrang interpt

MCU Fault

Motor Configuration
Logic output

ST

5102

Extended enable
Positive Limit s
Negative Limit
SPlinternal

Abort Connection
Clased Loop Direction
Master ABZ

Master counting

limit+ and position limit-

DEC

are activated,

£ High ®

t Low [ J

To prevent overtravel by setting the position of the software limit, it should be noted that the position of the

software limit only takes effect after homing. When the actual position reaches the set software limit position, the

motor stops.

Object index

Data type

Name

Description

Effect mode

607D.01

int 32

Soft Positive Limit

Software limit positive setting

Immediate
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Software limit negative setting
607D.02 int 32 Soft Negative Limit | negative data must be smaller than positive data. Immediate
Otherwise it will not work.

6085.00 uint 32 Quick Stop Dec Stop deceleration after the limit signal takes effect Immediate

The software operation is as follows:
»  Search for the" Soft Positive Limit" (607D01) and "Soft Negative Limit" (607D02) in the all param and

set the corresponding value

607D01 Qa Bulk Actions S|
Index Description Preset value ¥ Current value -
607D01 Soft_Positive_Limit 100000 DEC 100000 DEC
607D02 Q Bulk Actions =}
Index Description Preset value Y Current value b £
607D02 Soft_Negative_Limit -1000000 DEC -1000000 DEC

»  Search for the" Quick Stop Dec" (608500) in the all param and set the corresponding value
608500 Q Bulk Actions o

Index Description Preset value ¥ Currentvalue

608500 Quick_Stop_Dec 610 DEC

» When the actual position reaches the soft limit value, the motor stops running at a rapid deceleration

9.2.2 10 function about limit

1. Positive limit and negative limit

The positive and negative limit function digital input port is usually connected to an external sensor. It will be

activated when the limit position is reached.

Input function Description

Positive limit Normally closed type positive/negative limit switch signal input

0: limit is activated, the corresponding direction have been banned

Negative limit

2.Limit position reach

This function indicates that the current motor position has reached the limit position and the drive is in the limit state.

Input function Description

Limit position reach | Positive/ negative position limit in progress

9.3 Motor brake control

In order to ensure that the motor will not rotate under the influence of gravity or other external forces after the

power is turned off, the load equipment needs to use a brake motor.
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9.3.1 Brake control configuration

Step 1: Set the Addition_Device

If the motor is equipped with a brake, the motor accessory should be written as 1. After the drive is enabled, it is

necessary to wait for the brake to fully open before the motor starts running.

Object index Data type Name Description Effect mode

Whether the motor has a brake accessory
) o ) 0: Motor without brake )
6410.17 uint 8 Addition Device Immediate
1: The motor with brake, and the drive needs to wait for a

period of time (delay time) to fully open/close the brake

The software operation is as follows:

» Search for the"Addition Device" (641017) in the all param and set the corresponding value

641017 Q Bulk Actions 1

Index Description Preset value ¥ Currentvalue

+ 641017 Addition_Device 1 HEX 10 HEX

Step 2: Set the Brake Duty Cycle and Brake Delay

After the control word is written into the enable command, the servo motor is energized to lock the shaft, and
the driver outputs 24V DC to the brake after the relay pull-in delay for a certain period of time (brake delay) to make

the brake open as soon as possible. After the delay, the speed command takes effect and the motor starts to run.

After the brake is opened, the brake power supply is reduced to 24V x brake duty cycle to reduce the brake

power consumption. If the brake duty cycle is too low, it may cause the brake to close.

Object index Data type Name Description

Duty cycle of the lock signal. By changing the on-time (pulse width) and
switching frequency of the switching device, the output voltage or current is

controlled to reduce the temperature rise. The duty cycle of the lock is

6410.11 uint 16 Brake Duty Cycle
adjustable from 0 to 100%, corresponding to the average chopper voltage from
0 to 24V. The default value is 70%, that is, the lock supply voltage is
24*70%=16.8V

6410.12 uint 16 Brake Delay Brake signal delay time. The default value is 150ms

9 Note

® [t is not recommended that the duty cycle of the brake be less than 40% or higher than 90%.

Otherwise, the brake cannot be opened or the lock heats up.

The software operation is as follows:
» Search for the " Brake Duty Cycle" (641011) and "Brake Delay" (641012) in the all param and set the

corresponding value.
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641011 Q Bulk Actions ]
Index Description Preset value ¥ Current value v
641011 Brake_Duty_Cycle 89.96 DEC
641012 Q Bulk Actions
Index Description Preset value ¥ Current value v
641012 Brake_Delay 150 DEC

» The operations of setting the Addition_Device, Brake Duty Cycle, and Brake Delay can also be completed
in the motor configuration interface. Usually, the KINCO motor configuration can be accomplished by
reading the encoder information or by configuring the motor library. Third-party motors can be configured
through the brake settings in the custom motor library. After the configuration is completed, click "Apply",

and it will take effect after a restart.

¥ Function Setting

* Commu_Mode * Commu_Curr * Commu_Delay
defined by manufacturer 411 Ap 1000 ms
Brake setting: * Brake_Delay Addition_Device * Brake_Duty_Cycle
150 ms 1 H 89.96
Alarm Setting: * Temp_Motor_Ref Motor_lIt_Filter
8192 76.03 s
55 * Invert_Dir_Motor

CCW(default setting)

Motor_lIt_Real % Temp_Motor Read Apply

Step 3: Configure the quick stop mode

Object index Data type Name Description Effect mode

0: Uncontrolled stop

1: Curve stop

2: Quick stop deceleration stop

5: The curve stops, and finally stops in the rapid stop state
605A.00 int 16 Quick _Stop_Mode | 6: Rapid deceleration stop, and finally stop in rapid stop Immediate
state

18: Use the motor's own resistance to brake, even if there is
a problem with the encoder

Factory default is uncontrolled stop mode

6085.00 uint 32 Quick_Stop_Dec | Deceleration when quick stop mode is 2 Immediate

After the control word is written into the enable command, the servo motor is energized to lock the shaft, and
the driver outputs 24V DC to the brake after the relay pull-in delay for a certain period of time (brake delay) to make
the brake open as soon as possible. After the delay, the speed command takes effect and the motor starts to run.

When the stop enable command is written in the control word, the control of the holding brake is related to the
set quick stop mode.

When the quick stop mode is 0 (uncontrolled stop), the drive will automatically switch to the immediate speed
mode (-3) and set the target speed to 0 internally to make the motor stop as soon as possible, in the uncontrolled stop
mode After the drive changes the target speed, it will immediately cut off the 24V power supply to the brake. After

the brake power is cut off and lasts for a certain period of time (the brake delay), the drive actually enters the
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disabled state, and the motor is powered off and the shaft is released.

controlword

ensble signal relay-operating time 1
brake signal I

brake delay ! brake delay
actual velocity
{uncontrolled stop)

Figure 9-1 Motor holding brake sequence when the fast stop mode is 0

When the quick stop mode is 2 (quick stop deceleration stop), the drive automatically switches to speed mode
(3) and decelerates to stop at quick stop deceleration (60850020) when it is disabled. Only after the drive judges that
the effective target speed is zero speed , the drive will cut off the 24V brake power supply. After the brake power
supply has been cut off for a certain period of time (the brake delay time), the drive will enter the disabled state, and

the motor will be disconnected from the power supply.

controhword

. relay-operating time
enable signal
brake signal

actual velocity brake delay brake delay
{uncontrolled stop)

Figure 9-2 Motor holding brake sequence when the fast stop mode is 2

9 Note

® After the motor accessory is set to 1,and then disabled, load drop will occur.The brake delay can
be appropriately increased. If adjusting the brake delay cannot improve the problem, check
whether the brake torque meets the load demand.
9.3.2 10O function about brake control
Motor brake

The default brake control port is OUT5. When enabled, the motor braking output is effective and the brake is

opened. When disabled, the motor braking output is ineffective and the brake is closed .
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Output Description
The motor brake control output signal can be used to connect the external relay that controls the motor brake. If
Motor brake the motor with brake is used, this function must be set; otherwise, it will damage the motor. The valid output in
green indicates that the brake is open, and the valid output in gray indicates that the brake is close.

9.4 Stop mode control

9.4.1 Brake control configuration

Step 1: Configure the motor stop mode

The stop mode are divided into the following types.

Object

] Data type
index P

Name

Description Effect mode

Quick stop mode

Stop mode when bit2 in the control word is set to 0. For example:
the control word is switched from 0xOF to 0x0B

0: Uncontrolled stop

1: Curve stop

A. int 1 ick M I i
605A.00 int 16 Quick Stop Mode 2: Quick stop deceleration stop mmediate
5: The curve stops, and finally stops in the fast stop state
6: Rapid deceleration stop, and finally stop in rapid stop state
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
Shutdown mode
When the control word is switched to 0x06, the stop mode when
the motor switches from the locked axis to the loose axis state
. 0: U trolled st .
605B.00 int 16 Shutdown_Stop Mode neontrotied stop Immediate
1: Curve stop
2: Quick stop deceleration stop
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
Disable stop mode
Stop mode when bit3 in the control word is set to 0. For example:
the control word is switched from 0xOF to 0x07
0: U trolled st
605C.00 | int16 Disable_Stop Mode neontroted stop Immediate

1: Curve stop

2: Quick stop deceleration stop

18: Use the motor's own resistance to brake, even if there is a
problem with the encoder

605D.00 int 16

Halt Mode

Pause mode

Pause mode when bit8 in the control word is set to 1. For
example: the control word is switched from 0xOF to 0x10F Immediate
1: Decelerate and stop at the current deceleration

2: Decelerate to stop at emergency stop deceleration
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Error emergency stop mode

Error stop mode will be activated after an alarm in the motor
shaft lock state.

0: stop immediately

605E.00 int 16 Fault_Stop Mode Immediate
1: Decelerate to stop
2: Use emergency stop deceleration to stop
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
The software operation is as follows:
» Search for the " Quick Stop Mode " (605A00) in the all param and set the corresponding value
605A00 Q Bulk Actions &
Index Description Preset value ¥ Currentvalue v
605A00 Quick_Stop_Mode 0:stop without control DEC

0:stop without control

1:stop by using ramp, then switch off
2:stop by using quick stop deceleration, t...
5:stop with profile deceleration, stay in qu...
6:stop with quick stop deceleration, stay i...

18:using motor winding for brake even en...

» The operation steps for other stop modes are the same as above

Step 2: Configure the stop method

There are several stop methods available for each stop mode:

0, Stop without control: the motor will directly cut off the power to loosen the shaft without any control, and stop

naturally by friction. After the stop is completed, the motor loosens the shaft. The uncontrolled stop mode has a

longer deceleration time, but less mechanical impact.

1, Curve stop: Curve stop according to the Profile Dec (608400). After the shutdown is completed, loosen the
motor shaft.

5, Stop with profile deceleration(608400) : After the shutdown is completed, the motor retains the lock shaft and

stops in the quick stop state. It can be enabled only after the control word 0x06 is issued to exit the quick stop state.

The relevant parameters for the stop methods of 1 and 5 are as follows:

Object
. I Data type Name Description Effect mode
index

6084.00 uint 32 Profile Dec Deceleration of trapezoidal curve Immediate

The software operation is as follows:

»  Search for the "Profile Dec” (608400) in the all param and set the corresponding value

608400 Profile_Dec 100 DEC

2, Stop by using quick stop deceleration:Stop according to the quick stop deceleration (608500), and the motor

loosens the shaft after the stop is completed.
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6, Stop with quick stop deceleration (608500) :After the shutdown is completed, the motor retains the lock shaft
and stops in the quick stop state. It can be enabled only after the control word 0x06 is issued to exit the quick stop
state.

The relevant parameters for the stop methods of 2 and 6 are as follows:

Object index Data type Name Description Effect mode

6085.00 uint 32 Quick Stop Dec Deceleration for quick stop Immediate

The software operation is as follows:

» Search for the "Quick Stop Dec" (608500) in the all param and set the corresponding value

608500 Q Bulk Actions ]

Index Description Preset value ¥ Current value

608500 Quick_Stop_Dec 610 DEC

18, Short-circuit braking stop mode:use the motor's own resistance to stop. After the stop is completed, the motor
keeps the shaft locked and stops in the quick stop state. It can be enabled after the control word sends 0x06 to exit
the quick stop state. A stop mode that can quickly complete a stop even in the event of an encoder failure.

There is also a special step stop mode, which only takes effect in position mode:

Object index | Data type Name Description Effect mode

Step Mode Stop Enable

It only takes effect under position control. When the position
reaches the signal output, the motor uses the stepping method to
. lock the shaft (that is, the driver applies DC power to the motor .
2340.01 uint 8 Step Stop Mode Immediate
to keep the motor in the locked shaft state), and the shaft locking
current is set by the step stop current (2340.02). .

0: Do not use step mode stop enable

1: Use step mode to stop enable

2340.02 uint 16 Step_Stop_Amp | Stop current after step stop mode is turned on Immediate

The software operation is as follows:

> Search for the "Step Stop Mode" (234001) in the all param and set the corresponding value

234001 Q Bulk Actions =

Index Description Preset value ¥ Current value i

234001 Step_Stop_Mode 0 DEC

» Search for the "Step Stop Amp" (234002) in the all param and set the corresponding value

234002 Q Bulk Actions 5

Index Description Preset value ¥ Current value v

234002 Step_Stop_Amp 0 DEC
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9.4.2 10 function about stop mode
Emergency stop

This function can connect the emergency stop button through the digital input port, causing the motor to stop

running. The stop mode is a quick stop mode.

9.5 Field weakening control

9.5.1 Field weakening control configuration

Step 1: Turn on the Field Weak mode
For the FieldWeak Mode (0x250D.01),write 1 to enable the field weakening function. When the target speed
exceeds the rated value, the field weakening control automatically intervenes and dynamically adjusts the Id and Iq

currents to maintain voltage balance, allowing the motor to run at a higher speed.

Object index Data type Name Description Effect mode

Field-Weakening mode selection:
250D.01 uint 8 FieldWeak Mode 1: Enable field-weakening function After disabled
0: Disable field-weakening function

The software operation is as follows:

» Search for the "FieldWeak Mode “ (250D01) in the all param and set the corresponding value

Index Description Preset value ¥ Currentvalue v

250D01 FieldWeak_Mode | | 0: Disable field-weakening function DEC

0: Disable field-weakening function

1: Enable field-weakening function

Step 2: Adjust the Field weakening parameter (usually keep the default

The field weakening parameters can be set via the following objects:

Object index Data type Name Description Effect mode
. . Back-EMF feedforward factor in Field-Weakening
250D.02 int 16 FieldWeak BEMF Factor
mode
250D.03 uint 16 FieldWeak_ki Field-Weakening PI control integral gain Ki
. . o Field-Weakening PI control integral gain Ki
250D.04 uint 8 FieldWeak ki micro
fine-tuning value; range:0-64
250D.05 uint 16 FieldWeak_kp Field-Weakening PI control proportional gain Kp
250D.06 int 16 FieldWeak Filter Field-Weakening output filter; unit:2567Hz/N .
Immediate
Field-Weakening D-axis current Id limit, recommanded
250D.07 uint 16 FieldWeak Id Max setting is 0.3 to 0.5 times of motor rated current, to
avoid motor demagnetization risk
Field-weakening activation triggered speed value. Set
) ) ) via formula:(Vde/ (V3*Ke))*0.85.
250D.08 uint 32 FieldWeak Trigger Speed
Vde:DC bus voltage ; Ke. Counter electromotive force
coefficient.
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9.6 Fast capture and high-speed probe

9.6.1 Fast capture configuration

Step 1: Configure the digital input port

First, you need to configure Fast capture 1 or Fast capture 2 in the digital input port.

Object index Data type Name Description Effect mode

2010.03 uint 16 Dinl_Function

2010.04 uint 16 Din2 Function

2010.05 uint 16 Din3_Function

2010.06 uint 16 Din4_Function 8400 : Fast capturel Immediate
2010.07 uint 16 Din5_Function 8800 : Fast capture2

2010.08 uint 16 Din6_Function

2010.09 uint 16 Din7_Function

The software operation is as follows:

» Inthe digital IO Config interface, configure the Fast capturel and Fast capture2 function

Config Devices [ All Param [1] X | [@ 10 Config [1] X
[1] F455P81000000XX25014.
DIO Monitor
[ Param List v
Digital Input (DI
All Param igital Input (DY
Name Pin Function Batch Clez
Param Group
Din1 X14 ‘
Motor Config i
Din2 X16
10 Config — — Enable Reset Errors Operation Mode Selection Kvi Off
= Position limit + Position limit - Homing Signal Invert Direction
fi? Operation Mode Din4 X110 924
-, Din5 X112 Din Vel Index0 Din Vel Index1 Din Pos Index0 Din Pos Index1
-2 JOG
Din6 X114 Quick Stop Start Homing Activate Command Din Vel Index2
[ Gain Adjust — o—
B Din Pos Index2 Multifunction0 Multifunction Multifunction2
Auto Tuning
Digital Output (DO) Gain SwitchQ Gain Switch1 Motor Error Pre Enable
Scope « N
Name  Pin Fast Capture1 Fast Capture2 Reset Count Halt !
i Fault Manage
d Dot X8 Positive pulse regulation Negative pulse adjustment

Dout2 X1.5

Step 2: Trigger fast capture

Internal address Data type Name Description

2010.20 Uint 8 Rising_Captured1 Rising capturel status

2010.21 Uint 8 Falling_Captured1 Falling capturel status

2010.22 Uint 8 Rising_Captured2 Rising capture2 status

2010.23 Uint 8 Falling_Captured2 Falling capture2 status

2010.24 int 32 Rising_Capture Positionl Captured Pos_Actual(6063.00) on Din rising edgel
2010.25 int 32 Falling_Capture Positionl Captured Pos_Actual(6063.00) on Din falling edgel
2010.26 int 32 Rising_Capture Position2 Captured Pos_Actual(6063.00) on Din rising edge2
2010.27 int 32 Falling Capture Position2 Captured Pos_Actual(6063.00) on Din falling edge2

When the DIN is configured as fast capture 1, if the rising edge of the input port arrives, the Rising_Captured1
will become 1, and the actual position will be stored in the Rising_Capture Position] ; if the falling edge of the input
port arrives, the Falling Captured1l will become 1, and the actual position will be stored in the

Falling Capture Positionl.
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Once the Rising_Capturedl or Falling Captured1 changes to 1, users need to reset them to 0 for the next
capture, otherwise the next position will not be captured.

The usage of Fast Capture 2 is similar to that of Fast Capture 1.
The software operation is as follows:

» Activate the quick capture of valid input

DIO Monitor Get the I0's configuration in real time
Digital Input (DI)

Name  Pin Function Batch Clear  Actual Simulate  Polarity  Valid
Din1 X14 Fast Capturel o £ High ]

Din2 X1.6 Fast Capture2 £ High

» Search for the 201020 ~ 201023 in the all param ,If the value is 1, the actual position value is recorded

successfully. If it is necessary to capture again, the corresponding capture status should be written to 0

201020 Rising_Captured1 O:waiting for Din rising edge DEC
201021 Falling_Captured1 O:waiting for Din falling edge DEC
201022 Rising_Captured2 Ouwaiting for Din rising edge DEC
201023 Falling_Captured2 Ouwaiting for Din falling edge DEC

» After successful capture, the corresponding capture position of 201024~201027 in the parameter list can

be viewed
201024 Rising_Capture_Position1 0 DEC
201025 Falling_Capture_Position1 0 DEC
201026 Rising_Capture_Position2 0 DEC
201027 Falling_Capture_Position2 0 DEC

9.6.2 High-speed probe configuration

Step 1: Configure the probe control mode

First, you need to configure the probe function, select single trigger or continuous trigger, and rising edge

trigger or falling edge trigger, etc.

Object index Data type Name Description Effect mode

Probe control:

Bit0: Probel enable (0: off, 1: on)

Bitl: Probel mode (0: single-trigger, 1: continuous)

Bit2-3: Probel trigger source (00: DING fixed)

Bit4-5: Probel trigger edge (00: rising, 01: falling, 10: falling)
3070.01 uint 16 ProbeCtrIMode | Bit8: Probe2 enable (0: off, 1: on) Immediate
Bit9: Probe2 mode (0: single-trigger, 1: continuous)
Bit10-11: Probe2 trigger source (00: DIN7 fixed)
Bit12-13: Probe2 trigger edge (00: rising, 01: falling, 10:
falling)

Other bits: Reserved.

The software operation is as follows:

» Select the corresponding high-speed DIN as the high-speed probe input.
» Search the ProbeCtrIMode mode or 307001 in the all param. Depending on the requirement, set the enable,

capture edge, capture mode and other parameters for the two probe function.
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Index

307001

bit0

bit1

bit2-3

bit4-5

bitd

bitd

bit10-11

bit12-13

Description
ProbeCtriMode
Probe1 enable
Probel mode

Probe1 trigger source
Probe1 trigger edge
Probe2 enable
Probe2 mode

Probe2 trigger source

Probe?2 trigger edge

Step 2: Check the probe status

Preset value ¥ Current value

0 g HEX

0: off

0: single-trigger

0: off

0: single-trigger

Confirm whether the position latch is completed according to the probe status flag.

Bit8: Probe2 enabled (0: no, 1: yes)

Bit9: Probe? rising-edge captured (0: no, 1: yes)
Bit10: Probe2 falling-edge captured (0: no, 1: yes)
Other bits: Reserved.

Object index Data type Name Description Effect mode
Probe status:
Bit0: Probel enabled (0: no, 1: yes)
Bitl: Probel rising-edge captured (0: no, 1: yes)
3070.02 Untl6 ProbeStatus Bit2: Probel falling-edge captured (0: no, 1: yes) Immediate

The software operation is as follows:

» Search the ProbeStatus or 307002 in the all param and confirm whether the position latch is completed

307002

Index Description

307002 ProbeStatus
bit0 Probe1 enabled
bit1 Probe1 rising-edge captured
bit2 Probe1 falling-edge captured
bit8 Probe2 enabled
bitd Probe2 rising-edge captured
bit10 Probe2 falling-edge captured

Step 3: Get the captured value

Q

Preset value ¥ Curmrent value
0
0:no
0: no
0: no
0: no
0: no

0:no

The corresponding probe capture count and the position latch value of the rising and falling edges can be

obtained based on the following objects.

Object index Data type Name Description Effect mode
Probel capture count:
3070.03 uint 16 Probel CaptureCNT Bit0-7: Rising-edge count Immediate
Bit8-15: Falling-edge count
3070.04 int 32 Probel RisingCapturePos | Probel rising-edge captured position value Immediate
3070.05 int 32 Probel FallingCapturePos | Probel falling-edge captured position value Immediate
Probe2 capture count:
3070.08 uint 16 Probe2 CaptureCNT Bit0-7: Rising-edge count Immediate
Bit8-15: Falling-edge count
3070.09 int 32 Probe2_ RisingCapturePos | Probe?2 rising-edge captured position value Immediate
3070.0A int 32 Probe2 FallingCapturePos | Probe2 falling-edge captured position value Immediate
Adjust the probe delay compensation value to make the latch value more accurate (usually keeping the default
value ).
Object index Data type Name Description Effect mode
3070.06 int 16 Probel Rising Edge Delay Probel rising-edge delay compensation value Immediate

Compensation
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3070.07 int 16 Probel Falling Ed.ge Delay Probel falling-edge delay compensation value Immediate
Compensation

3070.0B int 16 Probe2 Rising Edge Delay Probe? rising-edge delay compensation value Immediate
Compensation

3070.0C int 16 ProbeZCFalhng Ed_ge Delay Probe2 falling-edge delay compensation value Immediate
ompensation

The software operation is as follows:

» Search the 307003~307005(Probe 1 capture value) and 307008~30700A(Probe 2 capture value) in the all

param and confirm whether the position latch is completed
= 307003 Probe1_CaptureCNT
bits0-7 Rising-edge counts.

bits8-15  Falling-edge counts.

307004 Probe1_RisingCapturePos
307005 Probe1_FallingCapturePos
307008 Probe2_CaptureCNT

bits0-7 Rising-edge counts.
bits8-15  Falling-edge counts.
307009 Probe2_RisingCapturePos

30700A Probe2_FallingCapturePos

» 307006, 307007 are the rising and falling edge compensation values of probe 1,30700B, 30700C are the

rising and falling edge compensation values of probe 2

307006 Din6_RiseDelayComp
307007 Din6_FallDelayComp
307008 Din7_RiseDelayComp
30700C Din7_FallDelayComp
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Chapter 10 Performance adjustment

The servo system generally includes three control loops: current loop, velocity loop and position loop.For the
servo system, good control loop parameters can improve the performance of the servo and better meet the field

process requirements. Therefore, it is necessary to adjust good control loop parameters.

i Remind

® kaff: Position loop acceleration feedforward
kvff: Position loop speed feedforward
kvp: Velocity loop proportional gain

kvi: Velocity loop integral gain

kpp: Position loop proportional gain

10.1 Online auto-tuning

The online auto-tuning function of the servo drive does not need to be separated from the controller program,
and can be turned on at the touch of a button during the movement of the machine, by automatically calculating the

load inertia and automatically adjusting the gain to the load state.

Table 10-1 Online auto-tuning function related parameters

R: read
Object index Name Description Default Range W: write
S: save

The BCD code consists of the following bits
to determine the self-tuning mode:

Bit0: Enables online self-tuning

Bitl: Automatically adjusts kvp after online
self-tuning

2340.10 Auto_Tuning_Control | Bit2: The acceleration feedforward is 12 0-31 RWS
automatically adjusted after the online
self-tuning

Bit4: No self-tuning when running forward
Bit5: No self-tuning when running in reverse
Bit7: Use friction to calculate the load

10.2 Manual parameter tuning

Due to constraints such as load conditions, when the automatic gain adjustment cannot achieve the expected
results, the gain can be manually fine-tuned to optimize the control effect. During the debugging process, the speed
loop and position loop parameters mainly need to be adjusted. The speed loop parameters are related to the load

inertia of the entire mechanical system converted to the motor shaft. The position loop is the outermost control loop
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of the servo system and is related to the motor action mode, that is, the field application. The current loop is the
innermost control loop in the servo system, and the current loop parameters are related to the motor parameters.
After the motor is correctly configured, the system will default the current loop parameters to the optimal parameters

of the equipped motor, so there is no need to adjust again.
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10.2.1 Operation process and related parameters

First, find the [Param groups] function in the function configuration bar of the KS PRO. The interface is as follows:

Param Groups -

Control Panel
»  Servo Drive Parameters
Servo Motor Parameters

Basic Control Parameters

»| Control Loop Parameters
Current Loop

Velocity Loop

Position Loop.

»  RS485

Default Export Param

The specific adjustment methods are as follows:

Step1: Speed loop setting method
By adjusting the parameters of the speed loop and the position loop, better control performance can be achieved.

Step 1: Adjustment for Kvp

The proportional gain of the speed loop can be adjusted in the [Velocity loop].

60F901 Q Bulk Actions & File Export & File Import @ Compare

Index Description Preset value ¥ Current value ¥  Max Min Units

60F901 Kvp[0] - 32767 1
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Relevant parameter:

Object index Data type Name Description Effect mode
60F9.01 uint 16 Kvp[0] The proportional gain setting value Immediate
of the speed loop
Method:

Increasing Kvp can improve the bandwidth of the velocity loop and make the speed response ability faster. To

calculate the Kvp, please refer the following formula.

3 1.853358080x10° xJ x1* x B

kvp

1,,.. x Kt x Encoder
Kt Motor torque constant, unit N.m/Arms*100
J Inertia, unit kg*m”2*10"6 B
B Velocity loop bandwidth unit: Hz
Imax MAX current(6510.03), unit: DEC
Encoder Resolution of the encoder

Because the -3 of Operation_mode has no acceleration and deceleration and does not participating the speed
loop control, the -3 mode and automatic flip mode can be used to run the motor when adjusting the speed loop
parameters. During the reciprocating motion, the responsiveness of the servo can be monitored by collecting the

speed step curve .

If the Kvp too low, the bandwidth of the velocity loop and the position loop will not match, which will lead to
oscillation. If the Kvp is too high, it will cause the speed to overshoot and cause the speed loop to oscillate. In
some rigid connection loads (such as ball screw, rack and pinion, etc.) The Kvp should be as high as possible. By
comparing the oscillograms under different Kvp, find the optimal curve — the actualy speed curve should be tight

follows the target command and does not have velocity oscillations.

Velocity curve

z |
o
x |
3 Speed_De
§ ﬁ mand_buff
/a,/ Speed_real
/ ——— Speed _real
/ Speed_real
ry/ Kvp: a<b<c
0.5 15 2.5 35 4.5 5.5 6.5

Figure 10-1 Speed step curve after Kvp adjustment

9 Remind

® Speed step curve: Curve that shows rise/fall changes.

® The vibration and noise of the motor can be felt by hand touch and listenin

Step 2: Adjustment for Kvi

The speed loop integral gain can be adjusted in the [Velocity loop].
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Index Description Preset value ¥ Current value ¥ Max Min Units Effect mode

60F902 Kvi[0] - 1023 0 Immediate

Index Description Preset value ¥ Current value ¥ Max Min Units Effect mode

60F907 Kvi/32 = 32767 0 Immediate

Relevant parameter:

Object index Data type Name Description Effect mode
60F9.02 uint 16 Kvp[0] The set value of the speed loop Immediate
integral gain
60F9.07 uint 16 Kvi/32 Itis 1/32 of Kvi, used for high Immediate
resolution encoder.
Method:

Kwvi is designed to eliminate static errors. It can strengthen the low frequency gain of the velocity loop, and a
large Kvi can reduce the response ability from low-frequency disturbance, thereby improving the anti-disturbance

capability in low-frequency.

When Kvi is too small, The integral time will be long. The error adjustment will be slow, and it will take longer
time to make the system entering steady state. When the integral gain of the speed loop is too large, the error will
appear and in severe cases, the motor may oscillate. Kvi should be adjusted to the servo eliminating the error and

enter a stable state efficiently.

Speed curve

=
o
o
3 Speed_Dem
1 / La—| and_buff
v
74 ——— Speed_real
——— Speed_real
Speed_real
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0.5 15 25 35 45 5.5 6.5

Figure 10-2 Speed step curve after Kvi adjustment

Generally, if the machine has more friction, the kvi should be set larger. If the entire system needs to respond
quickly, kvi should be set as small as possible . If you need to dynamically close kvi during operation, you can use

the kvi close in Din function.

9 Note

® Kvi32=1/32 of Kvi[0], In high resolution encoder, directly increasing the data in the kvi[0] will
lead to overshoot. At this time, you can reduce the data in kvi[0], and fine-tune it in the kvi32

® Generally,the parameters of kpp and kvi are relative. When the kpp data is adjusted to be much
larger than the factory value, the kvi should also be appropriately increased on the basis of the

factory value.
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Step 3: Adjustment of Kvi Sum Limit

Search for the Kvi_Sum_Limit (60F9.08) in the [Velocity loop] and set the corresponding value.

Relevant parameter:

Object index Data type Name Description Effect mode
60F9.08 int 32 Kvi_Sum_Limit Speed loop integral output limit Immediate
Method:

The Kvi_sum_Limit is the maximum current limit when performing adjustment,

Usually the default value can

satisfy most applications. However, if the application system has a large resistance or the acceleration is too large, so

that the actual current has reached the Kvi_sum_limit current, and at the same time, the actual speed is far less than

the target speed. The value of this parameter should be increased. If the output current is prone to saturation, but

the saturated output current will cause low frequency oscillations, this parameter should be reduced.

The Kvi_sum_limit should be as small as possible on the basis of satisfying the application. The smaller the

Kvi_sum_limit value, the shorter the adjustment time.

Step 4: Adjustment for Speed fb N

The speed feedback filter can be set through Other Filter in the [All param].

60F905

Speed_Fb_N

60F906 Speed_Mode

bit0~3 feedback mode

bita speed command filtering

bit5 Controls the enablement of the current command fi

Relevant parameter:

1000

Immediate

Immediate

Object index

Name

Description

Default

Range

Effect mode

60F9.05

Speed Fb N

bandwidth of speed feedback filter
BW=Speed Fb_N*20+100[Hz]

0-45

Immediate

60F9.06

Speed Mode

|0:2nd Order FB LPF

|1:No FB LPF

[2:Observer FB

|4:1st Order FB LPF

[10:2nd LPF+SPD_CMD FT
[11:SPD_CMD FT
[12:SPD_CMD FT+Observer
|14:1st LPF+Observer

Bit4: 1 enables the speed command filter.
Bit5: Controls the enablement of the current

command filter, 0 to disable the filter, 1 to enable the

filter

0-255

Immediate

Method:

Feedback filter can reduce noise from the feedback path, eg, encoder resolution noise.

For different applications, the speed feedback filter can be converted to 1st and 2nd order by Speed Mode.

1st order can reduce more noise, but produce less phase shift, allowing the higher Kvi or Kvp.
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2nd order filter reduces more noise, but also provide more phase shift, which can limit the Kvi or Kvp.

Usually, if the machine and the load use soft connection, it is recommended to use a 1st order low-pass
feedback filter or turn off the feedback filter. If the rigid connection is used or the load is too heavy, the 2nd order
low-pass feedback filter could be used. Factory default is a 2nd order low-pass feedback filter, which is suitable for

most applications.

If the motor noise is too loud when adjusting the Kvi or Kvp, you can appropriately reduce the speed feedback
filter parameter(60F9.05). However, the velocity loop feedback filter bandwidth F must be greater than 2 times of the
velocity loop bandwidth. Otherwise, oscillation may result. Speed feedback filter bandwidth F = speed feedback
filter*20+100 [HZ]

Step 5: Adjustment of output filter

The output filter can be set through Other Filter in the [All param)].

uuuuuu puon presetvaiue 1 rrent vaiue T wax win unis Erect moae

60F915 Output_Filter N - 2546 20.05 Hz Immediate

Relevant parameter:

Object index Data type Name Description Effect mode

A first-order low-pass filter located in the forward channel
of the current loop to filter the current command

Immediate

60F9.15 uint 8 Output_Filter N

Method:

The output filter is a first order low pass torque filter. It can reduce the high-frequency torque order output by

the speed control loop, so as to achieve the purpose of suppressing the resonance of the entire system.

When the output filter is set to 2546Hz (1DEC), it means to close the output filter control. When the system has

resonance, the user can try to adjust the DEC value of the output filter setting from small to large to reduce noise.

The output filter frequency can be calculated by the following formula:
_ 1
2x 7 xTsxQutput _Filter =N

Output_Filter N (60F9.15), Uint: DEC
Ts Constant 62.5us

9 Note

® The larger the DEC value set by the output filter, the stronger the filtering effect.

®  Output filter settings [Hz]=2546/[DEC]
®  OQutput filter settings [DEC]=2546/[Hz]

Step 6. Notch Filter Adjustment

A notch filter can suppress the resonance frequency by reducing the gain near the mechanical resonance.
If the resonant frequency is unknown, it can be obtained by fllowing method:
Adjust the load so that the system runs in the resonance region, monitor the actual current at resonance on the

oscilloscope, and then adjust the notch filter to observe whether the resonance disappears. When the current data at
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resonance is collected on the software oscilloscope, the period value of adjacent harmonics can be measured by the
cursor to calculate the resonance frequency. After collecting multiple sets of harmonic cycles to calculate the average

value of the cycles, the resonant frequency can be calculated using the average value of the cycles.

Related parameters can be searched and configured in the [All param]:

Table 10-1 Notch filter parameter

Object index Name Description Default Range
60F9.03 Notch N
250B.01 Notch N[1] Used to set the frequency of the internal notch filter to eliminate
the mechanical resonance that occurs when the motor drives the 550 100-2000
250B.02 Notch_N[2] .
machine
250B.03 Notch_N[3]

Notch filter control of Speed loop

Bit0~1: The BCD code composed of two bits determines the filter
to be turned on.

Bit4: 1: Indicates FFT analysis using actual current, 0 : Indicates
60F9.04 Notch O that the target current is used for analysis 0 0-255
- Bit5: 1: Indicates use actual speed for FFT analysis, 0: Indicates do
not use actual speed for FFT analysis

Bit.7: 1 indicates that the FFT function is turned on, it will

automatically become 0 after the analysis is completed, and it can

only be turned on in the enabled state.

(1) Single-point notch filter
When the notch filter control (60F9.04) is set to 0, it indicates to close the notch filter control; when set tol, it

indicates to open a single notch filter, and the frequency of the filter is set by the notch filter (60F9.03) .

Table 10-2 Single notch filter debugging case

Description Process

Limit output current of drive The target current limit is adjusted through the basic operating interface of the servo software

-
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Use the oscilloscope to collect "
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when collecting the current with
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Observe the resonant frequency
with an oscilloscope and
calculate the notch filter setting

value based on the frequency

The resonant frequency in the figure is 200Hz, the notch filter control is set to 1, and the notch

filter is set to 200Hz

After adding a notch filter,
collect the actual current
waveform again, and adjust it
until the current waveform is

smooth and free of resonance.

K& Scope el

Zoom Depth:0

Scope Mode:Normal

671635, 2. 7780761 T15TE|

"""" —0. 221923825125
12487.5 |x2 24975 37462.5 49980 {us)
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9 Note

In order to prevent machine damage caused by large resonance amplitude during debugging, the

value of target current limit can be reduced and then the notch filter can be adjusted.

During the automatic setting of notch filter, the oscilloscope function cannot be used. After the

setting is successful, the oscilloscope automatically switches the acquisition object, and click the

reread data to display the FFT result amplitude.

(2) FFT Multi-point Notch Filter
The high order notch filter technology is acquired, the mechanical resonance frequency of the load is measured

automatically, and the tuning results are written into filter 0 and filter 1. iSMD open a total of 4 notch filters, filter 0

and filter 1 are automatically adjusted notch filters, filter 2 and filter 3 are manually adjusted notch filters, and the

corresponding filters can be turned on/off by the notch filter control.
When the notch filter control (60F9.04) is set to 128DEC, it indicates that the actual current is used for FFT
analysis.When the FFT is successfully tuned, the notch filter control bit7 to reset, and the BCD code combined with

bit0 and bitl determines the filter to be turned on.

Step2: Position loop setting method

Step 1: Kpp adjustment

Kpp[0] can be adjusted in the [Position loop].

Index

60FBO1

Description

Kpp(0]

Relevant parameter:

Preset value

¥ Current value Y  Max Min

327.67 0

Units Effect mode

Immediate

Object index

Data type

Name

Description

Effect mode

60FB.01

uint 16

Kpp([0]

The proportional gain setting value of the speed loop

Immediate
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Method:

Increasing the Kpp can increase the position loop bandwidth to reduce the positioning time and the following
error, but if the setting is too large, it will cause noise or even oscillation, and it must be set according to the load
conditions. Kpp = 103 * position loop bandwidth, The bandwidth of the position loop cannot exceed the bandwidth
of speed loop. It is recommended that the setting value of the position loop bandwidth be less than one quarter of the
bandwidth of the speed loop.

Step 2: Kvff adjustment

The position loop speed feedforward can be adjusted in the[ Position loop].

Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode

60FB02 K_Velocity_FF % - 0 % Immediate

Relevant parameter:
Object index Data type Name Description Default Range
60FB.02 int 16 K Velocity FF Position-Loop Velocity Feedforward Setting 0 0~100%
Method:

Increasing the Kvff can reduce the position following error and improve the dynamic response characteristics of
the entire system, but it may lead greater overshoot during acceleration and deceleration. When the position
command signal is not smooth, reducing the Kvff can reduce the motor oscillation. When the feedforward is set to 0,
if only the Kvp is used to position the servo, the in-position time will be longer.

Kvff function can be regarded as the upper controller, such as PLC, has the opportunity to directly control the
velocity in position operating mode. In fact, the function will consume part of the speed loop responsiveness, so the
setting value needs to match the position loop and velocity loop bandwidth.

The elastic factor of the flexible load, such as pulley, will cause the speed feedforward command loaded to the
speed loop to be unsmooth and cause the load to oscillate. In this type of load, the position loop speed feedforward
can be appropriately reduced. In a rigid load, if adjusting the Kpp cannot eliminate the vibration generated by the

motor during acceleration and deceleration, ygpe@ﬁat_agrtygto gradually decrease the default 100% feedforward.

...... Speed Deman
------------- ’ d_buff
€ Pos_Actual
v/ g
\\‘ / /b\ \ _ Pos_Actual
/}/‘ F \é\*(/ / s Pos_Actual
a
// / Kvff: a<b<c

0.5 1.5 2.5 35 4.5 5.5 6.5

Figure 10-3 Speed step curve after Kvff adjustment

Step 3: K_Acc_FF adjustment

K Acc_FF can be searched and adjustedin the[Position loop].
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Index

60FB0O3

Description

K Acc_FF

Preset value

Y Current value

Y  Max

32767

Units

Effect mode

Immediate

Relevant parameter:
Object index Data type Name Description Default Range
60FB.03 int 16 K Acc FF Position loop acceleration feedforward setting 0 0-100%
Method:

Users are not advised to adjust this parameter. When the practical application requires very high position loop
response, the acceleration feedforward can be adjusted to improve the response performance.

The acceleration feedforward function can be seen as the upper controller has the opportunity to directly control
the torque in the position operating mode. This function actually consumes some of the current loop responsiveness,
so if the settings do not match the Kvp and velocity loop bandwidth, overshoot and oscillation will occur.

Also, the velocity feed forward to the velocity loop may not be smooth and has some noise signal inside, so a

large velocity feed forward value will also amplify the noise.
Kaff can be calculated by following function:
ACC %=6746518 / K _Acc FF/Easy Kload * 100
ACC % This means what percentage will be used for acceleration feedforward.
K Acc FF Kaff(60FB.03), calculates the final internal factor of the feedforward.

9 Note

The smaller the value of the K _Acc FF parameter, the greater the position loop acceleration feedforward.

Step 4: S-Curve Smoothing Factor adjustment

S-Curve Smoothing Factor can be searched and adjustedin the[Position loop].

60FBOS 5-Curve Smoothing Factor - 255 1
Relevant parameter:
Object index Data type Name Description Default | Range
60FB.05 uint 16 S-Curve Smoothing Factor | L1 parameter adjusts the smoothness | 1~255
of the S-curve

Method:

The smoothing filter is a moving average filter. It filters the velocity commands from the velocity generator to
make the velocity and position commands smoother. Using this filtering causes velocity and position commands to
be delayed in the drive. So for some applications, like CNC, it is better not to use this filter, but to do the smoothing
in the CNC.

Smoothing filters reduce machine influence by smoothing commands. S-Curve Smoothing Factor (60FB.05)
defines the time constant of this filter in ms. Under normal circumstances, if the machine system vibrates when

starting and stopping, it is recommended to increase the smoothing filter setting.

Step 5: Other adjustment

Search for Pos_Speed_Filter (60FB.04) in the [All param] and select to use trapezoidal curve or S curve.
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60FBO4 Q Bulk Actions

Index Description Preset value Current value A 4

60FB04 Pos_Speed_Filter 1wuse trapezoidal curve m...  DEC
T:use trapezoidal curve ...

3:use S curve mode

Relevant parameter:
Object index | Data type Name Description Default Effect mode
60FB.04 uint 8 Pos_Speed_Filter I Use trapezoidal curve mode 1 Immediate
- - 3: Use S curve mode
Method:

In position mode (operation mode 1), the position loop commend filter control(60FB.04) can be set to 3 to
enable the S-curve control. This curve has no command delay and is suitable for long-distance positioning control.
When the speed step of the trapezoidal speed curve is large, it will cause a certain impact on the mechanical
equipment. The S-shaped curve has better flexibility and smooth acceleration and deceleration, which can effectively

overcome the mechanical vibration caused by the sudden change of speed.

Trapezoidal Speed Curve S-shaped Speed Curve

>

Figure 10-4 S-shaped speed step curve

9 Note

The S-curve is valid only in position mode (operating mode 1)

10.3 Gain switch

The drive support 4 sets of PI gain settings. Each set includes Kvp, Kvi, Kpp. The actual PI parameters used are

Kvp (x), Kvi (x), and Kpp (x), x=data of PI pointer.

Table 10-3 Gain switching parameter

Object index Type Name Description Unit
60F9.01 uint 16 Kvp[0] Dec, Hz
60F9.02 uint 16 Kvi[0] Gain parameter called when PI pointer is 0 Dec
60FB.01 int 16 Kpp[0] Dec. Hz
2340.04 uint 16 Kvp[1] Dec, Hz
2340.05 uint 16 Kvi[1] Gain parameter called when PI pointer is 1 Dec
2340.06 uint 16 Kpp[1] Dec. Hz
2340.07 uint 16 Kvp[2] . . . Dec, Hz

- - Gain parameter called when PI pointer is 2
2340.08 uint 16 Kvi[2] Dec
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2340.09 uint 16 Kpp[2] Dec. Hz
2340.0A uint 16 Kvp[3] Dec, Hz
2340.0B uint 16 Kvi[3] Gain parameter called when PI pointer is 3 Dec
2340.0C uint 16 Kpp[3] Dec. Hz
60F9.28 uint 8 PI point Indicates the PI parameter being called Dec

When the target position/target speed is
reached, that is, when bits.Target reached=1,

select the PI parameter, which is suitable for the
) ) occasions where different PI parameters need to
60F9.09 uint 8 Auto PIswitch | e ysed during the motion process and the Dec

static state:
0: PI pointer (60F9.28)=0;
1: PI pointer (60F9.28)=1;

10.3.1 Switch PI through a digital input port

Configure the function gain switch 0 or/and gain switch 1 at the digital input port, and the value of the PI
pointer is the BCD code composed of the input:
Bit0: Gain switch 0

Bitl: Gain switch 1

Correspondence between gain switching and PI pointer :

Gain switch 0 Effective input level Gain switch 1 Effective input level Value of PI pointer
1 0 1
0 1 2
1 1 3

For example:

PIN number Function l»\:tual Sln:lulatlon Polarity Valid input
input input

DIN1 Gain Switch0 [ @) £ High &

DIN2 Gain Switch1 £ High

Gain Switch 0=1, Gain Switch 1=0

Therefore, the PI pointer =1, and the valid PI parameters are Kvp[1], Kvi[1], Kpp[1].

10.3.2 Auto PI switch

Set PI_switch (60F9.09) = 1: When the motor is running, the PI pointer is 0; when the motor is in the position to

or the motor zero speed state, the PI pointer is 1.

60F909 Q ® Bulk Actions

Index Description Preset value ¥  Current value A 4

60F909 PI_Switch 0:P1_pointer(60F9.28)=0 DEC

0:PI_pointer(60F9.28)=0

1:PI_pointer(60F9.28)=1

Some equipment with large inertia may be affected by inertia or elastic force and vibrate when it decelerates to
stop. At this time, switching flexible PI parameters helps to achieve efficient shutdown. Automatic PI switching is
suitable for applications where different PI parameters are required for these motors in running and stopped states. If

the gain switching function is defined on the digital input port, the automatic gain switching will be invalid.
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Speed curve Speed curve

Speed RPM
Speed RPM

\ Pl switch \

\ —_—

o
-
D

1 L

PI[O] PI[1]
05 15 25 35 45 5.5 6.5 0.5 15 25 35 45
Speed _real = ----- Speed_demand_buff

5.5 6.5
Speed _real  ----- Speed_demand_buff

10.3.3 Directly set the PI pointer value

Search for the PI Point Auto (3060.20) in the entire parameter list. After setting the corresponding value, the
corresponding control loop gain is used.

306020 Q Bulk Actions

Index Description Preset value ¥ Current value v

306020 PI_Point_Auto 0 DEC

10.4 Other factors affecting performance

1. Control commands created by a controller (e.g. PLC).

Control commands should be as smooth as possible and must be correct and reasonable. For example, the
acceleration in the control command cannot exceed the maximum acceleration that can be produced by the motor
torque. By collecting the speed and current step waveforms, during the acceleration process, when the current is

saturated and clipped, the acceleration and deceleration can be appropriately reduced or the smoothing filter can be

increased.

b current saturation

® The control command should follow the bandwidth limits of the control loop.

2. Mechanical design

In applications, performance is often limited by the machine. Various factors can affect the final control

performance.

Control performance will affect the final performance of the machine such as accuracy, responsiveness and

stability.
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Chapter 11 List of common object parameters

9 Note

® CANopen address and 232 communication address are the same

®  Express register addressing in the form of Index (16-bit address) and Subindex (8-bit
sub-address)

® The digit 0x08 indicates that the length of the data stored in this register is 1 Byte, the digit
0x10 indicates that the length of the data stored is 2 Bytes, and the digit 0x20 indicates that the
length of the data stored is 4 Bytes

® R:readable, W: writable, S:savable, M: mappable; T: traceable, L: read in the control ring,
B: need to save and restart

® A complete CANopen address is in the format of: 60400010 (control word)

Modbus address is a 4-digit hexadecimal number

® A complete Modbus address format is: 3100 (control word)

Object list
Category Index Sub-index Modbus address Data type Name
01 0810 uint 16 Din_Polarity
02 0820 uint 16 Din_Simulate
03 0830 uint 16 Dinl_Function
04 0840 uint 16 Din2_ Function
05 0850 uint 16 Din3_Function
06 0860 uint 16 Din4 Function
Category 1 0A 08A0 uint 16 Din_Real
. 2010 - -
[Input/Output Settings] 0D 08D0 uint 16 Dout_Polarity
0E 08E0 uint 16 Dout_Simulate
OF 08F0 uint 16 Doutl Function
10 0900 uint 16 Dout2_Function
14 0940 uint 16 Dout_Real
18 0980 uint 16 Zero Speed Window
19 0990 uint 8 Limit Function
01 0C10 int 32 Din_Pos0
02 0C20 int 32 Din_Posl
03 0C30 int 32 Din_Pos2
04 0C40 int 32 Din_Pos3
05 0C50 int 32 Din_Speed0
06 0C60 int 32 Din_Speedl
07 0C70 int 32 Din_Speed2
08 0C80 int 32 Din_Speed3
[Spec d?;(t)‘zigt‘i’;yl ie tting] 2020 10 0D00 int 32 Din_Pos4
11 0D10 int 32 Din_Pos5
12 0D20 int 32 Din_Pos6
13 0D30 int 32 Din_Pos7
14 0D40 int 32 Din_Speed4
15 0D50 int 32 Din_Speed5
16 0D60 int 32 Din_Speed6
17 0D70 int 32 Din_Speed?
OF 0CFO0 uint 16 Din_Control_Word
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Category Index Sub-index Modbus address Data type Name
01 1910 int 16 Gear_Factor[0]
02 1920 uint 16 Gear_Divider[0]
03 1930 uint 8 PD CW
04 1940 int 32 Gear_Master
[Pulsgiﬁzi(t)rsyeiﬁngs] 2508 05 1950 int 32 Gear Slave
06 1960 uint 16 PD _Filter
09 1990 uint 16 Position Window_time
0C 19C0 int 16 Master Speed
0D 19D0 int 16 Slave Speed
Category 4 2601 00 1F00 uint 16 Erroe State
[Error code] 2602 00 2000 uint 16 Erroe_State 2
Category 5 _ SFFO 01 2910 uint 8 Store Data
[Storage parameter setting] 03 2930 uint 8 Store_Motor Data
Category 6 6040 00 3100 uint 16 Controlword
[Control and status of ;
equipment] 6041 00 3200 uint 16 Statusword
605A 00 3400 int 16 Quick Stop Mode
605B 00 3410 int 16 Shutdown_Stop Mode
s toﬁ;ﬁ%‘;rgezﬁng] 605C 00 3420 int 16 Disable_Stop Mode
605D 00 3430 int 16 Halt Mode
605E 00 3440 int 16 Fault_Stop Mode
[Workicnagterﬁggye ge tting] 6060 00 3500 int 8 Operation Mode
6063 00 3700 int 32 Pos_Actual
6065 00 3800 uint 32 Max_Following Error
6067 00 3900 uint 32 Target Pos Window
606C 00 3B00 int 32 Speed Real
6071 00 3C00 int 16 Target_Torque%
6073 00 3D00 uint 16 CMD_q Max
6078 00 3E00 int 16 Iq
607A 00 4000 int 32 Target Position
607C 00 4100 int 32 Home Offset
. Category 9 . 607D 01 4410 int 32 Soft Positive Limit
[Basic parameter setting] 02 4420 int 32 Soft Negative Limit
607E 00 4700 uint 8 Invert Dir
6080 00 4900 uint 16 Max_Speed RPM
6081 00 4A00 uint 32 Profile Speed
6083 00 4B00 uint 32 Profile Acc
6084 00 4C00 uint 32 Profile Dec
6085 00 3300 uint 32 Quick Stop Dec
60F6 08 5880 int 16 CMD ¢
60FD 00 6D00 uint 32 Digital Inputs
60FF 00 6F00 int 32 Target Speed
6098 00 4D00 int 8 Homing_Method
01 5010 uint 32 Homing_Speed Switch
Category 10 . .
[Origin mode setting] 6099 02 5020 uint 32 Homing_Speed Zero
05 5050 uint 8 Home Offset Mode
609A 00 5200 uint 32 Homing_Accelaration
01 6310 uint 16 Kvp[0]
02 6320 uint 16 Kvi[0]
Category 11 6OF9 05 6350 uint 8 Speed Fb N
[Speed loop parameters] 07 6370 uint 16 Kvi/32
0A 63A0 int 32 Target Speed Window
14 6440 uint 16 Zero_Speed Time
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Category

Index

Sub-index

Modbus address

Data type

Name

Category 12
[Position loop parameter]

60FB

01

6810

int 16

Kpp[0]

02

6820

int 16

K Velocity FF

03

6830

int 16

K Acc FF

05

6850

uint 16

S-Curve Smoothing Factor

Category 13
[Alarm parameters]

6410

18

7180

int 16

Temp Motor Ref

19

7190

int 16

Temp Motor

6510

07

8670

uint 16

Voltage Under

08

8680

uint 16

Chop_Voltage

09

8690

uint 16

Voltage Over

11.1 Mode and control (0x6040)

Name CANopen

Modbus

Command
properties

Data type

Unit

Initial
value

Explanation

Control 60400010
word

3100

RWLTM

uint 16

HEX

0006

0x06: Loose shaft

0xOF: Lock shaft

0x0B: Quick stop, load stop - voltage
disconnect

0x2F—3F: Enter the absolute
positioning mode

0x4F—S5F: Enter relative positioning
mode

0x103F:mImmediate absolute
positioning as target position changes
0xOF-1F: homing

0X86: Error reset

Status word 60410010

3200

RLTM

uint 16

HEX

0218

The status byte shows the status of the
drive

bit0: Ready on

bitl: Switched on

bit2: Operation_enable

bit3: Fault

bit4: Voltage enable

bitS: Quick_stop

bit6: Switchon_disabled

bit7: Warning

bit8: Internal retention

bit9: Remote

bit10: Target reached

bitl1: Internal limit activation
bit12: Pulse response

bit13: Fllowing_Error

bitl14: Commutation_Found
bitl5: Reference Found

Operating

60600008
mode

3500

RWLM

int 8

DEC

4

1: Positioning mode with position ring
3: Speed mode with position loop

4: Torque mode

-3: Speed loop(Immediate velocity
mode)

-4: Pulse mode

6: Homing mode

7: Motion interpolation based on
CANopen
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When the "Drive Enable" function is
Absolute/ configured to Din and the
relative corresponding Din valid input is 1, the
position 20200F10 0CFO0 RWSL uint 16 HEX | 002F | "Control word" (6040.00) is set to this
control value;
selection 0x2F: Absolute position control
0x4F: Relative position control

11.2 Metrical data
Initial
Name CANopen Modbus Comma.nd Data type Unit fHd Explanation
properties value
Actual . . ..
o, 60630020 3700 RLTM int 32 mc 0 Actual motor position
position
Actual 60780010 3E00 RLTM int 16 Ap | 0.0 | Rated current
current value
bit0: negative limit switch
Input port 60FD0020 6D00 RLTM wint 32 HEX 0 b¥t1 :positive ll.mlt switch
status bit2: home switch
bit4: interlock
Actual speed | 606C0020 3B00 RLTM int 32 rpm 0.00 rpm

9 Note

0x606C0020, The unit conversion method is DEC=[(RPM*512* Encoder resolution)/1875]

11.3 Target object (0x607A)

Name CANopen Modbus Comma.nd Data type Unit | Initial value Explanation
properties
. Run polarity reversal
Vzl(i)tci:r}ll 0: Counterclockwise is the
postti 607E0008 4700 RWSL uint 8 DEC 0 positive direction
direction .. .
1: Clockwise is the positive
control L.
direction
The target position in position
. . mode 1, if the control word is
Target 607A0020 4000 RWLTM int 32 inc 0 . .
osition set to start motion, transitions to
P the valid command position inc
Trapezoidal | ¢¢16020 4A00 RWLTM uint 32 rpm 0.00 Trapezoidal velocity (rpm) in
velocity operating mode 1
Target speed 60FF0020 6F00 RWLTM int 32 rpm 0.00 Target speed in mode 3 and -3,
Ma"hvn‘zlii’“ty 60800010 4900 RWL uint 16 rpm 5000 Default: 5000rpm
Trapezoidal | 0040020 4B00 | RWSLTM uint 32 1ps/s 100.00 Default: 100rps/s
acceleration
Trapezoidal | 016020 4C00 | RWSLTM uint 32 1ps/s 100.00 Default: 100rps/s
deceleration
Torque command in torque
Target torque 60710010 3C00 RWL int 16 % 0.00 mode, the percentage of target
torque to rated torque
Target 60F60810 | 5880 | RWLTM int 16 Ap 0.00 Current command in torque
current mode
Target . . . .
.. 60730010 3D00 RWSLTM uint 16 Ap 48.00 Current instruction maximum
current limit
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-

Note

Velocity address: 0x60810020, 0x60800010, 0x60FF0020
>  The unit conversion method : DEC=[(rpm*512*encoder resolution)/1875]
Acceleration and deceleration address: 0x60830020, 0x60840020
»  The unit conversion method is DEC=[(rps/s*65536*encoder resolution)/4000000]
Current address: 0x60710010, 0x60730010
»  The unit conversion method is 1 Arms=[2048/(Ipeak/1.414)]DEC, Ipeak

(Unit:AP) is max current (6510.03). For detailed Ipeak data, please refer to Section 1.2 (Peak

current)

11.4 Multi-segment position/Multi-segment speed (0x2020)

Name CANopen | Modbus Comma.nd Data type | Unit LE] Explanation
properties value
Din position [x] is meaningful
only if at least one of Din
Position Index 0, Din Position
Index 1, or Din Position Index 2
is configured to Din; x=0~7, is
Multist the BCD code composed of the
viulti-stage 20200120 0C10 RWSL int32 | DEC 0 three indexes; bit0: Din
position control 0 Location index 0
bitl: Din Location index 1
bit2: Din Location index 2
When one of the bits is
configured to Din, the
unconfigured bits are equal to 0
Multi-stage 20200220 | 0C20 RWSL int32 | DEC | 0
position control 1
Multi-stage 20200320 | 0C30 RWSL int32 | DEC | 0
position control 2
Multi-stage 20200420 | 0C40 RWSL int32 | DEC | 0
position control 3
Multi-stage 20201020 | 0D00 RWSL int32 | DEC 0
Position Control 4
Multi-stage 20201120 | 0DI0 RWSL int32 | DEC 0
Position Control 5
Multi-stage 20201220 | 0D20 RWSL int32 | DEC 0
position control 6
Multi-stage 20201320 | 0D30 RWSL int32 | DEC | 0
position control 7
The speed instruction of the
driver is specified by the DIN
speed [x], where the x is a BCD
code composed of the following
Multi-stage speed . signals:
control 0 20200520 0C50 RWSL int 32 rpm 0.00 bit 0: Din speed index 0;
bit 1: Din speed index 1;
bit 2: Din Speed index 2;
The situation where all the
medians are 0 cannot occur;
Multi-stage speed | 55500620 | 0C60 RWSL int32 | pm | 0.00
control 1
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Name CANopen | Modbus Comma.nd Data type | Unit Initial Explanation
properties value
Multi-stage speed 20200720 0C70 RWSL int 32 rpm 0.00
control 2
Multi-stage speed | 5000820 | 080 RWSL int32 | tpm | 0.00
control 3
Multi-stage speed 20201420 0D40 RWSL int 32 pm 0.00
control 4
Multi-stage speed | 5091520 | 0D50 RWSL int32 | pm | 0.00
control 5
Multi-stage speed | 50291629 | 0D60 RWSL int32 | mpm | 0.00
control 6
Multi-stage speed 20201720 0D70 RWSL int 32 pm 0.00
control 7

11.5 Performance object (0x6065)

Name CANopen Modbus Commqnd Data type Unit L Explanation
properties value
Max Following error value alarm
following 60650020 3800 RWSLM uint 32 inc 524288 | value
error Default 524288inc
target location "Target location
&t 60670020 3900 RWSL uint 32 inc 327 reached"target range, Default
window .
10inc
Target (location.velocity)
reach position reach time window,
>ach pe 25080910 1990 RWSLTM uint 16 ms 10 Determine the reach position
time window . .
signal together with
0x60670020
The error window when the
actual speed reaches the
Reachspeed | (5000400 | 63A0 RWSL int 32 inc/16s | 178956 | target speed or trapezoidal
window speed, and determines the
reach speed signal together
with 0x60F91C20
Zero speed i
output speed | 20101810 | 0980 RWSL uint 16 inc/ms | 3.00 | Errorwindow when actual
. speed is 0
window
Zero-speed output speed
window 0x20101810 After
reaching the set range, it
Zerospeed | ghpg1 410 6440 RWSL uint 16 ms 10.00 | takes a period of time to
output time output the zero-speed signal,
and the time is determined
by the zero-speed output
time
Positive
setting of soft | 607D0120 4410 RWSL int 32 DEC 0 Soft limit positive setting
limit
Soft limit
negative 607D0220 4420 RWSL int 32 DEC 0 Soft limit negative setting
setting
Used to set the action after
the limit is reached
Limit function | 55101908 | 0990 RWSL uint 8 DEC p | Q:Ifthereisa limit after
definition finding the origin, it will
alarm
1: do nothing
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11.6 Homing control (0x6098)

Name CANopen | Modbus Commqnd Data type Unit Latl Explanation
properties value
: 60980008 | 4D00 | RWSLM int 8 DEC o | Homing function
Homing mode Refer origin control chapter
After touching the trigger
Origin turning | 60990120 5010 RWSLTM uint 32 pm 300.00 | event, the speed of homing
Signal Speed process (rpm)
Origin signal | 60990220 5020 RWSLTM uint 32 pm 100.00 | Speed when starting to find
speed the origin
: . Acceleration when homing
Homing 609A0020 5200 RWSL uint 32 ps/s 50.00 .
acceleration process unit: rps/s
Origin offset | 607C0020 | 4100 | RWSLTM int 32 inc o | Offsetvalucafter homing
unit: inc
Origin Offset Mode Control
0: Run to the origin offset
position, the actual position
Origin Offset 1 64990508 | 5050 RWSL uint 8 DEC o | lsdisplayedasO
Mode 1: Run to the event trigger
point, after the end the actual
position will become: -
Origin offset
11.7 Speed loop parameter (0x60F9)
Name CANopen | Modbus Commqnd Data type Unit Ll Explanation
properties value

The larger the value, the
Kvp 60F90110 6310 RWSL uint 16 DEC 4 stronger the gain, but it may
cause the motor howling

The larger the value, the
Kvi 60F90210 6320 RWSL uint 16 DEC 0 stronger the gain, but it may
cause the motor howling

Kvi/32 60F90710 6370 RWSL uint 16 DEC 2 Kvi’s 1/32

velocity output filter of
velocity loop

Output filter | 60F90508 6350 RWSL uint 8 Hz 240 | Bwespecd Fb N*20+100[
Hz]
11.8 Position loop parameter (0x60FB)
Command . Initial .
Name CANopen Modbus . Data type Unit Explanation
properties value
le value of the positi
kpp 0 60FB 0110 | 6810 RWSL int 16 Hz | 10.00 f’ocjpe value of the position
Position |
kvif 60FB0210 | 6820 RWSL int 16 % | 100,00 | Positionloopspeed
feedforward
Acceleration feedf
kaff 60FB0310 | 6830 RWSL int 16 DEC | 32767 | Acceleration feedforward
for position loop
- —_r —
S-Curve 60FB0510 | 6850 RWSL wint16 | DEC | 1 is parameter adjusts the
Smoothing Factor smoothness of the S-curve
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11.9 Input/output port parameter (0x2010)

Name CANopen Modbus Commapd Data type Unit Latl Explanation
properties value
Digital input 1 20100310 0830 RWSL uint 16 HEX 0000
Digital input 2 20100410 0840 RWSL uint 16 HEX 0000
Digital input 3 20100510 0850 RWSL uint 16 HEX 0000
Refer to the function
definition bel
Digital input 4 20100610 0860 RWSL uint 16 HEX | 0000 | CHmHORDEOW
Digital output 1 20100F10 08F0 RWSL uint 16 HEX 0001
Digital output 2 20101010 0900 RWSL uint 16 HEX 0002
bit0: Dinl
. bitl: Din2
Input port status 20100A10 08A0 RLTM uint 16 HEX 0000 bit2: Din3
bit3: Din4
Output port 20101410 0940 RLTM uint 16 HEX | 000a | 0it0: Doutl
status bitl: Dout2
0: Turn off; 1: Turn on
bbbt b2
ignal polari 2010011 1 RWSL int 1 HEX FFFF : :
Slgél;}lfi‘t’is;‘ty 0100110 0810 WS uint 16 bit4: Din5  bit5: Din6
bit6: Din7 bit7: Din8
Default OxFF
Polarity . ..
definition of 20100D10 08DO0 RWSLTM uint 16 HEX | Frpp | Polarity definition of
output port
output port
bit0: Dinl  bitl: Din2
Input port signal . bit2: Din3  bit3: Din4
simulation 20100210 0820 RWL uint 16 HEX 0000 bitd: Din5  bit5: Din6
bit6: Din7  bit7: Din8
Output vort bit0: Doutl bitl: Dout2
. tp. port 20100E10 08EO0 RWLM uint 16 HEX 0000 bit2: Dout3 bit3: Dout4
signal simulation bit4: Douts
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Note
9 Definition of digital input function (hexadecimal) Output port definition (hexadecimal)
0001: Enable 0001: Ready
0002: Reset errors 0002: Error
0004: Operate mode control 0004: Pos reached
0008: Kvi off 0008: Zero speed
0010: P Limit+ 0010: Motor brake
0020: P Limit- 0020: Speed reached
0040: Home signal 0040: Enc Index
0080: Invert direction 0080: Speed limit
0100: Din vel index 0 0100: Driver enabled
0200: Din vel index 1 0200: Position limit
0400: Din pos index 0 0400: Home found
0800: Din pos index 1 0800: Torque reach limit
1000: Quick stop 1000: Multi Dout 0
2000: Start homing 2000: Multi Dout 1
4000: Activate command 4000: Multi Dout 2
8001: Din vel index 2 8001: STO active
8002: Din pos index 2
8004:Multifunction 0 (for setting multi-stage
electronic gear ratio)
8008: Multifunction 1
8010: Multifunction 2
8020: Gain switch 0
8040: Gain switch 1
8080: MaxCur switch
8100: Motor error
8200: Pre enable (The IO port must have an enable
signal, otherwise it will alarm, which is used in
some occasions where the machine needs to be
determined before running the machine)
8400: Fast capture 1
8800: Fast capture 2
11.10 Pulse input parameters (0x2508)
Name CANopen Modbus Comma_nd Data type Unit Ll Explanation
properties value
Electronic gear 25080110 0x1910 RWSLTM int 16 DEC 1000 | Flectronic gear
molecule 0 molecule 0
Electronic gear 25080210 0x1920 RWSLTM | uint 16 DEC | 1000 | Flectronic gear
denominator 0 denominator 0
0: Double pulse mode
1: Pulse direction mode
2: Incremental encoder
mode
10:422 Double pulse
mode
25080308 0x1930 RWSLB uint 8 DEC 1 11: 422 pulse direction
Pulse mode mode
control 12: 422 Incremental
encoder mode(After
the data change takes
effect, the storage
control parameters
must be restarted.)
Number of input . Number of input pulses
pulses before 25080420 0x1940 RWLTM int 32 DEC 0 befe lectroni .
electronic gear clore electronic gea
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Number of input Number of input pulses
pulses after 25080520 0x1950 RWL int 32 DEC 0 put pu
. after electronic gear
electronic gear
Pulse filter 25080610 0x1960 RWSL uint 16 DEC 3 Pulse filter parameters
parameters
Pulse frequency 25080C10 0x19C0 RLTM int 16 DEC 0 Pulse frequency before
before gear gear (pulse/mS)
Pulse frequency 25080D10 0x19D0 RLT int 16 DEC 0 Pulse frequency after
after gear gear (pulse/mS)
11.11 Parameter for storage (0x2FF0)
Name CANopen | Modbus Commapd Data type Unit Ll Explanation
properties value
1: Store all configuration
parameters set
Storage 10: Initialize all configuration
control 2FF00108 2910 RWL uint 8 DEC 0 parameters
parameter Note: The control loop parameters
are stored, excluding motor
parameters.
Store
motor 2FF00308 2930 RWL uint 8 DEC 0 1: Store all motor parameters set
parameter
11.12 Error code (0x2601)
Name CANopen | Modbus Commalnd Data type Unit Initial Explanation
properties value
Real-time alarm error status
bit 0: Extended Error
bit 1: Encoder ABZ/not connected
bit 2: Encoder UVW/ Encoder
internal
bit 3: Encoder Counting/Encoder
CRC
bit 4: Driver temperature
Error bit 5: Over voltage
state 26010010 1F00 RLTM uint 16 HEX 0408 | bit 6: Under voltage
bit 7: Over current
bit 8: Chop Resistor
bit 9: Position Following
bit 10: Low logic voltage
bit 11: Motor or Driver It
bit 12: Over frequency
bit 13: Motor temperature
bit 14: Motor commutation
bit 15: EEPROM data
Error state 2
bit 0: Current Sensor
bit 1: Watch dog
bit 2: Wrong interrupt
bit 3: MCU ID
bit 4: Motor configuration
Error _ B_its 5 to 7: reserved
260200 2000 RLTM uint 16 HEX 0000 | bit 8: External enable
state 2 . C
bit 9: Positive limit
bit 10: Negative limit
bit 11: SPI internal
bit 12: Abort connection
bit 13: Closed loop direction
bit 14: Master ABZ
bit 15: Master counting
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11.13 Stop mode

Command

Name CANopen Modbus .
properties

Data type

Unit

Initial
value

Explanation

Quick stop

605A0010 3400 RWSL
mode

int 16

DEC

Encountered limit switch,
emergency stop switch, or
control word is 0x000B

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
5: stop with profile
deceleration, stay in quick
stop active

6: stop with quick stop
deceleration, stay in quick
stop active

18: using motor winding for
brake even encoder is wrong

Shutdown 605B0010 3410 RWSL
mode

int 16

DEC

Shutdown stop mode

(Drive enable cancel)

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

Disable stop

605C0010 3420 RWSL
mode

int 16

DEC

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

605D0010 3430 RWSL
Pause mode

int 16

DEC

Control word bit8 is set to 1
The motor is paused and
enabled

1: stop by current ramp

2: stop by quick stop
deceleration

Error stop 605E0010 3440 RWSL
mode

int 16

DEC

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

Trapezoidal

. 60840020 4C00 RWSLTM
deceleration

uint 32

rps/s

100.00

Working Mode Deceleration
in modes 1 and 3

Quick stop

. 60850020 3300 RWSL
deceleration

uint 32

rps/s

610.00

Deceleration for quick stop
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11.14 Alarm parameter

Command

Name CANopen | Modbus .
properties

Data type

Unit

Initial
value

Explanation

Temp Motor Ref | 64101810 7180 RWSL int 16

°C

120

The default alarm point for the
temperature is 120 ° C

Temp_ Motor 64101910 7190 RLT int 16

°C

When the motor is not connected
to the temperature sensor or the
temperature sensor is abnormal,
the motor temperature will be
displayed at -40°C

Voltage Under 65100710 8670 RWHP uint 16

18

Drive low voltage alarm point

Chop_Voltage 65100810 8680 RWHP Unsigned 16

63

Driver chopper voltage point

Voltage Over 65100910 8690 RWHP Unsigned 16

70

Drive overvoltage alarm point

11.15 Other parameter

Command

Name CANopen | Modbus .
properties

Data type

Unit

Initial
value

Explanation

Use the internal

. 30410608 - RWSL uint 8
motor library

DEC

0: The driver automatically
reads the motor model from the
encoder, using the
corresponding motor parameters
in the driver's motor library

1: The user enters the motor
model manually and uses the
motor parameters corresponding
to the motor library in the drive
2: Read and use the saved motor
parameters in the encoder
(factory default)

Device restart 2FFF0010 2F00 RW uint 16

HEX

Start bootloader
55AA: start bootloader
AAS5S: restart drive

Analog increment | 64101F10 - RWSL int 16

DEC

>(0: when the encoder is
communication type,the
simulatied resolution of
incremental encoder supports
4000, 8000,10000 incremental
encoder data.

0: Disable the simulated
incremental encoder, and the
feedback resolution refer to
motor' default.

Note:

After setting the analog
increment, click ""Store motor
parameters" to save, and it
will take effect
afterrestarting.Because the
resolution has changed, you
must re-initialize the control
parameters and save them
again for the restart to take
effect
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Chapter 12 Alarm exclusion

When the drive alarms, the red ERR light of the drive will be steady on.

When an alarm occurs for the product, it is necessary to investigate the fault and identify the cause of the alarm.

Do not directly perform a forced reset on it. Directly forcing a reset on the product is not allowed. Any losses caused

by the customer's forced reset shall be excluded from our responsibility!

If you want to query more detailed error information and error history, please use the RS485 serial port

communication cable (or usb debugging cable) to connect the drive to the upper computer to view.

Table 12-1 Error status word 1 alarm code

Alarm code

Alarm information

Reason

Troubleshooting

FFEF

The motor is not
configured or the
motor is
incorrectly
configured

1. The driver is not equipped with
a motor.

2. The current motor model is
different from the motor model
saved by the driver

1. the driver factory parameters do not include motor
configuration, connect the motor encoder line can
automatically identify the motor parameters.

2. Connect the upper computer software to check whether
the current motor model matches the motor code on the
nameplate; When the current motor model is different
from the actual connected motor, please re-identify the
motor parameters.

000.1

Extended Error

Error status word 2 alarm

Look at the error status word 2 and check the meaning of
the error against the alarm code.

000.2

Encoder
communication
failure

Encoder cable error or not
connected; The presence of a
400.0 alarm indicates that the
communication encoder is not
responding

Step 1: Make sure that the encoder between the driver
and the motor is properly connected and the cable is
firmly connected.

Step 2: Check whether the current motor model matches
the motor code in the nameplate through the upper
computer software. If the current motor model is different
from the actual motor, please self-identify the motor
parameters.

000.4

Encoder internal
fault

Multi-turn absolute encoder
multi-turn data is invalid, need to
reset

Step 1: Use the host software to modify the
communication encoder data reset (0x269000) to 10.

Step 2: Reset the faulty or restart the drive. If the error
persists, check whether the battery cable is securely
connected, and try to replace the battery cable or compare
the motor.

000.8

Encoder CRC
error

Motor model setting error;
Encoder wiring error or external
interference caused;

1, Whether the motor configuration is correct

Step 1: Check whether the current motor code is
consistent with the motor code in the connected motor
nameplate through the upper computer software.

Step 2: Make sure that the encoder between the driver
and the motor is properly connected and the cable is
firmly connected.

2, check whether the driver grounding wire is well
connected (different from the motor PE wire)

3. Check whether the grounding cable of the entire device
is well connected.

4. Use an independent power supply to power the drive.
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001.0

Driver
overtemperature

The temperature of the drive
power module reaches the alarm
value

Step 1: Check whether the motor and drive power meet
the requirements.

Step 2: Restart the drive and check whether the cooling
fan can be started during the power-on process. Check
that the heat dissipation hole in the driver housing is
blocked.

Step 3: When the ambient temperature exceeds 40°, take
heat dissipation measures or derate the power cabinet.
Step 4: Increase the drive installation distance
appropriately

Step 5: The internal power circuit of the driver is
damaged. Replace the driver.

002.0

Overvoltage

The DC bus voltage exceeds the
overvoltage alarm point

Step 1: Check whether the power supply voltage is within
the driver input voltage range and whether the power
supply voltage is stable.

Step 2: The energy generated in high-speed braking
occasions will be fed back to the driver bus capacitor, and
it can be considered to connect a suitable brake resistance
to absorb and consume excess energy through the brake
resistance.

Step 3: If the brake resistance value is too large, the bus
energy leakage is not timely, and the brake resistance
value should be reduced.

Note: iSMD brake resistors recommended range please
see section 2.2

004.0

Undervoltage

The DC bus voltage is lower than
the low voltage alarm point

Step 1: Check whether the power supply voltage is within
the driver input voltage range and whether the power
supply voltage is stable.

Step 2: Power on the power supply and then the logic
power supply, and ensure that the drive is connected to
the power supply before enabling the power supply.

008.0

Overcurrent

Instantaneous current exceeds the
overcurrent protection value.

Step 1: Check whether the motor configuration
parameters are consistent with the motor drawing.

Step 2: Check whether there is a short circuit between the
power line UVW, and try to replace the power
cable/motor/driver for comparison.

Step 3: Interference causes an overcurrent alarm. For
details

010.0

Chop Resistor

External brake resistance is
overloaded

Step 1: Check whether the external brake resistance value
and brake resistance power are set correctly on the upper
computer.

Step 2: The brake resistor power is insufficient, replace
the brake resistor with a higher power.

Internal brake resistance
overtemperature

The power of the brake resistance inside the driver is
insufficient. Please disconnect the short cable between
DC+/RB1 and RB-end, and connect the appropriate
external brake resistance between DC+/RB1 and RB-end.

Internal brake unit damaged, brake
circuit short circuit

After the driver is powered off, use a multimeter to
measure the DC- and RB-ends. If the driver works
properly, replace the driver.

020.0

Following Error

The actual following error exceeds
the set maximum following error
value. The possible reasons are:
1. The motor cable is improperly
connected

2. The control ring is too rigid

3. The maximum following error
is set too small

4.Target speed exceeds maximum
speed limit

5. The target torque limit is too
small

6. The lock is not opened

7. Mechanical plug/friction

Step 1: Make sure the power cable UVW is connected
correctly

Step 2: Readjust the gain and increase the rigidity.

Step 3: Readjust the maximum follow error (0x606500)
Step 4: Readjust the maximum speed limit (0x607f00)
Step 5: Readjust the target current limit (0x607300), the
default value of the target current limit is equal to the
maximum motor current (0x64100B)

Step 6: Measure whether the lock line connection is
normal, measure the lock voltage, replace the motor and
compare the test

Step 7: Remove mechanical jams and apply lubricant
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. The logic voltage is lower than the | Check whether the logic voltage is within the driver input
040.0 Low logic voltage .S .
lower alarm limit voltage range and the power supply voltage is stable
The motor or drive is overloaded
for a long time, the possible
reasons are: Lo
1. Motor power line and encoder Step 1: Check that the encoder/power line is properly
Wiring error connected
£ . Step 2: Measure whether the brake line connection is
2. When the motor shaft is
. . . normal, measure the lock voltage, replace the motor and
Motor or drive IIT | rotating, the lock is not loosened
080.0 . . compare the test
error 3. The drive control ring . .
. Step 3: Adjust the parameters of the control ring
parameters are incorrectly set S .o .
. e Step 4: Eliminate mechanical jams and apply lubricant
4. The mechanical device is stuck ) .
. Step 5: Run with reduced load or replace with more
or the friction is too large owerful products
5. Driver/motor selection error can | ¥ p
not meet the application
requirements
External input pulse frequency is I Reduce the pulse frequency
100.0 Over frequency t00 high putp q y 2 When using more than 600KHz pulse, need to increase
& the pulse frequency control 0x250808 value.
200.0 Motor temperature The motor temperature exceeds User-defined alarm
the specified value.
Step 1: Make sure that the encoder between the driver
Encoder cable error or not and the motor is properly connected and the cable is
connected; The presence of a firmly connected.
Encoder P Step 2: Check whether the current motor model matches
400.0 . . 000.2 alarm indicates that the .
information error . . the motor code in the nameplate through the upper
communication encoder is not L
responding computer software. If the current motor model is different
from the actual connected motor, please set the correct
motor parameters.
Data is damaged when the power Step 1: After initializing the control ring parameters, save
800.0 EEPROM error is turned on and data is read from the control parameters and restart the drive
the EEPROM. Step 2: Import the cdi file through the host software

Table 12-2 Error status word 2 Alarm code

Alarm code | Alarm information Reason Troubleshooting
Step 1: The current sensor generates an alarm due to
000.1 Current sensor C_urrent sensor signal offset or | external interference.
) ripple too big Step 2: Current sensor circuit is damaged, replace the
driver and compare.
000.2 Watchdog Software watchdog exception After initializing the control ring.parameters, save the
control parameters and restart the drive.
. o . After initializing the control ring parameters, save the
000.4 Wrong interrupt Invalid interrupt exception control parameters and restart the drive.
1. The software program does | Step 1: Check the software version in the drive properties
000.8 MCU fault not match the hardware and update the correct software
2. An MCU error is detected Step 2: Replace the drive and compare.
1. Motor model cannot be | Step 1: Connect the host computer software to check
automatically identified whether the current motor model matches the motor code
EEPROM has no motor data or | on the nameplate; If the current motor model is different
001.0 M_otor _ the motor is not configured | from the actual connected motor, reset the correct motor
' misconfiguration correctly parameters.
2. The motor line is missing, | Step 2: Make sure the motor power line UVW is
and a phase of the power line | connected correctly and reliably
UVW is not connected Step 3: Replace the power cable or driver comparison test.
DIN function "pre enable" is
configured, but the input is
010.0 External enable inactive when the controller is | User-defined alarm
enabled or should become
enabled
Positive position limit (after
homing), position limit only
020.0 Positive limit causes error when | User-defined alarm
Limit Function (0x201019) is
set to 0.
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Negative position limit (after
homing), position limit only
040.0 Negative limit causes error when | User-defined alarm
Limit Function (0x201019) is
set to 0.
080.0 SPI fault Intern_al firmware error in SPI Please contact the supplier.
handling
This function is enabled only
when the Communication
100.0 CAN bus fault interruption mode (0x600700) User-defined alarm
issetto 1
Step 1: Check the count direction of the main encoder and
the count direction of the motor encoder, the count
direction is inconsistent, please change the count direction
In full closed loop mode, the | of the main encoder (0x250A03)
2000 Closed loop counting direction of the main | Step 2: The master encoder speed is not proportional to the
) direction encoder is opposite to that of | motor encoder speed. Check the mechanical installation,
the motor encoder exclude mechanical slippage or jammed, check the full
closed spindle check (0x250A05) and full closed slave
shaft check (0x250A06) and full closed loop ratio check
(0x250A09) Settings.
The main encoder Master encoder connection | Check that the main encoder signal line is connected
400.0
ABZ fault error correctly
800.0 Master counting Master encoder index signal is (S(';)e{}; 51 OAC(;) lr;e:rtldysf;li:r;(;clz)e tr;lzlirslaebrizocieerci.erlod
error abnormal .
Step 2: Check for interference

Table 12-3 Performance anomalies and solutions

Anomalies

Alarm reason

Solutions

Motor no load

1. Wiring error
2. Improper setting of control loop

Use standard power cables, encoder cables, and control cables to ensure
that the cables are properly connected and are not loose or damaged.

large

4. Cumulative error of reciprocating
motion

5. Mechanical system factors

operation ATameters Initialize Control parameters - The storage control parameters restart
abnormal sound or I; Improper installation of motor oil before trying to run.
vibration - “mprop . Hand twist the motor bearing to check whether the motor is abnormal
seal or motor failure . .
and try to reinstall the motor oil seal.
Adjust drive control ring parameters
Use shielded twisted pair cables for pulse cables. If the cables are long,
1. Improper control loop parameters | . . . .
) increase the diameter of the control cables appropriately. The pulse line
2. The pulse data in front of the gear | . . LN
. . . is as far away from the power cord as possible, and the driver is well
is inconsistent with the number of
ulses delivered by the controller grounded to the motor.
Incorrect 13) The clectronic sear rafio is sef too Resume factory gear ratio operation.
positioning : & The machine is returned to the original where the process permits, and

the origin is searched before the accumulated error exceeds the
allowable.

Check whether the coupling equipment is firmly installed, the pulley or
gear is well fastened, the load inertia is too large, and try to reduce the
load or replace a more powerful motor.
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13.1 RS485 communication

13.1.1 RS485 cable connection

iSMD RS485 port supports the 232 protocol and Modbus protocol, which can be used to modify the internal

parameters of the servo and monitor the servo state. The default baud rate of iISMD is 38400 and Modbus is used by

default.

e

Note

1. The device station ID and baud rate take effect only after the drive is restarted.

2. When the communication is unstable when connecting the host computer with the baud rate, reduce
the communication baud rate and reconnect the software for debugging.

3. The driver has added the function of switching the 232 protocol through modbus, the internal address
is 6510 0C, and the corresponding modbus address is mapped to 0X86C0, when the 485 interface uses
the Modbus protocol, it can be immediately switched to the 232 protocol by sending the command (Take
ID =1 as an example): 01 06 86 CO 00 01 61 7E can be switched to the host computer immediately, or
you can send 01 06 86 CO 00 03 EO BF (232 protocol, effective after saving and restarting) 01 06 29 10
00 01 41 93 (store control parameters), and then restart the machine to connect with the host computer.
4. If FD1XS fail to connect to the host computer using the RS485 communication protocol, it may be
caused by MODBUS being selected as the communication protocol. You can send MODBUS
instructions according to the third point above to replace the MODBUS protocol with 232 protocol and

then reconnect to the host computer.

13.1.2 RS485 communication parameters list

Objext index Name Meaning Default

100B0008 Device station number Driver station number 1

2FE20010 RS485 baud rate 40— 19200 270
270———38400
90———115200

Set the baud rate of the RS485 port (Modbus
address: 0X2600)

Set value  Baud rate

1080———9600

Note: Need to save and restart.

bit0:0: Using MODBUS protocol 1: using
RS232 communication protocol

65100C08 Connnunicati(l){nS“rgostocol selection bit1:0: Changes to bit0 take effect immediately. 0
P 1: Changes to bit0 take effect after the storage
restarts
65100E10 RS485 mode Data bit =8, stop bit =1, no parity check Fixed value
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RS232 level communication control (Modbus
address: 0X86B0)

0:1 to 1 communication

1: Cascade communication

65100B08 RS232 class communication

13.1.3 MODBUS RTU protocol

iSMD support the MODBUS RTU communication protocol, and their internal objects are discontinuous 16-bit

data registers (mapped to 4X when read and written by the upper computer). The format of the message is as

follows:
Target station Function code Data CRC check code
1 Byte 1 Byte N Byte 2 Byte
Modbus common function codes introduction
Function code 0x03: Read data register
Request format:
. . Modbus address Read byte
Target station Function code g s o e e CRC
1 Byte 03 1 Byte 1 Byte 1 Byte 1 Byte 2 Byte
Correct response:
. . Register data
Target station Function code Return byte High Byte Lowhys || = CRC
1 Byte 03 1 Byte 1 Byte 1Byte | ... 2 Byte

-

Note

If a response error such as the address does not exist, the returned function code is 0x81

Example: Send packet 01 03 32 00 00 02 CA B3
Message meaning:
01——ID number
03 Function code, Read data register
32 00——The modbus address of the servo writable object "Statusword" 60410010;
00 02——The number of word data to be read ;

CA B3——Check code

Function code 0x06: Write single data register

Request format:

. . Modbus address Revise content
Target station Function code - - CRC
High Byte Low byte High Byte Low byte
1 Byte 06 1 Byte 1 Byte 1 Byte 1 Byte 2 Byte

Response format: If the setting is successful, the original text will be returned.

-

Note

If the written data is out of range, the address does not exist, and the response to read-only data operations is

wrong, the returned function code is 0x86.
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Function code 0x10: Write multi-holding register

Request format:

. Data length (word) Number of Low level data High level data
Target | Function Modbus b £ dat CRC
es of data : :
station code address High Byte | Low byte yt N High Low High Low
written (byte Byte byte Byte byte
1 Byte 10 2Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte | 2Byte
Correct response:
Data length (word)
Target station Function code Modbus address ; £ CRC
High Byte Low byte
1 Byte 10 2Byte 1Byte 1Byte 2Byte

-

Example:

Note

If the written data is out of range, the address does not exist, or the response to read-only data operations is

incorrect, the returned function code is 0x90.

Send packet 01 10 6F 00 00 02 04 F5 C3 00 28 D9 B3

Message meaning:
01——ID number
10——Function code, write multiple WORD
6F 00——The modbus address of the servo writable object "target speed" 60FF0020, the data length is 2 WORD;

00 02

write 2 WORD

04——Data length is 4 Byte (2 WORD);

F5 C3 00 28———Write data in hexadecimal 0028F5C3, decimal 2684355, converted to 150 RPM;
D9 B3——Check code

The following is an example of sending packets in different modes. The station number is 1.

Table 13-1 Message format

Object index | Modbus address Name Note Message (ID=1)
60600008 3500 Operate mode Operate mode is 3 01 06 350000 03 C6 07
60FF0020 6F00 Target speed Speed 150RPM 01 10 6F 00 00 02 04 F5 C3 00 28 D9 B3
60400010 3100 Control word Enable to write F 01 063100 00 OF C7 32
60410010 3200 Statu word Read drive status 010332000002 CAB3
Homing control mode (control word first F then 1F)
Object index | Modbus address Name Value Message (ID=1)
60400010 3100 Control word F 01 063100 00 OF C7 32
60600008 3500 Operate mode 6 01 06 3500 00 06 06 04
60980008 4D00 Homing mode 33 01 064D 0000 21 SE BE
60990120 5010 Hogil;iltz;‘;iig‘m 200RPM 011050 10 00 02 04 9D 03 00 36 51 1A
60990220 5020 Homing signal speed 150RPM 01 1050200002 04 F5 C3 0028 CE 5A
60400010 3100 Control word 1F 01 06310000 1F C6 FE

01 03 32 00 00 02 CA B3 Read the status word. C037 indicates that the origin is found (bit15 set to 1)

Position control mode (control word absolute positioning first 2F then 3F relative positioning first 4F then SF, 103F update

immediately)
Object index | Modbus address Name Value Message (ID=1)
60400010 3100 Control word F 0106310000 OF C732
60600008 3500 Operate mode 1 01 063500000147 C6
607A0020 4000 Target position 50000inc 0110400000 02 04 C3 5000 00 FE 39
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60810020 4A00 Trapezoid speed 30RPM 01 104A 0000 02 04 3127 00 08 03 FD
60830020 4B00 Trapezoidal 610.352rps/s Use default value
acceleration
60840020 4C00 Trapezoidal 610.352rps/s Use default value
deceleration
Control word 2F 01 06310000 2F C6 EA
Variable name 3F(Absolute positioning) | 01 06 31 00 00 3F C7 26
60400010 3100
Control word 4F 01 06 31 00 00 4F C6 C2
Operate mode SF(Relative positioning) | 01 06 31 00 00 5F C7 OE

01 03 32 00 00 02 CA B3 Reads the status word. D437 indicates the location recah(bit10 set to 1)

Speed control mode

Object index | Modbus address Name Value Message (ID=1)
60600008 3500 Operate mode 3 01 06 3500 0003 C6 07
60FF0020 6F00 Target position 30RPM 01 10 6F 00 00 02 04 3127 00 08 AS 6C
60400010 3100 Control word F 01 063100 00 OF C7 32
60830020 4B00 Trapezoidal 100rps/s Use default value
acceleration
60840020 4C00 Trapezoidal 100rps/s Use default value
deceleration

9 Note

In communication mode, data is transmitted in hexadecimal format.

Table 13-2 Unit conversion relation

Name Engineering unit | Internal unit Conversion relation
Speed rpm DEC DEC=[(RPM*512*Encoder resolution )/1875]
Acceleration 1/s2 DEC DEC=[(R/S2*65536*Encoder resolution)/4000000]
Current A DEC 1 Arms=[2048/(Ipeak/1.414)]DEC
Note: The encoder resolution is 65536, and the driver Ipeak is shown in section 1.2

13.1.4 RS232 communication protocol

RS232 transport protocol
iSMD RS-232C communication strictly follow the master/slave station protocol, the host computer can send any
data to the driver. The drive is set to an address that calculates this data and replies with a return value.

The transport protocol used by RS232 uses a fixed ten-byte packet format:

Byte 0 Bytel | Byte2 | Byte3 | Byted | Byte5S | Bye6 | Byte7 | Bytes8 Byte 9
Driver ID Data CHKS
Host send :
Byte 0 Byel | Byte2 | Byie3 | Bye4 | ByeS | Byie6 | Byte7 | Byes Byte 9
Driver ID Host send data CHKS

Servo send/host receive:
Byte 0 Bytel | Byte2 | Byte3 | Byted | Byte5S | Byte6 | Byte7 | Byte8 Byte 9
Driver ID Host received data CHKS
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Key points:

The calculation process of the check code CHKS takes 01 40 FO 2F 09 00 00 00 00 97 (this command is to read the
target speed of the slave station 2FF00910) as an example,the last 0x97 is the check code, which is calculated by
LRC check (vertical redundancy check).

Here recommend a check code online computing website: http:/www.ip33.com/Irc.html

LRC Check (Longitudinal Redundancy Check) Online Calculation

®Hex OAscii

Data to be verified

01 40 FO 2F 09 00 00 00 00 |

The input data is hexadecimal, for example: 31 32 33 34

Generated check code 9 Bytes

Check calculation result (Hex) :
Check calculation result(Dec) :
Check calculation result (Oct) :

Check calculation result (Bin) :

] ]
/

97

151

227

1001 0111

9 Note

® There is a separate CHKS for every ten bytes

®  Ifthe host sends the server drive an address that does not exist on the network, the server drive
will not respond.

® When the host sends a correct data, the slave station will look for the corresponding address of
the slave station data and check the parity value, if the parity value does not match, the slave
station will not respond.

RS232 data protocol

The data protocol is different from the transmission protocol, and its content refers to the 8 data bytes of the
above 10 bytes above. iSMD internal data definition is compliant with Canopen international standards. Numerical
and functions are expressed through indexes and sub -indexes.

A: Downloading (From master to slave)
Download means that the master sends a command to write a value to the slave object. If downloaded to a
non-existent object, the master will generate an error.

Master station sends data format
Byte 0 Byte 1 |

Function code Index

Byte 2 Byte 3 Byte4 | Byte5 | Byte6 |

Subindex Data

Byte 7

Function code : Specifies the direction and size of the data transfer
23(0x16): Send 4 bytes of data (bytes 4... 7 Contains 32 bits)

2B(0x16): Send 2 bytes of data (bytes 4... 5 Contains 16 bits)
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2F(0x16): Send 1 byte of data (bytes 4 contains 8 bits)

Index: The address of the sending object, 16 bits

Subindex: Subaddress of the sending object, 8 bits

Data : The data to be sent (the order of the four bytes in the data is high byte after, low byte before)

For example:

Write 600rpm to the "target speed" of the slave station, the internal unit of 2FF0.09 is rpm, 600 is decimal, and the hexadecimal
representation is 258. Since the length of the object to be written is 4 bytes, but the result is only two bytes, it should be filled with 0 at
the high level, so the final result =00 00 02 58, the byte order sent is 58 02 00 00

Slave response data format

Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Bye6 | Byte?

Function code Index Subindex Reserve

Function code : Specifies the direction and size of the data transfer

60(0x16): Data sent successfully

80(0x16): Error, by byte 4... 7 generation

Index: The address of the sending object, 16 bits,Same as the main station

Subindex: Subaddress of the sending object, 8 bits,Same as the main station

Reserve: Reserved

B: Upload (From slave to master)

Upload means that the master sends a command to read the address of the slave object. Uploading an address that
does not exist will result in an error for the master.

Master station sends data format

Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Bye6 | Byte?

Function code Index Subindex Reserve

Function code: Define the direction of the data transfer
40(0x16) : Read data

Index: The address of the sending object, 16 bits
Subindex: Subaddress of the sending object, 8 bits
Reserve: Byte 4... 7 no use

Slave receive data

Byte 0 Bytel | Byte2 Byte 3 Byte4 | ByteS5 | Byte6 | Byte7

Function code Index Subindex Data

Function code: Display slave response

43(0x16): Bytes 4... 7 contains 32 bits

4B(0x16): Bytes 4... 5 contains16 bits

4F(0x16): Bytes 4contains § bits

80(0x16): Error, by byte 4... 7 generation

Index: The address of the sending object, 16 bits,Same as the main station

Subindex: Subaddress of the sending object, 8 bits,Same as the main station
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Data: Data returned from the slave station
If there is no error in the data, byte 4... 7 saves the value of the slave object, low byte in front, high byte in back.

If there is an error in the data, the four bytes of data are not equal to the value of the slave object.

For example:

The master sends an "upload" command to the slave:

01 40 FO 2F 09 00 00 00 00 97 (This command is to read the target speed of the slave station 2FF00910)

Slave station response:

01 4B F0 2F 09 58 02 00 00 32

Description:

01: The slave station number is 1

4B: 2 bytes are received, saved by byte4 and byte5 in the 10 bytes of the response

FO 2F: The object index address is 2FF0

09: The address of the object subindex is 09

5802 00 00: The value is 00 00 02 58(hex)= 600 rpm

Table 13-3 Setting homing mode, position mode, and speed mode through RS232 communication

Homing mode

Send 01 40 41 60 00 00 00 00 00 1E read status word, Drive response 01 4B 41 60 00 31 CO
FF FF 24, bitl5=1 indicates homing found

Object index Name Value Message(ID=1) Note
Send—01 2B 40 60 00 OF 00 00 00 25
60400010 | Control word F Receive<01 60 40 60 00 OF 00 00 00 FO
Operating Send—01 2F 60 60 00 06 00 00 00 0A
60600008 mode 6 Receive«01 60 60 60 00 06 00 00 00 D9
60980008 | Homing mode 33 Send—01 2F 98 60 00 21 00 00 00 B7
Receive«01 60 98 60 00 21 00 00 00 86 Home tumning signal speed and
Home turning Send—01 23 99 60 01 03 9D 36 00 0C Homine  sienal . velocity  are
60990120 signal speed 200RPM Receive«01 60 99 60 01 03 9D 36 00 CF expressged ing decimal D}I:ZC by
Homing default
: Send—01 23 99 60 02 82 4E 1B 00 F6 efau
60990220 Vself‘f:;?tly 100RPM | p ¢ ceive01 60 99 60 02 82 4E 1B 00 B9 DEC=[(RPM*512*[641003])/1875]
Send—01 2B 40 60 00 1F 00 00 00 15
60400010 | Controlword 1F Receive«01 60 40 60 00 1F 00 00 00 EO

Position mode

Object index Name Value Message(ID=1) Note
oF Send—01 2B 40 60 00 2F 00 00 00 05
Receive«—01 60 40 60 00 2F 00 00 00 DO
60400010 Control word
AF Send—01 2B 40 60 00 4F 00 00 00 E5
Receive«—01 60 40 60 00 4F 00 00 00 BO . .
- The trapezoidal speed is expressed
60600008 Operating 1 Send.—>01 2F 60 60 00 01 00 00 00 OF in decimal DEC by default
mode Receive<—01 60 60 60 00 01 00 00 00 DE DEC=[(RPM*512*[641003])/1875]
Target . Send—01 23 7A 60 00 50 C3 00 00 EF
60740020 position S0000ine | p o ceive01 60 7A 60 00 50 C3 00 00 B2
Trapezoidal Send—01 23 81 60 00 03 9D 36 00 25
60810020 speed 200RPM Receive«01 60 81 60 00 03 9D 36 00 E8
Trapezoidal Send—01 23 83 60 00 6E A3 01 00 E7 Trapezoidal ~ acceleration  and
60830020 acceleration 100rps/s Receive<01 60 83 60 00 6E A3 01 00 AA trapezoidal deceleration are
Trapezoidal Send—01 23 84 60 00 6E A3 01 00 E6 expressed in decimal DEC by
60840020 | jeceleration | '%O™S'S | Receivec 01 60 84 60 00 6E A3 01 00 A9 default.
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3F Send—01 2B 40 60 00 3F 00 00 00 F5
Receive«<—01 60 40 60 00 3F 00 00 00 CO
60400010 Controlword
SE Send—01 2B 40 60 00 5F 00 00 00 D5
Receive<—01 60 40 60 00 5F 00 00 00 A0

Send 01 40 41 60 00 00 00 00 00 1E read the status word,Drive response 01 4B 41 60 00 37
C4 FF FF 1A,bit10 representsTarget reached

DEC=[(RPS/S*65536*[641003])/
4000000]

2F—3F: absolute location
4F—5F: relative location

Speed mode
Object index Name Value Message(ID=1) Note
Operation Send—01 2F 60 60 00 03 00 00 00 0D
60600008 mode 3 Receive«—01 60 60 60 00 03 00 00 00 DC
Send—01 23 FF 60 00 7E B1 E4 FF 6B . .
60FF0020 Target speed | -100RPM Receive«01 60 FF 60 00 7E B1 E4 FF 2F The target speed is expressed in
decimal DEC by default
60400010 Control oF Send.—>01 2B 40 60 00 2F 00 00 00 05 DEC=[(RPM*512*[641003])/1875]
word Receive«01 60 40 60 00 2F 00 00 00 DO Trapezoidal acceleration and
trapezoidal deceleration are
Trapezoidal Send—01 23 83 60 00 6E A3 01 00 E7 expressed in decimal DEC by
60830020 | reration | PSS | Receivec01 60 83 60 00 6EA3 01 00AA | default:
DEC=[(RPS/S*65536*[641003])/
Trapezoidal Send—01 23 84 60 00 6E A3 01 00 E6 4000000]
60840020 1 eteration | 1 UOPYS | Receive01 60 84 60 00 6E A3 01 00 A9

case is 65536

Note: The message is expressed in hexadecimal, and the motor resolution used in this

13.1.5 Troubleshooting measures for communication faults

When the driver cannot communicate with the host computer, please check the driver communication

parameters and wiring; When the drive is prone to disconnection, read-only no write or only write no read and other

problems, you can check through the following aspects:

Serial

Check item
number

Description

1 Terminal resistance

When the 485 communication rate is high and the communication distance is long, the signal
will be reflected at the end of the transmission line, so it is necessary to parallel a 120Q

terminal resistor at the beginning and end of the communication network. Since the FD servo
drive has its own terminal resistance, it is only necessary to dial the dip switch of the first and

last drive to the ON position.

2 Cable specification

The recommended wire diameter of 485 signal cable is 24AWG, and the shielded twisted pair
cable should be used, and the shielding layer of the cable should be grounded together and the
grounding resistance should not be greater than 1Q. The use of twisted pair cables can
effectively eliminate adversarial interference, and the cable with a good shielding layer can

effectively reduce the impact of external interference sources.

3 Reasonable wiring

The distance between communication cables and strong-current cables should be at least 20cm.
If the cables can be folded into metal pipes, the anti-interference capability is better. During the
wiring process, the signal line and the power line intersect vertically, and parallel laying should

be avoided as far as possible.

4 Good grounding

The motor power line must be a cable with a shielded network, the motor PE must be connected

to the driver ground terminal, and the driver shell must be well grounded.

5 Power interference

Power interference. The instability of the power supply of the grid will also directly affect the
normal use of the servo, and the external circuit of the driver can be connected by referring to
Chapter 7.
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13.2 CANopen communication

CANopen is the most famous and successful of the open fieldbus standards, which has been widely recognized
and widely used in Europe and the United States. In 1992, the Association of Automation CAN Users and
Manufacturers (CiA) was established in Germany and began to develop CANopen, an application layer protocol for
automation CAN. Since then, the members of the Association have developed a series of CANopen products, which
are widely used in machinery manufacturing, pharmaceuticals, food processing and other fields.

iSMD is standard CAN slave devices that strictly follow the CANOpen 2.0A/B protocol and can communicate
with any host computer that supports the protocol. iSMD use a strictly defined list of objects, which we call the
Object Dictionary. This object dictionary is designed based on the CANopen international standard, and all objects
have clear functional definitions. The Objects mentioned here are similar to the memory address we often say, some
objects such as speed and position can be modified by the external controller, and some objects can only be modified
by the drive itself, such as status and error messages. These objects are hexadecimal numbers. For example, the

CANopen address in working mode is 0x60400010, as shown in the following table.

Table 13-4 The example object dictionaries lists

Complete CANopen address composition
Property Meaning
Index Subindex Bits(Data length)
0x6040 00 0x10 RW Device status control word
0x6060 00 0x08 RW Operate mode
0x607A 00 0x20 W Target position
0x6041 00 0x10 RO/M Device status word

The properties of an object are as follows:
1. RW(Read and write) : Objects can be read or written;
2. RO(read-only) : The object can only be read,;
3. WO (Write only) : Write only;
4. M (Mappable) : Objects can be mapped, similar to indirect addressing;

5. S (Storable) : Objects can be stored in the Flash-ROM area and are not lost when powered off.

13.2.1 Hardware description

iSMD CANopen port hardware definition is as follows:

Table 13-5 Pin name and function description table

Pin Signal identification Signal name

1&2 CAN_H CAN _H bus (high dominant )
3&4 CAN L CAN_Lbus (low dominant)
5&6 GNDC CAN isolated ground

CAN communication protocol mainly describes the mode of information transmission between devices. The
definition of CAN layer is consistent with the open system interconnection model (OSI). Each layer communicates
with the same layer on another device. The actual communication occurs in the two adjacent layers of each device,

and the devices are only interconnected through the physical medium of the physical layer of the model. The
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specification of CAN defines the bottom two layers of the model, the data link layer and the physical layer. CAN bus
physical layer is not strictly stipulated, can use a variety of physical media such as twisted pair optical fiber, etc., the
most commonly used is twisted pair signal, the use of differential voltage transmission (commonly used bus
transceiver), two signal lines are called CAN_H and CAN_L, static time is about 2.5V, at this time the state is
expressed as logic 1, can also be called hidden bit, CAN_H is higher than CAN_L to represent logical 0, which is
called display, and the usual voltage value at this time is CAN_H=3.5V and CAN_L~=1.5V, and display is preferred

in competition.

Voltage

35V

U_diff = OV ) !
25V|——H L
15V \_v—/

U_diff= 0v

i u_diff=2v

U_CAN_L |
R_ecessive; Dominant Recessive Time
Bit(1) 1+ Bit(@ ' Bit(1)

Figure 13-1 CAN Signal Identification

Note:

1.All CAN L and CAN_H pins of the slave station can be directly connected and connected by series connection.

2.Connect the master terminal and the last slave terminal to a terminal resistor of 120 Q.

3.Use shielded twisted pair cables for communication cables and ground them properly. (The ground cable can be
disconnected for short-distance communication, but it is recommended to ground for long-distance, high-baud
communication.)

4.The following table lists the theoretical maximum communication distances of different baud rates.

Table 13-6 The longest distance table that can theoretically communicate with each baud rate

Communication speed (bit/s) Communication distance (M)

M 25

800K 50

500K 100

250K 250

125K 500

50K 600

25K 800

10K 1000

13.2.2 Software description

13.2.2.1 EDS description

EDS (electronic data form) file is the identification file or similar code of the slave station connected to the PLC,
through which to identify the type of slave station (which is similar in 401, 402, 403, or which device belongs to

402). This file contains all the information of the slave station, such as manufacturer, serial number, software version,
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supported baud rate type, OD that can be mapped and the attributes of each OD and so on, similar to the GSD file of
Profibus. Therefore, before hardware configuration, we first need to import the EDS file from the station to the upper

configuration software.

13.2.2.2 SDO description

SDO is mainly used to transmit low-priority objects between devices. Typically, it is used to configure and
manage slave devices, such as modifying PID parameters and PDO configuration parameters of current ring, speed
ring, position ring, etc. This kind of data transmission is the same as MODBUS, that is, after the master station sends
out, the slave station needs to return data response. This communication mode is only suitable for parameter setting,
and is not suitable for data transmission with high real-time requirements.

The communication mode of SDO is divided into upload and download, and the host computer can read and
write the OD inside the servo according to the special SDO read and write instructions. In the CANopen protocol,
the content of the Object dictionary can be modified through the Service Data Object (SDO). The following
describes the structure of the SDO command and the guidelines to follow.

The basic structure of SDO is as follows: Client—Server/Server—Client

ByteO Bytel-2 Byte3 Byte4-7

SDO Command specifier Object Index Object subindex Maximum 4 bytes of data

SDO command word contains the following information:

®  Download/upload

®  Request/response

®  Segmented/expedited transfer

®  CAN the frame data byte length, which is used to alternately clear and set the toggle bit for each subsequent segment
There are five request/reply protocols implemented in SDO:

®  [Initiate domain Download

®  Download Domain Segment

[ ) Initiate Domain Upload;

®  Upload Domain Segment

®  Abort Domain Transfer

Among them, Download refers to write operation of the object dictionary, Upload refers to read operation of the
object dictionary; Use the Initiate Domain Upload protocol when reading parameters; When setting parameters, use
the Initiate Domain Download protocol; The syntax of the protocol's SDO command word (the first byte of an SDO

CAN message) is described in Table 8-4 and Table 8-5, where "-" indicates that it is irrelevant and should be 0.

Table 13-7 Start domain download

Bit 7 6 5 4 e 1 0
Client— 0 0 1 - n e ]
«—Server 0 0 1 - - | - - -

200



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

Table 13-8 Start domain upload

Bit 7 6 5 4 3 2 1 0
Client— 0 0 1 - - - - -
«—Server 1 - n e s

Description:

n Indicates the number of bytes of meaningless data in the packet data [from (8-n) bytes to the seventh byte

of meaningless data] (n is valid when e=1 and s=1, otherwise n is 0);

e Normal transmission when e=0, accelerated transmission when e=1;

s——Indicates whether the data length is specified. 0 indicates that the data length is not specified, and 1
indicates that the data length is specified.

e=0, s=0 Retained by the CiA;

e=0, s=1——The data byte is the byte counter, byte4 is the low data part (LSB), byte7 is the high data part
(MSB);

e=1 ata bytes are the data to be downloaded.

SDO message format description

The transmission of SDO is an object data transmission of no more than 4 bytes, and the message consists of a
COB-ID and a data segment. The following table shows that the COB-ids of the sending SDO(RSD) and the
receiving SDO do not agree.

Data segments are arranged in the "low position in front, high position in back" mode. All SDO message data

segments must be eight bytes. The format of the SDO transmission message is shown in the following table.

Table 13-9 SDO transmit message format table

COB-ID DLC P
) 0 1 2 3 NERERE
Master ==2» 0x600+Node ID 8 Send command word Object Index | Object subindex 00
Recei d Maxi 4b f
&—Slave | 0x580+Node ID | 8 ecelvjvz;’;lman Object Index | Object subindex ax‘m“g;ta ytes o

The command code specifies the transmission type and data length of the SDO, the index and subindex are the
objects to be transmitted, and the data is the numerical value of the object.
SDO read message
Depending on the length of the received data, the received SDO command word changes, and the message format is
as follows:

Table 13-10 SDO reads message description

COB-ID DLC Data
i 0 1 2 3 4 5 6 7
Master === 0x600+Node ID 8 40 Object index Object subindex - - - -
€—Slave | Normal | 0x580+Node ID 8 4F Objectindex | Object subindex | Data . . .
Normal 0x580+Node ID 8 4B Object index Object subindex Data - -
Normal 0x580+Node ID 8 43 Object index Object subindex Data
Error 0x580+Node ID 8 80 Object index Object subindex Error code

The command word sent by the SDO message is 0x40 when the parameter is read. The command word received will

be different depending on the length of the message data returned by the driver.
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9 Note

nn

indicates that data exists but is not considered. You are advised to write 0 when writing data.

SDO write message

Using SDO to modify parameters for objects no larger than 4 bytes, the transmission message varies according
to the read and write mode and the inconsistency of the content data length. SDO write messages as shown in the
following table:

Table 13-11 SDO write message description

COB-ID DLC Data
i 0 1 2 3 4 5 6 7
0x600+Node ID 8 2F Object index Object subindex | Data - - -
Master w—=p- 0x600+Node ID 8 2B Object index Object subindex Data - -
0x600+Node ID 8 23 Object index Object subindex Data
€— Slave | Normal | 0x580+Node ID 8 60 Object index | Objectsubindex | - | - | - | -
Error 0x580+Node ID 8 80 Object index Object subindex Error code

When writing parameters, the command word is related to the data length of the object when the SDO message
is sent. If the data to be sent is 1 byte, the command word is Ox2F. If the data to be sent is 2 bytes, the command
word is 0x2B. If the data to be sent is 4 bytes, the command word is 0x23. The SDO message is successfully sent,
and the received command word is 0x60. The SDO message failed to be sent with the received command word 0x80.
Example:

The slave station number is 1, the SDO is used to write the object to the target position 607A.00, and the write
value is 100000, that is, 0x186A0. The master station sends a message as shown in the following table. (All in

hexadecimal)

Master send SDO message

Data
COB-ID PLC 0 1 2 3 4 5 6 | 7
0x601 8 23 TA 60 00 A0 86 01 | 00
Write normal drive receives SDO message
Data
COB-ID DLC 0 1 2 3 4 5 6 | 7
0x581 8 60 7A 60 00 A0 86 01 | 00
If the write is abnormal, the error command word 0x80 is returned
Data
COB-ID DLC 0 1 2 3 4 5 6 | 7
0x581 8 80 7A 60 00 01 00 01 | 06
Table 13-12 SDO message error code
Error code Code function description
0x05040001 Invalid command, unknown or illegal Client/Server command word
0x06010001 Attempts to read only write object parameters
0x06010002 An attempt was made to write read-only object parameters
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0x06020000 Invalid index. The object does not exist in the object dictionary

0x06040041 Cannot be mapped, object parameters do not support mapping to PDO
0x06060000 The drive is in an error state, causing the object parameter access failure
0x06070010 The data type and length of the service parameter do not match

0x06070012 The data type does not match, and the length of the service parameter is too large
0x06070013 The data type does not match, and the length of the service parameter is too short
0x06090011 Invalid subindex

0x06090030 Invalid data, out of range of object parameters

0x06090031 The value of the written data is too large

0x06090032 Write data value is too small

0x08000022 Data cannot be transferred or saved to the application due to the current device state

Table 13-13 Set the origin mode via SDO messages

Parameter address Name Value message(ID=1)
BT
o [smeeranenun
i | womgmc | » | qme @i uatnion
ooy | V| ey | b OLR0000 0100000
60990220 Homing signal speed 100RPM ii‘;‘i;ﬁlsﬁf 2(9) gg 23 35 ‘8‘5 ig 1012 00
Pl garnn
Send 601 40 41 60 00 00 00 00 00 Read the status word and the drive replies 581 4B 41 60 00 31 CO FF FF, bit15=1 for origin found

Table 13-14 Setting the position mode via SDO message

Parameter address Name Value message(ID=1)
oF Send—601 2B 40 60 00 2F 00 00 00
Receive«581 60 40 60 00 2F 00 00 00
60400010 Control word Send—601 2B 40 60 00 4F 00 00 00
4F Receive«—581 60 40 60 00 4F 00 00 00
Send—601 2F 60 60 00 01 00 00 00
60600008 Operate mode ! Receive—581 60 60 60 00 01 00 00 00
Target position . Send—601 23 7A 60 00 50 C3 00 00
60740020 S0000ine 1 g oceivec581 60 7A 60 00 50 C3 00 00
. Send—601 23 81 60 00 03 9D 36 00
60810020 Trapezoidal speed 200RPM Receive<581 60 81 60 00 03 9D 36 00
. . Send—601 23 83 60 00 6E A3 01 00
60830020 Trapezoidal acceleration 100rps/s Receive581 60 83 60 00 6E A3 01 00
. . Send—601 23 84 60 00 6E A3 01 00
60840020 Trapezoidal deceleration 100rps/s Receive581 60 84 60 00 6E A3 01 00
3F Send—601 2B 40 60 00 3F 00 00 00
Recei 1604 F
60400010 Control word eceive«—581 60 40 60 00 3F 00 00 00
5P Send—601 2B 40 60 00 5F 00 00 00
Receive«581 60 40 60 00 5F 00 00 00

target location reach

Send 601 40 41 60 00 00 00 00 00 Read the status word and the drive replies 581 4B 41 60 00 37 C4 FF FF,bit10 representing the
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Table 13-15 Speed mode is set through SDO message

Parameter address Name Value message(ID=1)
60600008 Operste mode 3| Receivecis81 6606000030000 00
rroms | e | omew | Snt SN
60400010 Control word 2| Reccivoc 41 6040 60100 2F 000000
60830020 Trapezoidal acceleration 100rps/s }Szeerég;eéglséf 23 gg 28 (6)(1;:853231, 8? 00
60840020 Trapezoidal deceleration 100rps/s IS{ZI;(el;:ﬁlsg 23 gg 28 (6)(};: 1?13312; 8? 00

Note: The message is expressed in hexadecimal, and the motor resolution used in this case is 65536

13.2.3 PDO description

PDO can transmit 8 bytes of data at a time, with no other protocol presetting (meaning that the data content is
predefined), and is mainly used to transmit data requiring high frequency exchange.

The transmission mode of PDO breaks the existing data question-and-answer transmission concept and adopts

a new data exchange mode. The two sides of the device define the data receiving and sending area in each device

before transmission, and directly send the relevant data to the data receiving area of the other side during data

exchange, which reduces the question-and-answer inquiry time and greatly improves the efficiency of bus

communication. As a result, high bus utilization is achieved.

13.2.3.1 PDO COB-ID description

COB-ID is a unique method of CANopen Communication protocol. Its full name is Communication Object
Identifier-Communication object-ID. These COB-ids define the corresponding transport levels for PDO. The
controller and the servo can define the same transmission level and the transmission content in their respective
software configurations, so that after the controller and the servo use the same transmission level and transmission
content, the data transmission is transparent, that is, both sides know the data content to be transmitted. It is not
necessary to reply whether the data is transmitted successfully when the data is transmitted.

The default ID allocation table is based on the 11-bit CAN-ID defined by CANopen 2.0A (CANopen 2.0B
protocol COB-ID is 29 bits), which contains a 4-bit function code part and a 7-bit Node-ID part, as shown in the
following figure .

100 1D 8 716 5 4 3 2 1 0

- o -
- L

Function Code Node—1ID

Figure 13-2 Default ID description diagram

9 Note

Node-ID —— The station number of the servo. The Node-ID ranges from 1 to 127.

Function Code Function codes for data transmission, which define the transmission levels of various
PDO, SDO, and management packets. The smaller the function codes, the higher the priority.
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Table 13-16 CANopen predefined master/slave connection set CAN identifier assignment table

Object COB-ID

NMT Module Control 000H

SYNC 080H

TIME SSTAMP 100H

Object COB-ID
Emergency 081H-OFFH
PDO1 (Send) 181H-1FFH
PDO1 (Receive) 201H-27FH
PDO2 (Send) 281H-2FFH
PDO2 (Receive) 301H-37FH
PDO3 (Send) 381H-3FFH
PDO3 (Receive) 401H-47FH
PDO4 (Send) 481H-4FFH
PDO4 (Receive) 501H-57FH
SDO (Send/server) 581H-5FFH
SDO (Receive/customer) 601H-67FH
NMT Error Control 701H-77FH

9 Note

1. The smaller the COB-ID, the higher the priority.
2.The function code before the COB-ID of each level is in a fixed format.
3.The COB-ID 00H, 80H, 100H, 701H-77FH, and 081H-OFFH are all system management formats.

13.2.3.2 COB-ID
® Send PDO relative to the servo refers to the data sent by the servo, which is received by the PLC. The function
code (COB-ID) for sending the PDO is:
1.0x180+Servo station NO.
2.0x280+ Servo station NO.
3.0x380+ Servo station NO.
4.0x480+ Servo station NO.
® Receiving PDO relative to the servo refers to the data received by the servo, which is sent by the PLC, and the
function code (COB-ID) for sending PDO is:
1.0x200+ Servo station NO.
2.0x300+ Servo station NO.
3.0x400+ Servo station NO.

4.0x500+ Servo station NO.
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9 Note

Since the iSMD are designed according to the standard CANopen 2.0A protocol, but also support
CANopen 2.0B protocol, which means that if the above eight Pdos are not enough, you can also define a
new PDO. For example, 0x43FH is used as the communication PDO of station 1, as long as the controller

and the servo are defined in accordance with this.

13.2.3.3 PDO transmission type

® SYNC - Transmission triggered by a synchronization message (transmission type: 0-240)

In this transmission mode, the controller must have the ability to send synchronous messages (periodic
messages with a frequency of up to 1KHZ), which the servo sends after receiving the synchronous message.

Aperiodic - pre-triggered transfer by a remote frame, or by an object-specific event specified in the device
subprotocol. In this mode, the data in the PDO is sent once every time the servo drive receives a synchronization
message.

Periodic - Delivery is triggered after every 1 to 240 SYNC messages. In this mode, the data in the PDO is sent
once every time the servo drive receives n synchronization packets.

When CANopen communication is configured in synchronous transmission mode, the driver uploads the

mapped data in TPDO only after receiving the synchronization message.

Table 13-17 TPDO configuration in synchronous mode

Name Meaning

. 2, the number of objects configured in this PDO, TPDO1 is configured with two objects: actual
TPDO1 M .
ApPIng group location and status word

Mapping 1-8 Configure the servo-CANOPEN control object

TPDOI station number 180+ Drive ID (TPDO2 station number should be set to: 280+ drive ID)

Synchronous transmission mode: The driver sends TPDO to the controller after receiving
TPDOI1 Transport type .
synchronization packets

TPDOI1 Disable time It must be set to 0

Note: The sum of the actual position and status word length of the assigned object in TPDO1 is 4+2=6 bytes

9 Note

® The sum of the actual position of the object and the length of the status word in TPDO1 is 4+2=6
bytes.

® The default RPDO transmission mode is 254. You do not need to set the transmission mode. The
transmission mode takes effect immediately after data is received.

® The default value of synchronizing packets is

COB-ID DLC
0x80 0

® Asynchronous (Transfer type: 254/255)

The slave station sends the packet after the change regardless of whether the master station asks for it. In

addition, you can define the interval between sending the same packet twice to prevent the packets with higher
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priorities from occupying the bus all the time (the lower the value of PDO, the higher the priority).
For iSMD, it supports all 256 transmission modes, and the user only needs to select the transmission mode of
the drive according to the transmission mode supported by the controller.

In asynchronous transfer mode, the mapped object data in PDO is transmitted as soon as it changes.

Table 13-18 TPDO configuration in asynchronous transport mode

Name Meaning

Indicates the number of objects configured in the PDO. TPDOL1 is configured with two objects: actual

TPDO1 Mappi .
apping group location and status word

Mapping 1-8 Configure the servo-CANOPEN control object

TPDOI station number | 180+ Drive ID (TPDO2 station number should be set to: 280+ drive ID)

TPDO1 Transport type | 254 or 255, asynchronous transmission modev

The unit is ms. This parameter prevents the network from being blocked by frequent packets sent by the

TPDOI1 Disable time L. .. . . .
server. In multi-axis asynchronous transmission mode, set this parameter based on site requirements

9 Note

® The sum of the actual position of the object and the length of the status word in TPDO1 is 4+2=6
bytes.

® The default RPDO transfer mode is 254. This parameter takes effect immediately after data is
received.

® A PDO can specify a forbidden time, that is, define the minimum interval between two
consecutive PDO transmissions, to avoid the problem that the data of high priority information
always occupies the bus because the amount of data is too large, and other low priority data
cannot compete with the bus. The forbidden time is defined by a 16-bit unsigned integer, in 1ms.

® Event time reporting function
In asynchronous transfer mode, in addition to the instantaneous, the event time can be set if the driver needs to

periodically upload data to the controller.

Table 13-19 Event time is used to schedule the upload in asynchronous mode

Name Meaning

Represents the number of objects configured in the PDO. TPDOL1 is configured with two objects:

TPDO1 Mappi .
appIng grotp actual location and status word

Mapping 1-8 Configure the servo-CANOPEN control object

TPDOI station number 180+ Drive ID (TPDO2 station number should be set to: 280+ drive ID)

TPDOI1 Transport type 254 or 255, asynchronous transmission mode
TPDOI1 Disable time When uploading using event time, this object is set to 0
TPDOI1 Event time Cycle time (in ms) for the driver to send PDO to the controller

Note: The sum of the actual position and status word length of the assigned object in TPDO1 is 4+2=6 bytes

13.2.3.4 Protection mode/monitoring type description
Monitoring type refers to the check method selected by the master station to check the slave station during
operation. Through these two ways, the slave station can be judged whether there is a fault, and the corresponding

treatment is made according to these faults!
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1. Master heartbeat message
The slave station periodically uploads the message to the master station at the "monitoring time". If the master
station does not receive the next heartbeat message from the slave station after the "heartbeat consumer time", the

master station determines that the communication is wrong and the master station generates an alarm!

Table 13-20 The format of the heartbeat packet was uploaded from the slave station

COB-ID Byte 0

0x700+Node ID State

Case message (slave ID=1) : 701 05

2. Slave heartbeat message

The master station periodically sends packets to the slave station according to the "monitor time". If the slave
station does not receive the next heartbeat packet from the master station after the "Heartbeat Producer time", the
slave station determines that the communication is wrong! When the communication interrupt mode (0x600700 set)
is 1, the driver will alarm and stop when the CAN communication fails.

Table 13-21 The format of heartbeat packets sent by the master station

COB-ID Byte 0

0x700+master ID Master station status

Case message (primary ID=127) : 77F 05

Table 13-22 Status value meaning

State value Meaning
0x00 boot-up
0x04 Stopped
0x05 Operational
0x7f Pre-operational

When a Heartbeat node starts, its Boot-up packet is the first Heartbeat packet.

9 Note

The generation time of heartbeat message and the heartbeat packets of the slave station are configured
by the master station when the power is turned on, and they are not saved by default when the power is
off.

3. Node protection

The master station periodically sends the remote request packet to the slave station in the monitoring time. The
slave station responds immediately after receiving the request packet. If the master station does not receive the
response packet from the slave station after the Monitoring time x Life Factor time expires, the master station
determines that the slave station is wrong. At the same time, the slave station can also monitor the remote request
status of the master station and start communication protection from the first remote frame received. If the remote
frame of the master station is not received beyond the time of "Node protection time * node protection factor", the
slave station will also judge the communication error. The communication interrupt mode (0x600700) needs to be set

to 1, and the drive will alarm and stop when CAN communication fails.
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Master request message format (0x700+node number)  (The message has no data)

Slave response message format (0x700+node number) +state

Table 13-23 Slave station reply message

COB-ID Byte 0

0x700+Node_ID Bit7: trigger bit Bit6-Bit0: status

Table 13-24 Slave station reply packet status value meaning

State value Meaning
0 Initializing
1 Disconnnected
2 Connecting
3 Preparing
4 Stopped
5 Operational
127 Pre-operational

Status-The data section includes a trigger bit (bit7), which must be alternately set to "0" or "1" in each node
protection response. The trigger bit is set to 0 for the first node protection request. Bits 0 and 6 (bit0 to 6) indicate the
node status. Table 13-24 describes the values.

The standard CAN slave station generally supports only one node protection mode, iSMD both support
protection mode. However, a node cannot support both node protection and heartbeat message at the same time.

Only one of them can be used for protection.
13.2.3.5 Startup process description
CANopen supports both extended boot-up and minimal boot-up procedures during network initialization. The

initialization process can be represented by a node state transition diagram, as shown in the following figure

Power-on

Initialising

(f)

6

Preﬂmarutmm
(a, by ¢, d)

1

/:);rational
(a, by ¢y dv @)

Figure 13-3 Node state transition diagram

Stopped
(a, b)

Note: The letters in parentheses in the figure indicate communication objects that can be used in different

states.

Including : a NMT d——Emergency b Node Guard

PDO C

SDO f

Switching between modes can be achieved through NMT management messages, only the NMT-Master node

(S

Boot-up

can send NMT Module Control messages, all slave devices must support the NMT Module Control service, and

209




Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

NMT Module control messages do not need to be answered. After the initialization is complete, the device
automatically enters the Pre_Operational state and sends Boot-up messages. NMT message format is as follows:

Nmt-master =NMT Slave(s)

Table 13-25 NMT manages the packet format

COB-ID ByteO Bytel

0x000 CS Node-ID

Node-ID=0 indicates that all NMT slave devices are addressed. CS is the command word. Table 13-26 lists the

values of CS.

Table 13-26 CS value table

Command word NMT service
0x01 Enable remote node
0x02 Close remote node
0x80 Enter the pre-operation state
0x81 Reset node
0x82 Reset communication

13.2.3.6 Emergency message description
When a fatal error occurs inside the device, the application device sends an emergency packet with the highest

priority to other devices. An emergency message consists of eight bytes.

Table 13-27 Emergency message format

COB-ID Byte 0-1 Byte2 Byte4-5 Byte6-7
Emergency message station number Emergency error code Error register error state error state
0x101400 0x603F00 0x100100 0x260100 0x260200

Table 13-28 Emergency error code 0x603F00

Alarm content Emergency Error Code S Ep— Emergency Error Code
(Hex) (Hex)
Communication encoder is not connected 0x7331 Current sensor fault 0x5210
Communication encoder multi-turn error 0x7320 Software watchdog reset 0x6010
Communication encoder check error 0x7330 Abnormal interrupt 0x6011
Driver temperature is too high 0x4210 MCU fault 0x7400
The driver bus voltage is too high 0x3210 Motor model configure error 0x6320
The driver bus voltage is too low 0x3220 Motor po;xsarsleine out of 0x6321
Driver power part sh_ort c.ircuit or motor short 0x2320 Pre-enable alarm 0x5443
circuit
Current sampling saturation 0x2321 Positive limit error 0x5442
Driver brake resistance is abnormal 0x7110 Negative limit error 0x5441
Actual following error exceeds allowable 0x8611 SPI fault 0x6012
Logic low voltage 0x5112 Bus communication error 0x8100
Motor or drive is overloaded 0x2350 Bus communication timeout 0x81FF
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Input pulse frequency is too high 0x8A80 Full closed loop check error 0x8A81

Excessive motor temperature 0x4310 Main encoder ABZ error 0x7382

Communication encoder is not responde 0x7331 Main encoder count error 0x7306
EEPROM data error 0x6310

Table 13-29 Error register

Bit Error type
0 Common fault
1 Current
2 Voltage
3 Temperature
4 Communication error
5 Device profile specific
6 Encoder
7 Reserve

13.2.4 CANopen Bus communication setting

This chapter will introduce the setting of CAN bus communication parameters. In the upper computer software
interface, When the master station with the network management function is powered on, the parameters of the slave
station are initialized by sending SDO. Generally, parameters such as synchronization ID, node protection time, node
protection time coefficient, node protection station number, emergency message station number, and heartbeat

message generation time do not need to be set by the user.

Table 13-30 CANopen relate parameter

CANopen address Name Meaning Default

10050020 Synchronization ID The transmission type ranges from 1 to 240. This parameter is available 20

in synchronous mode but does not need to be set in asynchronous mode.

100C0010 Node protection time | Through node protection, the master station can monitor the current 1000

status of each node. The master station sends a remote frame (the default
COBID is 0x700+ station number and contains no message) to query the

status of the slave node according to the node protection period. The

Node protection

100D0008 time coefficient slave node needs to respond within a certain time range, otherwise the 3
master node considers the slave node offline and the driver enters the
alarm state.

100E0020 Node protection ID 700+ drive ID

Emergency message
10140020 sta%ion zumb or g 80+ drive station number
Timestamp of The slave node periodically sends message to the master node. If the
10170010 heartbeat message master node does not receive the message within a certain period of

generation

time, the slave node is considered to be disconnected
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CANopen address

Name

Meaning

Default

2F810008

CAN baud rate

CAN baud rate Setting
100: 1M
50: 500k
25: 250k
12: 125k
5: 50k
1: 10k

50

30110108

ECAN
synchronization period

In interpolation mode, this parameter is set based on the synchronization
packet interval of the master station. In asynchronous mode, this
parameter is not required.

0: Ims

1: 2ms

2: 4ms

3: 8ms

30110208

ECAN Synchronous
clock mode

Set to 1 in interpolation mode to enable the synchronization clock, and

set 0 to turn off the synchronization clock in non-interpolation mode

30110410

ECAN
synchronization
Lost count

In synchronization mode, the communication status is monitored. If the
value does not change, the communication status is good. If the value
keeps changing, interference occurs or the synchronization period is

incorrectly set.

60070010

Communication
interrupt mode

CAN communication interruption mode: determines the action logic that
the driver still does not receive the node protection packet after the node
protection time x node protection coefficient is exceeded

0: No processing

1: An error is reported

® Use the PLC to initialize PDO parameter

For the CANopen master station that can import EDS files, PDO Settings in the server are not required, and

PDO information can be directly configured in the master station. After power-on, PLC initialization will send SDO

messages to configure the PDO of the server. After the configuration is completed, the master station will send

startup messages to start the slave station, and then PDO communication can be carried out. Most PLCS can be used

in this way, such as: Schneider PLC, Siemens S7-1200+CM CANOPEN module, Buke F1 and so on.

9 Note

The EDS file can be found by searching under "Services" — "Downloads" on the Kinco official website.

EDS file name: Kinco FD 20250417 V1.2.eds.

13.2.5 Interpolation mode based on CANopen

The interpolation mode is suitable for single-axis operation control and multi-axis synchronous control. The

master station performs the motion contour planning, and the target position is periodically updated in the

synchronous mode.
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Position interpolation curve
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Figure 13-4 Position interpolation curve

Table 13-31 Interpolation control relate parameter

Object index Parameter name Description Default value
60600008 Operation mode Set the operation mode to interpolation mode 7
0x1F Enable drive, run interpolation mode 1F
60400010 Controlword 0x06 Loose axis, close drive enable 6
86

0x86 Reset drive failure

607A0020 Target position Target absolute/relative position User Defined

In interpolation mode, it is set according to the
synchronization message cycle of the master station
value synchronization period

30110108 ECAN sync period 0 Ims

1 2ms

2 4ms

3 8ms

User Defined

Set to 1 in interpolation mode to enable clock
30110208 ECAN Synchronous Clock Mode | synchronization, and set to 0 in non-interpolation 0

mode to disable clock synchronization.

Monitor the synchronous communication status in
interpolation mode, if the value keeps changing, it
30110410 ECAN Sync Loss Count means that there is communication interference or /
the synchronization period is inconsistent with the

master station setting

® CAN communication interruption alarm function

For the communication interruption alarm function, the following parameters need to be set
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Table 13-32 Communication interrupt alarm function setting

CANopen address Name Meaning szfl?;:t
Through node protection, the master station can monitor
100C0010 Node protection time the current status of each node. The master station sends 1000
a remote frame (the default COBID is 0x700+ station
number and contains no message) to query the status of
the slave node according to the node protection period.
100D0008 Node protection time coefficient The slave node needs to respond within a certain time 3

range, otherwise the master node considers the slave

node offline and the driver enters the alarm state.

100E0020 Node protection ID 700+ drive ID

10140020 Emergency message station number | 80+ drive station number

CAN communication interruption mode: determines the
action logic that the driver still does not receive the node
L protection packet after the node protection time x node
60070010 Communication interrupt mode ) o 0
protection coefficient is exceeded

0: No processing

1: An error is reported

13.3 EtherCAT Communication

13.3.1 EtherCAT protocol

13.3.1.1 Overview
EtherCAT (Ethernet for Control Automation Technology) is a real-time industrial Ethernet technology
developed by BECKHOFF and offers the following advantages:
(1) High speed: Transmission rates up to 2 x 100 Mbit/s (full duplex mode) using Fast Ethernet technology.
(2) Flexible: Supports various topologies such as linear and ring; inter-station distance can reach 100m, and
the number of nodes can theoretically reach 65536.
(3) Compatible: Conforms to Ethernet specifications, allowing the use of standard Ethernet devices such as
switches.
(4) Synchronization: Uses ASIC to achieve hard real-time and achieve clock synchronization accuracy of less
than 1ps; The minimum synchronization period of the JD2 servo can reach 125ps.
(5) High efficiency: Data refresh cycle of less than 100us can be achieved, which is suitable for closed-loop
control of the servo.
EtherCAT has a master-slave communication architecture, where the master can use a general-purpose Ethernet
controller and the slaves require a special communication chip called EtherCAT Slave Controller (ESC). The PLC or

controller is the master and the servo drives are the slaves.
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EtherCAT uses the physical layer of standard Ethernet, modifies the data link layer to transfer data using a
specialized protocol, and defines the application layer. Figure 13-5 shows a model of a Kinco Servo EtherCAT slave

supporting clock synchronization and CANopen protocol, as detailed in the subsequent chapters.

CoE
Object Dictiona:
AL ! i ‘ EtherCAT
FoE . State Machine
‘ SDO ‘ ‘ PDO Mapping ‘
T T it
‘ Mailbox ‘ ‘ Process Data ‘ Lo
DL Distributed
Clock
‘ SMO ‘ ‘ SM1 ‘ ‘ SM2 ‘ ‘ SM3 ‘
iL

PL ‘ IN Port ‘ ‘ OUT Port ‘

Figure 13-5 EtherCATslave model

EtherCAT uses ESI (EtherCAT Slave Information) files in XML format to fully describe the slave station
devices. The ESI file for iSMD can be obtained via official website. Enter the official website page, search for XML

and click on the corresponding file (File name: Kinco FD RX.xml) to download it.

9 Note

® EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation

GmbH, Germany.

13.3.1.2 EtherCAT specification
iSMD servo communication specifications are as follow.

Table 13-33 EtherCAT communication specification

Item Specification
Transmission standard IEEE 802.3
Transmission interface M8-S4D-PTT
Transmission medium 100 Base-TX standard Ethernet cable
Physical Transmission distance 100 m
Layer Transmission rate 2 x 100 Mbit/s (full duplex)
Topological structure Linear, circular
Number of nodes No more than 100
EtherCAT frame length 44 bytes ~ 1498 bytes
Communication standard Communication standard
DC (Distributed Clock) DC (Distributed Clock)
Data Link Synchronous jitter Synchronous jitter
Layer Minimum synchronization period 125us
Refresh time 100 axes about 100 ps
Number of FMMU 8
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Number of Sync Manager 8
Size of DPRAM 8KB
Free Run

Communication mode

DC mode, synchronized to SYNCO

Application standard

IEC 61800-7-201 (DS 402), IEC 61800-7-301

CoE (CANopen over EtherCAT)

Application Layer function

FoE (File Access over EtherCAT)

Application

Variable PDO mapping

CoE communication
Layer

SDO request, SDO response

Cyclic synchronous position mode (CSP)

CoE extended operating mode

Cyclic synchronous velocity mode (CSV)

Cyclic synchronous torque mode (CST)

13.3.1.3 Ether CAT system

The EtherCAT system consists of a master and a number of slaves. The master initiates the communication, the

slave processes the received message and extracts or inserts relevant data into the message, and then transmits the

message to the next slave. The last slave returns the fully processed message and passes it in reverse order to the first

slave and finally to the master.

i Bl
- F . Slave Controller Slave Controller Slave Controller
. Downlink
! Ly Y T T |-~ T o[ o[ 7| =, Loop-
. ) back
i 3 . ™ RX |¢ — - TX RX fe — o TX RX | <
i J' Uplink
. | I Slavel ISIsvei I Slave n
Master et —- " . = =] o — =
B 4 ) 1
‘ | ‘ 4
Servo Servo Servo

Figure 13-6 EtherCATsystem operation

To make a network connection, connect the EtherCAT port of master to the IN port of slave, and the OUT port

of slave to the IN port of the next slave.

Master

X1A (IN)  X1B(OUT)

X1A (IN)

1 1
@ O
© O
3 3

X1B(OUT) X1A (IN)

X1B(OUT)

Figure 13-7 EtherCAT system topology

The EtherCAT communication interface of iSMD is shown as follows.

2
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Table 13-34 EtherCAT communication interface

RJ45 pin definition Pin number Name Description
1 TD+ Data transmitting +
1 1
© © L
+ +
do o) o o) 2 RD Data receiving
© ©
3 3 i
3 TD- Data transmitting -
X1A X1B
4 RD- Data receiving -

The yellow light on the iISMD network port is the L/A indicator light. The L/A(Link/Activity) indicator light
shows the physical layer connection status of each port.

Table 13-35 L/A indicator light

L/A indicator light status Description
Off The port is disconnected
Always on This port has a connection but no data transmission
Blink This port is connection and has data transmission

13.3.1.4 EtherCAT distributed clock

Distributed Clock enables all EtherCAT devices to use the same system time, and the servo slaves generate
synchronized interrupt signals based on the synchronized system time to execute tasks. This is key to achieving
strictly synchronized and coordinated motion of multiple servos for precise contour trajectory control.

Each DC slave has a local clock. EtherCAT specifies that the clock of the first DC slave connected to the master
is the reference clock, and the clocks of the other slaves and the master are slave clocks, which need to be
synchronized to the reference clock, as shown in Figure 13-8. The distributed clock automatically calculates the
transmission delay, initial offset from the reference clock to all slave clocks and dynamic clock drift and

compensates them to ensure that the local system time of all slaves remains consistent.

Slave Clock Reference Clock Slave Clock Slave Clock Slave Clock
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Figure 13-8 Distributed clock
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hen using the DC synchronous mode, the servo needs to enable the synchronous mode and set it through the
ECAN_Sync_Clock [301102]. iSMD supports the self-identification function of the synchronous period. During the
transition from Pre-Op to Safe-Op, the slave station will automatically update the synchronous period set by the

master station to the ECAN_Sync_Cycle [301101].

R A -\ Configurtion

Task  Settings Online Add Symbols ECAN_Sync_Cycle ECAN_Sync_Shift

Name: NC-Task 1 SAF 1 5. 1ms 0

Autostart = ECAN_Sync ECAN_Sync_Clock
[ Auto Priority Management

Priority: |4 = T
| Cydeticks: |8 |2 msl Deresissmbols e R Do Enable DC Sync

Start tick (modulo): o [ nelude external symbels v
< >

500F

clock syne |

The DC synchronization period of iSMD can also be manually set to 125us, 250ds, S00ds, 1ms, 2ms, 4ms and
8ms through the ECAN_Sync_Cycle [301101].

Table 13-36 The synchronization period corresponding to the set value of ECAN_Sync Cycle [301101]

ECAN Sync Cycle [301101] setting value Synchronization period
0 125ps
1 250us
2 500ps
3 Ims
4 2ms
5 4ms
6 8ms

9 Note

The self-recognition of the synchronous period has a higher priority than manual setting and will

overwrite the manually set value.

In DC mode, the servo local cycle is triggered by the synchronization signal SYNCO. The distributed clock and
synchronization signal configuration related registers are shown in following table. The distributed clock is
initialized, configured, started running and maintained by the master.

Table 13-37 ESC Distributed Clock related registers

Address Bit Description
0x0910:0x0917 0~63 Local system time
0x0920:0x0927 0~63 Offset of the local clock and reference clock
0x0928:0x092B 0~31 Transmission delay between reference and slave clocks
0 0: Invalid; 1: Activate cycle run
0x0981
1 0: Invalid; 1: Enable SYNCO synchronization signal
0x0990:0x0997 0~63 Cycle run start time
0x09A0:0x09A3 0~31 SYNCO cycle time
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13.3.1.5 EtherCAT state machine

EtherCAT State Machine (ESM) is responsible for coordinating the communication between master and slaves.
iSMD supports all 5 ESM states:

(1) Init (D)

(2) Pre-Operational (P)

(3) Safe-Operational (S)

(4) Operational (O)

(5) Boot-Strap (B)

Table 13-38 ESM state

State Meaning

* No communication between master and slave at the application layer
Init * Master initializes ESC configuration related registers

» Master configures mailbox channel parameters

. * Mailbox communication is possible
Pre-Operational

* No process data communication

* Mailbox communication is possible
Safe-Operational * Slave transmits input process data (TxPDO)

* The output process data (RxPDO) sent by master is invalid

. * Mailbox communication is possible
Operational

« Input process data and output process data are valid

Boot-Strap * Mailbox communication available, but only for downloading firmware via FoE protocols

The ESM is shown in Figure 13-9, and the slave transitions states according to the following rules:
(1) When changing from Init state to Op state, the sequence "Init — Pre-Op — Safe-Op — Op" must
be followed.
(2) Cross-over transitions are allowed when returning from Op state.

(3) Bootstrap state only allows interchanges with Init state.

| Init |

r'y r'y [y 'y
(IP) (PT) (IB)| (BD)
h 4 Y
| Pre-Op I ‘ Bootstrap |
[ )
(0OI) (PS)] (SP)| (SD
L 4
(OP) ‘ Safe-Op ‘
A
(SO) (0S)
y
Op |

Figure 13-9 EtherCAT state machine
The meanings of each state transition in the above figure are shown in the following table.

Table 13-39 ESM state transition

Transition Meaning

* Master configures mailbox channel parameters and starts mailbox communication
1P * Master configures Distributed Clock related registers
» Master configures slave address registers

219



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

PI * Stop mailbox communication
» Master initializes process data mapping using mailbox
PS » Master configures SM channel used for process data communication
» Master configures FMMU
« Start updating input process data (TxPDO)
Sp « Stop updating input process data (TxPDO)
SO « Start updating output process data (RxPDO)
(0N} « Stop updating output process data (RxPDO)
(0)3 « Stop process data communication
SI « Stop process data communication
* Stop mailbox communication
o1 « Stop process data communication
* Stop mailbox communication
IB « Start boot mode
BI * Restart the slave

Master writes the target state to the slave AL (Application Layer) control register to change the slave state;

reads the slave AL status register to get the actual state of slave, the related ESC registers are shown in following

table.
Table 13-40 ESC application layer related register
Address Length (B) Description
0x0120:0x0121 2 Application layer control
0x0130:0x0131 2 Application layer status
0x0134:0x0135 2 Application layer status code

The host computer can display the ESM status and status codes. When the host computer shows 0X1C380000,
it corresponds to the ESM status, and when it shows 0X1C390000, it corresponds to the ESM error code.

Table 13-41 The ESM status

Display value Description
0x01 Init
0x02 Pre-Operational
0x03 Boot-Strap
0x04 Safe-Operational
0x08 Operational

Table 13-42 The ESM error code

Display value Description
0x0011 The state transition request is invalid
0x0012 Unknown status request
0x0015 Incorrect email configuration
0x0016 Incorrect email configuration
0x001B The process data watchdog has exceeded the time limit
0x001D SM2 configuration error
0x001E SM3 configuration error
0x0026 Inconsistent setting
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0x002C Synchronization error, SYNCO signal interrupted
0x002D The synchronization signal was not received during the SO conversion
0x0061 The ID selector conflicts with the alias in SII

9 Note

® When the slave ESM is in an error state, the upper 4 bits of the ESM status value are 1(for
example, 0x14, that is, ErrSafeOp), and the ESM status code indicates the specific error code.
® When a slave station responds to the ID request of the master station, the upper 4 bits of the ESM

status value are 2, and the ESM status code represents the ID value of the slave station.

13.3.2 CoE protocol

Kinco’s EtherCAT servo supports the DS 402 guild regulation(CoE) in the CANopen protocol, as shown in
Figure 13-10. The CoE uses email to access the object dictionary for device configuration and aperiodic parameter

reading and writing ; Use process data communication to periodically transmit instruction data and status data. The

relevant terms are explained as follows
(1) Object dictionary: Use object to describe the full functionality of the CANopen device , it is a list of all
parameters of the device.
(2) SDO: Service Data Object is used for aperiodic mailbox communication.
(3) PDO: Process Data Objects is used for periodic process data communication.

(4) SM: Sync Manager is used to ensure the consistency and security of data exchange between master and

Application

ic

slave.

CoE

‘ Object Dictionary ‘

‘SDO|

PDO Mapping ‘

g C

l Mailbox I \ Process Data ‘

SMO | SM1 ‘ ‘ SM2 H SM3 ‘

Figure 13-10 Coe based iSMD slave model

13.3.2.1 CoE object dictionary
CoE complies with the CANopen protocol and has the same definition in its object dictionary. Related
communication objects 0x1CO00 to 0x1C4F for EtherCAT communication are extended for setting SM channels and

PDO allocation.
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Table 13-43 CoE object dictionary definition

Index Definition
0x0000:0x0FFF Data type description
0x1000:0x1018 Device type and identifier
RxPDO mapping

Subindex 0: Number of object
0x1600:0x17FF Subindex 1: The first output data object of the mapping

Subindex n: The last output data object of the mapping

TxPDO mapping
Subindex 0: Number of object
0x1A00:0x1BFF Subindex 1: The first input data object of the mapping

Subindex n: The last input data object of the mapping

SM Channel type

0: Mailbox output, aperiodic data communication
0x1C00 1: Mailbox input, aperiodic data communication

2: Process data output, periodic data communication

3: Process data input, periodic data communication

PDO assignment of SM channel during process data communication

0x1C10:0x1C2F Subindex 0: Numbe of assigned PDO
Subindex 1~n: PDO mapping object index
0x1C30:0x1C4F SM channel parameter
0x2000:0x5FFF Data object are defined by kinco
0x6000:0x9FFF Data object are defined by DS 402 guild regulation

13.3.2.2 Process data communication

Real-time is the ability to complete a task in a certain amount of time. As a real-time industrial Ethernet,
EtherCAT periodically transmits real-time data, known as process data communication. Process data is divided into
output process data (RxPDO) and input process data (TxPDO). RxPDO contains the command data updated by the

master station, and TXxPDO contains the status data updated by the slave station.

= (Control Word, ect.)

TxPDO
(Status Word, ect.)

‘-‘.

LG =]
»e " - —
[ ]
—— ———p.
-

Master

Figure 13-11 Process data communication
For the user, the actual data objects that need to be used are PDO entries, such as control word, target location,
status word, actual location, etc.The data communication process is as follows:
(1) Select the desired PDO entry.

(2) Perform PDO mapping
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(3) Perform PDO allocation, that is, configure the synchronization manager.

PDO Entry PDO Mapping
SM Configuration
0x607A:00 0x1600:01
0x6040:00 |« 0x1600:02
0x60B8:00 0x1600:03
SM2
RxPDO

Figure 13-12 Configuring process data communication (using output data as an example)

For example, if you compare PDO entries to desired goods, then the data objects 0x1600 and 0x1A00 are trucks.
Mapping PDO entries to 0x1600 and 0x1A00 is the equivalent of loading goods onto a truck. After the goods are
loaded, roads are needed. The CoE builds one one-way street (SM2 channel and SM3 channel) from the primary
station to the secondary station and from the secondary station to the primary station. Using data objects 0x1C12 and
0x1C13, PDO allocation is equivalent to putting a truck on the corresponding road.

iSMD supports variable PDO mapping and can be configured on demand via CoE communication.

Table 13-44 Default PDO mapping

Applicable operation mode PDO mapping PDO entry

Controlword[604000]
Operation_Mode[606000]
Target Position[607A00]

Target Speed[60FF00]

Target Torque[607100]

Touch Probe Function[60B800]

RxPDO 0x1600

CSP/CSV/CST Statusword[604100]
Operation_Mode Buft[606100]
Error Code[603F00]

TxPDO 0x1A00 Pos_Actual[606400]

Speed Real[606C00]

Actual Torque[607700]
Touch Probe Status[60B900]
Controlword[604000]
Operation_Mode[606000]
Target Position[607A00]
RxPDO 0x1601 Profile Speed[608100]
Profile Acc[608300]

PP/HM
(Position mode/Homing Hom.eiOffset[607C00]
mode) Homing Method[609800]
Statusword[604100]
Operation_Mode Buft[606100]
TxPDO 0x1A01 Error Code[603F00]

Pos_Actual[606400]
Speed Real[606C00]

CoE uses data object 0x1C10:0x1C2F to define the PDO mapping object list of the SM channel. The output
process data uses the SM2 channel and the PDO allocation is defined by data object 0x1C12. The input process data
uses the SM3 channel and the PDO allocation is defined by the data object 0x1C13.

Table 13-45 PDO allocation

PDO allocation
PDO mapping index
SM Index:Subindex
SM2 0x1C12:01 0x1600 ~ 0x1607
SM3 0x1C13:01 0x1A00 ~ 0x1A07
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After configuring process data communication in KincoServoPro PC software, click Config— Operation mode

—EtherCAT, and you can see the configured PDO:

TPDO1  TPDO2 4 D RPDO1
Index Name Current value Mapping object Mapping object value  Mapping Unit Index Name Current value Mapping object Mapping object value  Mapping Unit
140000 Group TX1P.. T - - : 160000 Group RX1P.. 3
140001 TX1_PDO1 60640020 Pos_Actual 52 ne 160001 RX1_PDO1 0TAD020 Target_Position 0 inc
140002 TX1_PDOZ 60410010 Statusword 5231 H 160002 RX1_PDC2 60400010 Controlword 6 H
140003 TX1_PDOZ 603F0010 Error_Code 0 160003 RX1.PDO3 60830010 Touch_Probe_Function 0 H
140004 TX1_PDO4 60610008 Operation_Mode_Buff 8 160004 RX1_PDC4 o
140005 TX1_PDOS Touch_Probe_Status 0 H 160005 RX1_PDOS 0
140008 TX1_PDO6 Touch_ Probe Rising1 ] 160006 RX1_PDOG ]
140007 TX1_PDOT Digital_Inputs 180000 H 160007 RX1_PDOT
140008 TX1_PDOB 0 - - : 160008 RX1_PDC8 0

13.3.2.3 Mailbox data communication

Mailbox communication uses SM0 and SM1 channels to access entries in the object dictionary through SDO for
communication configuration, device configuration, and aperiodic parameter reading and writing.

SDO transfers are divided into download and upload. Download transfers are often used by the master to set the
parameters of the slave , and upload transfers are often used by the master to read the performance parameters of the
slave . Take SDO download as an example, the master sends the SDO download request to the slave SMO channel,
the slave reads the mailbox data, executes the corresponding processing, and writes the response data to the SM1
channel; The master then reads the SM1 channel to obtain the data and judge the execution result of the slave.

iSMD supports SDO request service and SDO response service.

13.3.2.4 DS402 guild regulation
The following figure shows the CoE servo driver structure based on DS402 guild regulation. The following

briefly describes the device control state machine and periodic synchronization working mode of DS402 guild

EtherCAT Network
-EtherCAT Node

St

regulation.

EtherCAT Protocol ‘

CoE Protocol

DS402 Profile

Drive Control State Machine

Modes of Operation

Figure 13-13 CoE servo drive structure
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Device control state machine

The DS 402 guild regulation defines the device control state machine of the servo drive. The state of the servo
must be changed according to certain rules. The master controls the operating state of the servo by modifying the

control word [604000], and obtains the current state of the servo by reading the status word [604100].

Start ’
0
Not ready to
switch on
Switch on
disabled

3 Fault reaction
active

Power-off or reset

J Quick stop

active

16 —L
Operation
enabled
11

Figure 13-14 Device control state machine

Table 13-46 Device control state machine status and conversion description

Status description
The bit of the statusword [604100]
Status Description
Bit6 | Bit5 | Bit3 | Bit2 | Bitl | Bit0
Not ready to switch on The control power is on, but initialization is not 0 “ 0 0 0 0
complete
Switch on disabled Server initialization is complete 1 X 0 0 0 0
Not ready to switch on The control power is on, the power switch is off, and 0 | 0 0 0 |
the motor has no torque
Switched on The power is on, the motor has no torque 0 1 0 0 1 1
Operation enabled The servo .driver controls the motor according to the 0 | 0 | | |
configuration, and the motor has torque
Quick stop Servo stops as set 0 0 0 1 1 1
Fault reaction Servo err.or occurred, stop the machine according to the 0 “ | | | |
error setting, the motor has torque
Fault Error status, the motor has no torque 0 X 1 0 0 0
Conversion description
The bit of the controlword [604000]
Conversion Description
Bit7 Bit3 | Bit2 | Bitl | Bit0
0 Automatic transition after power-on or reset
1 Automatic transfer
2 Get the power cut command from the master 0 X 1 1 0
3 Get the power on command from the master 0 X 1 1 1
4 Get the enable servo run command from the master 0 1 1 1 1
5 Get a stop servo run command from the master 0 0 1 1 1
6 Get the power cut command from the master 0 X 1 1 0
. Get an quickly stop or power cut command from the 0 X X 0 X
master 0 x 0 1 x
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8 0 x 1 1 0
Get the power cut command from the master

9 0 X X 0 X

10 Get an quickly stop or power cut command from the 0 x x 0 x
master 0 X 0 1 X

11 Get the quickly stop command from the master 0 X 0 1 X
After the quickly stop function is executed, the power

12 . . 0 x x 0 x
off command is obtained from the master

13 Fault

14 Automatic transfer

15 Get the error reset command from the master Rising edge X X x X

16 Not recommended 0 1 1 1 1

Operation mode
The periodic synchronous operation mode is an extension of the CoE to the DS 402, including CSP (8 mode),

CSV (9 mode), and CST (10 mode). The master sets the servo operating mode by writing the Operation_mode
[606000], and the servo uses Operation_mode_ Buff [606100] to represent the actual operating mode.
The periodic synchronous operation mode uses Bit12 of the Statusword [604100]

Table 13-47 Statusword Bit12 definition in the periodic synchronous operation mode

Bit Value Description

» CSP: Ignore target position
0 * CSV: Ignore target speed

* CST: Ignore target torque

» CSP: Target position valid
1 * CSV: Target speed valid

» CST: Target torque valid

12

Cyclic synchronous position mode (CSP): The master sends periodically synchronized position command
values to the servo, and the servo performs position control, speed control, and torque control. The servo can provide

the actual position value, the actual speed value and the actual torque value to the master.

Target Position 607Ah | Position , Velocity _, Torque

\ . .  E— Motor
Control Control Control

¥

Sensor

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

f20a1 1 OSTION DADID

Figure 13-15 Cyclic synchronous position mode

Cyclic synchronous velocity mode (CSV): The master periodically sends target speed instructions to the servo,
the servo performs speed control and torque control, and the position loop can be realized by the master. The servo

can provide the actual position value, the actual speed value and the actual torque value to the master.

226



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

Target Velocity 60FFh_| Velocity Torque |
Control Control
_Actual Torque 6077h
Actual Velocity 606Ch

Actual Position 6063h

Figure 13-16 Cyclic synchronous velocity mode

Cyclic synchronous torque mode (CST): The main periodically sends target torque instructions to the servo,
which performs torque control. The servo can provide the actual position value, the actual speed value and the actual
torque value to the master. Cyclic synchronous torque mode can also be extended for torque limits and speed limits

to limit dynamic values.
Max Torque 6072h

Max Motor Speed 6080h

Target Torque 6071h YEI_OCI_W s ‘ Torque | KMQ\
Limitation ‘ Control /‘
x

~

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 13-17 Cyclic synchronous torque mode

13.3.3 Application cases

13.3.3.1 Communication parameter settings

Slave station alias setting

iSMD supports the setting of slave station alias. The alias mechanism can ignore the unconnected slave stations
in EtherCAT communication without affecting the normal communication of other stations. It also allows the
connection sequence and configuration sequence of slave stations to be inconsistent as long as the aliases are set

correctly. The setting can be done through the device Node ID [100B00].

B4 All Param [0] X

Mode_ ID Q
Index Description Preset value'™ Current value™ Max  Min Units  Effect mode
100B0O Node_ID 0 DEC 127 0 Save & Reboot

When the device Node ID [100B00] is 0, the PLC/ controller is allowed to configure aliases.
When the device Node ID [100B00] is non-0 (must be greater than 0), only the alias configured by the servo

can be used, and aliases configured by the PLC/ controller are not allowed.
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Default communication parameter

In order to enable iSMD to be connected to the EtherCAT fieldbus network more accurately and conveniently,
the following factory default settings have been made for the relevant parameters.
a. The digital input (DI) is not configured with any functions by default to prevent conflicts between certain

functions (such as controlword) and EtherCAT control;

[ 10 Config [0] X

Physical DIC DIO Monitor DIO Settings

Digital Input (DI)

Actual Simulation

PIN number Function it it Polarity  Valid input
DINT i £ High

DIN2 = § High

DING - £ High

DINg - t Low ®
DINS - t Low [ ]

DING - £ High

DINT - £ High

b. Keba[23400D] is set to 1 by default. The function of this parameter is shown in Table 13-48. The default
Operation_mode [606000] is 8 (CSP mode), the ECAN_Sync_ Clock [301102] is 1, enabling DC synchronization;
the ECAN_Sync Cycle [301101] is 3, 1ms; the Abort Connection_Mode [600700] is 1, enabling communication
error reporting.

Parameter monitoring

Index Description Current value Units
234000  Keba

606000 Operation_Mode

==}

301102  ECAN_Sync_Clock

301101 ECAN_Sync_Cycle

[¥%]

600700 Abort Connection_Maode

Table 13-48 Keba parameter function description

Keba Description

When the servo is not enabled, the Operation Mode Buff [606100] remains 0, and the
0 Operation_Mode [606000] is immediately updated to the Operation Mode Buff [606100] after the
servo is enabled.

Whether the servo is enabled or not, the Operation Mode [606000] is immediately updated to the
Operation_Mode Buff [606100]

13.3.3.2 Kinco AX500 controller application
When AX500 controller communicates with a single drive, directly use the network cable to connect the
EtherCAT interface of the controller and the IN interface of the servo drive; when the controller connects with

multiple drives, connect the OUT interface of the previous drive to the IN interface of the next drive.
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Figure 13-18 Kinco AX500 controller connecting drives

1. Create a new CODESYS project

(1) Start CODESYS —*“New Project”

® CODESYS
File Edit Wiew Project Build Online Debug Tools Window Help
S IR e L L R E e

Devices - 1 X ‘ ] startPage x|
ﬁ CODESYS V3.5 SP18

Basic operations

2] New Project...

& Open Project...
m Open Project from PLC...

Recent projects

(2) The following options are available in “New Project”:
a. Select "Standard project".
b. Fill in the project name, such as “Projectl”.

c. Select the location to save the project.

£ New Project X
Categories Templates
[ Libraries = .
3 Projects [ 2
Empty project  HMI praject Standard
project w...

A project containing ene device, one application, and an empty implementation for PLC_PRG |

Name |Prw_|ect1 |

Location  [c:\users\21775\Documents v

I

d. Select the controller - AX500.

e. Select a programming language, such as Structured Text (ST).
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Standard Project x

- You are about to create a new standard project. This wizard will create the following
:'i | objects within this project:

- One programmable device as specified below

- & program PLC_PRG in the language spedified belaw

- A cyclic task which calls PLC_PRG

- & reference to the nawast varsion of the Standard library currently installad.

Device AXS500 (Kinco Automation{Shanghai) Co., Ltd.) i

PLC_PRGin | Structured Text (5T) i

Concel
f. After adding the controller, the master "EtherCAT A" of type EtherCAT Master SoftMotion is automatically added.

2. Install the servo XML file

(1) Click “Tools” — “Device Repository...” in the menu bar.

® Project!.project - CODESYS

e oo b @ X #4 42 ®  CODESYS Installr...
Library Repository..
Devices + 8 x|[[ Device Repository... |
= L Progects TIH &) Visualization Style Repository...
= (5 [pewce (axs00) |
= &0 PLC Logc W License Repository...
= ) Application == OPC UA Information Model Repesitory...
D Lirary Manager W License Manager..
(8] pLc_prc prO) 2] Device License Reader...

= @ Task Configuration

& EtherCAT Task A Customize...
= & MainTask Options...
@) pc_prG Import and Export Options...
3. v e Scripting »
(@ Modbus_TCP_Slave (Modbus TCP Stave)
(@ EthercaT_Aa (EthercaT_a) Edge Gateway ¥
3 SoftMotion General Axis Pool Miscellaneous »
. « 2
(2) Click “Install...”.
Device Repositor X
= pository
Location | System Repasitory +| | editLocations...

(C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

[t for = full text search | vendor | <anvendors> i Install...

Nare Vendor  Version  Description
- [ Miscellaneous

+ () Fielcbuses

+- Bl HMI devices

#- [ rLcs

g

(3) Find the XML file for the drive and install it. The installation is completed as shown below.

o EETREE ®
[ () System Repository ~ HRIE{UE (E)...

{C: \Pro gramData\CODES\"S\Deviceé)

FTHERNEEHE V)
|BFeEa=5E | #tprms <gﬁﬁiﬁﬁ> v FE(1)...
= AT -z " EIE(U)
i +- [ kEBA SHEN

‘: 3 Kinco Electric (Shenzhen) Ltd.
=1 Kinco Servos

. Kincn|FD) Drive_RX Kinco Electric {Shenzhen) Lid. Revision=1

’f [ Kollmargen

+ [l Panasonic Corporation, Applianc. ..

< >

= &% C:\codesys_pack_proj\Kinco FD'\Kinco FD_RX. xml

O BETD e RCDERENG EIHE Sl

3. Add servo slave
(1) The EtherCAT master has been added automatically, right click on  “EtherCAT A (EtherCAT A) ” —
“Add Device... ™.
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® Project.project - CODESYS
File Edit View Project Build Online Debug Tools Windew Help

AS@|S| o BXALANIN A7 @ E T
v 2 x
= 3 Project1 & Cut
= () Device (Ax500) By Copy
= @l rLcLogc B Past
‘o von B Paste
U“Liranr ¥ Delete
% PLC_PRG (PRG) Refactoring X
- Task Configuration .
& EthercaT Task | B Properties..
= @ !mTaﬂ Add Object
H PCPRS |y AddFolder..
@ ioatss tocinstmie) | 5
J Modbus TCP_Slave (Modbus .
3 ‘; = e T Insert Device...
—S:%Hw ot ool Scan for Devices...
Disable Device

(2) Find the servo drive and double-click to add the slave.

[ Add Device

Name ‘Hno:_FD_RX

Action

@ Appenddevice (O Insertdevice | Plug device () Update device
String for a full text search ‘Vendwr | <all vendors>
Name Vendor

= [ Kinco Blectric (Shenzhen) Ltd.

[ Kinco Servos
[ mfpome e o Sectic (herzhen L

(3 Kollmorgen
[l Panasonic Corporation, Appliances C...

9 Note

® Multiple slaves can be added here, the number added depends on the actual number of drives in

the network.

(3) To add a CiA402 axis, right-click on the slave — “Add SoftMotion CiA402 Axis”.

@ Project!.project* - CODESYS
File Edit View Project Build Online Debug Tools Window Help

e & o~ BB X ALBRLIN YR
Devices > 8 x| @ pevice x
= Project! -
= [l Device (axs00) & cu
= B0 PLC Logic B Copy
- 2 Apphcation B Paste
!l Lirary Manager K Delete
& EtherCaT_Task A [ Properties..
- @ -M"T& Add Object
ALC_PRG 4

@ Localbus (Loca 3 D Add Folder...
(@ Modbus_TCP_Save Modbus TS Insent Device..

= (5] EtherCAT A (EtherCAT_A) Disable Device

1 Updste Device..

'3 SoftMotion General Axis Podl 5 EditObject
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV..

< 2| AdasorMotion Cirsoz adis |

Add SoftMotionLight CiA402 Axis

4. Connect the controller

(1) Double-click “Device (AX500)” — “Communication Settings” — “Scan Network”.
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= = R R Ny L)
= Projects =
% [ Pevies (ax500) Communication Settings 2 l Sean Network lGaheway - | Deviee +
=Bl PLC Looic )
=3 Application Applications

(i ubrary Manager

Backup and Restore :
+[8] pLc_PRG (PRE)
=@ ;smmguramn Files " - ®
EtherCAT Task_A
s Gateway
=-$8 ManTask Log
] pLc_prS v] [meso0 active) ]
[0 Localbus (LocalBus Adapter) PLC Settings IP-Address: Device Name:
[ Modbus_TCP_Siave (Modbus TCP Slave) localhost Ax300
5 PL Shell
[0 EthercaT_a (EthercaT 4) < Port: Device Address:
= Viw Kinco_FD_RX {FD Drive_RX) 1217 0064

M@ axs (SM_Drive_GenericDsP402) B Y

'A Target ID:
SoftMotion General Axis Pool ey 17DD 0082
Target Type:
Symbol Rights 4102
TargetVendor:
Licensed Software Metrics Kinco Electric (Shenzhen) Ltd.
IEC Objects Eﬁ:;;m“":
T (13 2 (13 29
(2) Click on “Scan Network”, select “AX500”, and then OK.
Select Device X

Select the Network Path to the Controller

= g Gateway1 Device Name: 1
2 ([ onmm ] e

‘Wink

Device Address:
0064

Target ID:
170D 00B2

Target Name:
Kinco ARM &4-inux 5M

[] Hide non-matching devices, filter by Target ID 3 I! |  Cancel

9 Note

® Make sure that the IP of the controller is in the same network segment as the IP of the computer's

network card.

(3) Slaves can also be added by online scanning once the controller is connected:

a. Right-click “EtherCAT A (EtherCAT A)” — “Scan for Devices... ”.

@ Devce (ax500) | AERE [ER | BR - 9 -
= B0 nciBd &R
= © Appiication .
i sews ST
5] FLc_PRG (FRE) g g
- B prmn il — e . ®
& EtherCAT Task A g i o
= & manTask g [Axs00 Gl ERY
&) pc_pre PLCEE 1P-address: BEE:
i Locabus (Localbus Adapter) Tocalrost 2100
) Modbus_TCP_Slave (Modbus TCP Slave) PLOES Part Rt
@ EtherCAT_A (EthesCAT_A) e—| ] . 1217 0064
‘Softoton General Axs Pool & = B 10
B = 170D 0082
i
X e 02
BHFHEM:
= * Betrics Kinco Electric (Shenzhen) Ltd.
BTRE:
351830

b. Click “Scan Device”, select the scanned device, click “Copy to project”, the slave will be added to the device

tree.
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= B rciBsg
= Application
) meez
[5] PLc_PrG (PRE)
= [E EmE
£ EtherCAT Task_A
=& MainTask
& ric_PRG
[ Localbus (Localeus Adapter)

[ Modbus_TCP_Slave (Modbus TEP Siave)

[T EthercAT_a (EthercaT_A)
" SoftMotion General Axis Fool

Note

-

E=icy 3 o X
EE ol
i SR BlEiEh
T Drive O
SHEhE O8rIRES
FEEE EilEITE =H

® This method of adding a slave is an alternative to the method in step 3.

5. Set the EtherCAT communication parameter

(1) Double click “EtherCAT A(EtherCAT A)” — “General” — “Distributed Clock”, you can set

synchronization cycle, the following figure is 1ms.

-3

X

Profecti
(il Device (Ax500)
= Fﬂﬂ PLC Logic
=i} Application
m Library Manager
+-[E] PLC_PRG (PRG)
= @ Task Configuration
B EtherCAT Task_A
=8 MainTask
&) pLC_PRG
m LocalBus {LocalBus Adapter)

(A Modbus TCP_Slave (Modbus TCP Slave)
=Bl Kinco_FD_RX (FD Drive_RX)

'? axis {SM_Drive_GenericDSP402)
% SoftMotion General Asis Pool

-

[ EtherCAT_A x [#@ axis ' ¥w1 Kinco FD_RX
I General

Sync Unit Assignment

Lﬁ Device

Autoconfig master/slaves

EtherCAT NIC Settings
Destination address(MAC) |FF-FF-FF-FF-FFFF

EtherCAT. ¥

Broadcast [ ] Redundancy

Overview
I Source address (MAC) 00-00-00-00-00-00 Select..
Log
Metwork name |Eﬂ'|erCATj-\

EtherCAT Parameters

EtherCAT IO Mapping

(O Select netwark by MAC

Distributed Clock

EtherCAT IEC Objects Cycle time

1000

-]

| Tt Sync offset

Information Sync window

30

1

o i

%

|:| Sync window monitoring

(®) Select network by name

| Options

(2) Double-click “Kinco FD_RX (FD Drive RX)” — "General" to enable “Expert settings”.

* o X

Praject]
[ Device (Ax500)
= Eg PLC Logic
=% Application
m Library Manager
(] PLC_PRG (PRG)
= @ Task Configuration
% EtherCAT Task_a
=g MainTask
& PLC_PRG
ﬁj LocalBus {LocalBus Adapter)
m Modbus_TCP_Slave (Modbus TCP Slave)
= [ EthercAT_a (EthercaT_a)
Kinco Kinco_FO_RX (FD Drive_RX)
Hg> 2xis (5M_Drive_GenenicDsP402)
"3 SoftMotion General Axis Pocl

(3) Configure PDO

-

| [ ethercaT A |8@ avis him
| General Address
AutoIncaddress
Expert Process Data
EtherCAT address

Process Data
4 Distributed Clock

Startup Parameters

Select DC
Log Enable
Sync0
EtherCAT Parameters
Enable Sync 0
EtherCAT 10 Mapping (® Sync unit cycle

EtherCAT IEC Objects O User-defined

Syncl
[] Enable Sync 1

Sync unit cycle

Status

Information

User-defined

Kinco_FD_RX x [f] Device

Additional i
5 z EtherCAT.™
1001 = [] optional
DC-Synchronous b
Sync unit cycle (ps)
x1 w 1000 3 Cydle time (ps)

0 s Shift time (us)

X1 1000 3 Cydle time (pss)

[

= Shift time (ps)

a. To add RxPDO and TxPDO, click "Process Data" to select RxPDO and TxPDO.
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~ B X | 4p ads Vs Kinco FD_RX X | ({ Device [ Etherca A
I fests IV = s
[T Device (axs00) BA s pEEN
s 8 sem = = = =3l
- Bll oz e FEE Sl
O Awphcat e I | ¥l 16#1A00 TXPDO
= € Application
g e Taraet Position DINT  15%607A: ||| Adualpestion DINT 162605400
& v
pevin. T Control Word UNT  16#6040:0 ||| Statusword UNT 16460
@ H%:mﬁ =5 Touch probe function UINT 1626088:(] Error Code UINT
& ok [] 16#1601 RxPDO ($}§5 16#1600) modeof operationdisplay SINT
Py Siie B T Touch probe status Ut
= MainTask
& wonis eEn Touch probe Rising oIt
DigitalInputs UDINT

(@ Localus (LocalBus Adapter)
(] Modbus_TCP_Slave (Modbus TP Siave)
= [ EtherCAT_A EtherCAT_A)
=+4im Kinco_FD_RX (FD Drive)
HeP axs (SM_Drive_Genersp402) e
"3 Softhotion General Axis Pocl

EtherCATI/OBRAT | 16#1A01 TXPDO (% 16#1A00

EtherCATIECR{S:

[ 16#1602 RxPDO (S 16#1600)

BE

b. If the default PDO does not meet your needs, you can add or delete it in the “Expert Process Data” screen.

>~ 8 X | 8 ais 't Kinco_FD_RX x [f] Device | [ EtherCATA
tests =11 o
[ Device (axs00) BA FSEEE = 50 (A X i
p . s PDO List
B0 roEss l [T SM ok R _
= £} Application s 0 126 BFFEHILL k=] = wE SM
i soms put-+ie ) 1 128 BFFERIA. 1671600 8.0 RPDO 2
PLC_PRG (PRG) B TR 1671601 17.0 RPDO
=[5 IEEE B 3 19 Fih 16%1602 8.0 ReFDO
& EtherCAT Task A B 1641A00 18.0 TFDO 3
= & MainTask 1651401 17.0 TXPDO
& pLC_PRE EtherCATEE] o 5
[ Localus (LocalBus Adapter)
0 Mebus TCP_Siave (Mocbus TP Slve) St PoORR(Is=1C12) [ smm xms o 5 T |
o @ Ml 1651600 [ P00 P15 (16=1600);
[ EtherCAT_A (EthercAT_A) EtherCATIECR®: i ) = )
=B Kinco_FD_RX (FD Drive) Elkd =3 Kb Of ER b
HgP axis (SM_Drive_GenericDSP402) s (3 167607A:00 30 0.0 TargetPosition DINT
.! SoftMotion General Axis Pool 1626040:00 20 4.0 Control Word UINT
=R 16%60B8:00 2.0 6.0 Touch probe function UINT
3.0

(4) Set startup parameter
Drive parameters can be set automatically by SDO at power-on. Click “Add” in the “Startup Parameters”

interface to select the parameter to be set at power-on and set the parameter value.

@ Device  ['[{ Ethercat_a o Kinco_FD_RX X

General Edit 3 Delete  MoveUp & MoveDown
ey line  IndexSubindex  Name Value  Bitlength  AbortonEror  JumptoLineon Er
1 16#3011:16%01 Group_CAN.ECAN_Sync_Cyde 0 8 El [l
Frocess Data 2 16#3011:16#02  Group_CAN.ECAN Sync Clock 1 3 ] @]
3 16#6007:16500 Abort_connection_option_code 1 16 O O
4 16%2340:1630D Group_SpedialF Keba i 3 O [ d]
5 16¥20 #03 Group_DIO.Dinl_Function 0 16 O E
Log 6 16%2010:16%04 Group_DIO.DinZ_Function o 16 H E
| 7 16%2010:16#05 Group_DIO.Din3_Function 0 16 O E
et aame s 8  1646060:16%00  Modes_of operation 8 8 (3] O
EtherCAT /O Mapping Select Item from Object Directory
EtherCAT IEC Objects
Index:Subindex Mame Flags  Type
Status 16#1006:16%00  ECAN_Sync_Period RW UDINT
| 16#1008:16%00  ID_Com AW USINT
Information
16#100C:16%00  Guard_time RWY UINT
16#100D:16800  Lifee_time_factor R UsINT 15¢

*

16#1010:16200  Store_parameters,Highest_sub_index_supported
16¥1011:16%00  Restore_default_parameters.Highest_sub_index_supported
16#1500:16400  RPDOO1_mapping.Highest_sub_index_supported
16#1601:16400  RPDOD2 mapping.Highest_sub_index_supported
16#1602:16#00  RPDOD3_mapping.Highest_sub_index_supported
16#1603:16200  RPDOD4_mapping.Highest_sub_index_supported
1616041600 RPDOOS_mapping.Highest_sub_index_supported
16%1505:16400  RPDODS_mapping.Highest_sub_index_supported
16#1506:16200  RPDOD7_mapping.Highest_sub_index_supported

+ 16#1607:16500  RPDOOS_mapping.Highest_sub_index_supported

Fo S R

B

¥ 16#1A00:1600  TPDOD1_mapping.Highest_sub_index_supported ¥
< >
Name

Index: 16% o o git length (8 %
SubIndex: 165 [0 2 value o = P

[ Byte array

6. Set CiA402 axis parameter

(1) Set the scaling of the axis. Double-click the CiA402 axis and set it in “Scaling/Mapping”.
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2 x|| [ ethecat A [ Devie W9 ads x|
Projectl = ‘

Motor Type Scaling
[ Invert direction

=0 pLCLogic |
2.3 Application scaling/Mapping (®) Rotary

|3 Deviee (axs00) General

increments <=3 motor turns

: E Library Manager TR O Linear motor turns <=3 gear output turns
: - :’:k_'::iiﬁ{;:r?non | SM_Drive_ETC_GenericDSP402: : SERANpuL TS S PN pppITcaton L
% EtherCAT Task_A Farameters )
= MainTask IaM_D_mve_!:'rc_c;enem:Dsrxwz: yo | Marping
& pic Pre | Mapping Automatic mapping
H ﬂi LocalBus (LocalBus Adapter) Isgg:_g‘;\j\t'!e&sErC_Gener\cDSP‘?UZ: In i - )
(T Modbus_TCP_Slave (Modbus TCP Slave) | Cydic object Object number Address Type
= () EtherCAT_A (EtherCaT_4) et | status word (n.wstatusiord) 164604116500 'S%IW4 UINT'
= Hina_Kinco FD_RX {FD Drive_RX) actual position (diActPosition)  16#606%: 16500 '%IDT DINT'
: ‘f!? axis (SM_Drive_Generic0SP402) ] R actusl velodity (diActVelocity)  16#606C:16%00 " ]
' SoftMotion General Axis Pool S actual torque (wActTorgue) 16#6077: 16#00 bl *

(2) Set the axis name. Set in “SM_Drive ETC_GenericDSP402:IEC Objects”, the name of the object is the

axis name in the MC instruction.

v # x| [ ethecaTA [ Devie '8¢ axis x|

; 2 r Add Edi . Del G Variabl
L e = fari

ﬁ s ) General ... [# Edit.. 7 Delete o to Variable

‘@[ PLC Logic 1 Variable Mapping ype

B Scaling/Mappi
=€ application S Y  AXIS_REF_ETC_DS402_CS
i m Library Manager

PLC_PRG (PRG)

Commissioning

= Task Configuration SM_Drive_ETC_GenericDSP402:
g% EtherCAT Task_a Poeanotets
_\% MainTask SM_Drive_ETC_GenericDSP402: IjO

—

& pLC_PRG Mapp"?g — _
Eﬁ LocalBus {LocalBus Adapter) E%‘SL}L%EC—GEHEHCDSMUZ: |
[ ﬂ‘] Modbus_TCP_Slave (Modbus TCP Slave)
=[] EthercAT_A (EtherCAT_4) Status
=-Kimn Kinco FD_RX (FD Drive_RX)
; 1 & axis (SM_Drive_GenerichsP402) l
" SoftMotion General Axis Pool

Information

7. Write PLC program
(1) Create a new POU program as shown in the following figures, right-click “Application” — “Add Object”
— “POU...”, and enter the name of the POU.

& oovcs doon | | G o Ak i i Delete. 0 Gt Viable
=8 ( og | E&l\mnﬂ‘humu Variable Mapping  Type
| D Asphcation | (4 ta 1 ans » AXIS_REF_ETC_DS402_CS
i Library Maniages
[8) PLc_pra Ra) B Copy
= @8 Tosk Configuraton
& EtherCAT Task A % Delete
= & ManTask
& nc s Refactoring 0
[ Locsmus (LocaiBus Adagter) 3 Properties...
8oy Cotepattanll 7 B [ —
= ncn_FO_RX D Drive_ 00 wd  Add Folder. © Application...
B a0 (M Drwve_Genencospanz) | (17 Edit Object (@ Asis Group...
3 SoftMobon General Axis Pool Edit Object With... @ Camtsble.
0 Login @& CNCprognm..
Delete application from device @ ONC settings...
& G Manager...
& Data Sources Manager
% DU
B ExtemalFile
@ Global Variable List...
ﬁ Global Vanable List (taskiocal)..
]  Image Pool..
= interface.
@  Network Variable List (Receiver)..
@ Network Variabe List (Sender)...
Persistent Variables,
B rou |
d]  POU for Implicit Checks.
A, Recipe Manager
@ Redundancy Configuration..

(@
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Project!
| Device (axs00)
=B PLC Logic
. = 1} Application
H {0 Library Mansger
PLC_PRG {PRG)
= [Z4 Task Configuration
& EthercAT_Task_A
=& MainTask
& pLc_rRG
+ [ LocalBus Localbus Adapter)
(@ modbus_TCP_Siave (Modbus TCP Slave)
= [ EthercaT_a (EthercaT_A&)
© = Kims Kinco_FD_RX (FD Drive_RX)

B axis (5M_Drive_GenericDsP402)

" softvotion General Axis Pool

(2) The program “ECAT_PRG” is called in the task “EtherCAT Task A” as

General o Add... [ Edit.. X
i [riabte
Add POU X

@ Create a new POU (Program Organization Unit)

[pcat rrel |

Type
@ Program

() Function block
Extends

Trplements

Accessspecifier

Methed implementation language
Structured Text (5T)

O Function

Return type

Implementation language
Structured Text (ST) -

Add Cancel

(b)

- 8 X { etecata [ Devie @ avs (5] ECAT_PRG x
Project! - PROGRAM ECAT_PRG
(@ Device (axs00) VAR
= Bl PcLoge END VAR
- L) Apphcation
M) Lorary Manager
[B) ecat_prG PRG)
[E) PLc_PRG (PRG)
& EtherCAT Task A 1
= & Marak b Cu
&) mc pre @ Copy
@ LocaBus (LocalBus Adapter) Paste
@ Modbus_TCP_Slave (Modbus TCP Slave) | 3¢ Delete
= ({ EtherCAT_A EtherCAT_A)
= 13 Kinco_FD_RX (FD Drive_RX) Browse 4
MgP 2xis (5M_Drive_GenercDSP402) Refactoring »
B SoftMotion General Axis Poal
@ Properties.
| Add Object » | 8] Program Call.. I
Add Folder
[(J Edit Object
Edit Object With...
(a)
2| Input Assistant
@ TextSearch  Categories
A program cal
Programs. a Name Type Origin
Appfcaton
POU to call PROGRAM,
= ROGRAM
Comment
J
Structured view
- - Insert with arguments Insert with namespace prefix
Add || cancel | Documentation

PROGRAM ECAT_PRG

i) AddLibrary...

(b)

shown in the following figures.

(3) Open “ECAT_PRG”, the upper part is the declaration area, the lower part is the programming area.
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v 8 x| 5] eCAT_PRG x| [f] EthercaT A | [f] Devie (W avis
Projectt = 1 PROGRAM ECAT PRG
[ Device (ax500) 2 VAR
= Eﬂ PLC Logic 3 END_VAR
i --ﬁ Application #
m Library Manager N
i ECAT_PRG (PRG) Claim area
; PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task_A
] ECAT_PRG
= @ MainTask 1]
; ] pLC_PRG
: Lﬂ LocalBus (LocalBus Adapter)
F m Modbus_TCP_Slave (Madbus TCP Slave)
=[] EtherCAT_a (EthercaT_A) P :
=K1 Kinco_FD_RX (FD Drive_RX) rogramming area
“HgP axs (SM_Drive_GenericDSP402)
; 2 SoftMotion General Axis Poal
(4) Write a program to control the drive using motion control instructions.
Instruction Role
MC_Power Servo enable operation
MC Jog Servo point operation

MC_MoveVelocity

Servo operates at the specified speed.

MC_MoveRelative

Servo relative displacement

MC_ MoveAdditive

The relative displacement of the superimposed servo target

MC_MoveAbsolute

Clear the servo alarm

MC Halt Servo stop running
MC_Stop Servo stop running and lock
MC Home Servo homing command

MC _SetPosition

Set position offset

MC_SetControllerMode

Set servo control mode

MC _SetTorque

Set servo torque

MC_ReadStatus

Read servo axis status

Devices
= 3 Frojects -
= 1) Device [connected] (AX500)
= B0 PLC Logic

- = Application [run]
i) Library Manager
ECAT_PRG (PRG)
PLC_PRG (PRG)
=(#8 Task Configuration
=3¢ EtherCAT Task_A
&) ecaT_PRG
=3 mainTask
) PLC_PRG
3 [ LocalBus (LocalBus Adapter)
[ Modbus_TCP_Slave (Modbus TCP Slave)
=43 [ EtherCaT_a (EthercaT_&)
i = 3kima Kinco FD_RX (FD Drive_RX)
Hg axis (SM_Drive_GenericDSP40Z)
'3 SoftMotion General Axis Pool

el

(2] ECAT_PRG x [[f] EthercAT A | [T) Device (% axs |1 Kinco FDRX

Device Application.ECAT_PRG

Expression Type Value  Preper.. Address Comm...
® @ Power MC_Porer
@ Enable BOOL
# Regulateron BOOL TRUE
* @ MoveVelocty MC_MoveVelodty
@ BxecutsMove BOOL 1
@ Targetvel LREAL 200
=
=] 1] Power |
2 Bxis:= axis,
3 EnablefENE:= Enable EENEN,
" bRequl Regul
s blriveStarcGNEN:= TRUE,
€ Status=> ,
7 bRegulatorRealState=> ,
8 bDriveStartRealState=> ,
Busy=> ,
Error=> ,
11 ErrorID=> )
= MoveVeloeity (

Axisi= axis,
Execut<HGNEN:= Ex=cuteMoveNGNEN,
Velocity[ 200 |:= TargetVell 200 |,
Receleration = 50,
Deceleration 0|

i —— e

13 Directioni= ,
BufferMode:= ,
21 InVelocity=> ,
Busy=> ,
Active=> ,
24 Cormandhborted=> ,
2 Error=> ,

26 ErrorID=> ) ;FETORH]
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13.3.3.3 TwinCAT3 application

Direct servo control with TwinCAT

1. Create TwinCAT project
(1) Before starting TwinCAT, you need to copy the XML file of the drive to the installation directory of
TwinCAT, the default path is C:\TwinCAT\3.1\Config\lo\EtherCAT.

(2) Start TwinCAT and create a new TwinCAT project as shown in the following figure.

(@ start Page - TeXaeshel
File Edit Wiew Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window
|t a-ea e l2-e-| v
Build 4024.55 (Default) » _ \ N ‘ ‘

Solution Explorer

TwinCAT 3
Open

Open Project/ Solution
New project

New TwinCAT Project.

New Measurement Project.

(@)

b Recent Sort by: [Default P
 installed = B
TWinCAT XAE Project (ML format] TWinCAT Projects
b TwinCAT Measurement moet
] [[HoCAT Proect

TenCAT BLC
TeXaeShell Solution

D003 \Dacumenss TekaeShel <} [ Browse.
Eobbion verate O TuincAT Projectz (7] Gy e schebicn
[ At S Contr

3 cred

(b)

[ TwinCAT Project? - TeXaeShel
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-o|B-a-aWd| | 9 -0 -] Release -/ TwinCATRT (x64) ~ P Attach... -

aEz s

i Build 4024.55 (Loaded -~ ¢& | TwinCAT Project2 ~| <Local= -

Loy
@& o L=

Search Solution Explorer (Ctrl+:

] Solution TwinCAT Project2’ (1 project)
4 ol TwinCAT Praject2
b ] SYSTEM
MOTION
gl ric
& saFeTY
@ C++
VISION
& anaLYTICS

b Eio

(©

2. Install Ethernet real time drive
(1) TwinCAT can do NC control of servo directly without PLC, you need to install Ethernet real time driver

before doing NC control.
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@ TwinCAT Project2 - TcXaeShell
HF) WEE) WEV) HEP)  %8E) ﬁﬁ.’([ﬂ TwinSAFE PLC HE\(M) Scope THRM &HOW) &®EH)
o B .

¢ Build 4024.55 (Loaded ~ - & \3 L& [‘ 2 Activate Configuration
B} Restart TwinCAT System

Windows 3

BRAEESEES
E Restart TwinCAT (Config Mode)
2 Reload Devices
R] MRS TwinCAT Project2"(1 MRE) @ Toggle Free Run State
4 gl TwinCAT Project2
b @ sysTEm @)| Show Online Data
= moTIoN ?. Show Sub ltems
PLC @& Hide Disabled Items
) SAFETY
& Software Protection...
B c++ -
VISION #5 Access Bus Coupler/IP Link Register...
a ANALYTICS Update Firmware/EEPROM 3
b ” - .
ﬁ o 2 [ Show Realtime Ethernet Compatible Devices...
File Handling »
Selected Item v
EtherCAT Devices 3
@ TcProjectCompare
B Multiuser Explorer
Target Browser 3
AutomationML »
Bode Plot 3
Filter Designer »
About TwinCAT

(2) As shown in the figure above, open the menu "TwinCAT" — "Show Realtime Ethernet Compatible
Devices..." The following window is displayed. Select a local NIC (Network Interface Card) in the "Incompatible
devices" column and click "Install". After successful installation, the NIC is displayed in "Installed and ready to use

devices(for demo use only) " column:

-Ethernet Adapters 4

— Ethermnet &dapters ] Update List l

d d
[0 121 #Fe] - Realtek PCle GBE Family Controller
ETETE OeIee
P Incompatible devices
I? Dizabled devices

AT T
Installation of TwinCAT

(3) After the Ethernet driver is installed successfully, you can scan for slaves. According to the official
instructions of BECKHOFF, the computer NIC should choose Intel 100 Mbit/s NIC, other NICs are not guaranteed

to successfully install the driver.

3. Scan for slave

(1) Right click on "I/O" — "Devices" and click "Scan" to scan the slave.

&) Solution “TwinCAT Project2’ (1 project)
4 gll TwinCAT Project2
b il sYSTEM
& momion
Ml rc
i SAFETY
[ s
@ vision

il AnaLYTICS

e Devices 9 Add New item.. Ins
8" Mappings i
0 Add Existing Item... Shift+Alt+A

Add New Folder...

[ ]
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(2) As shown in the following figures, after scanning the slave, continue to click "Scan for boxes", and finally

click "Append linked axis to NC - Configuration"

HIMT: Mot all types of devices can be found automatically
(a)

Cancel

I |i Device 2 [EtherCAT)  [1#7F [Realtek PCle GEE Family Controller]] I

| ok I

Cancel

Select Al

Unselact &1

(b)

=N

m
b o
o
T

5

Append linked axis to: I © NC - Configuration

(_) CNC - Configuration

ok |

Cancel

(d)

(3) After scanning the slave, you can see the slave information of "Drivel (KincoFD RX)" under "Devices"

>

and it is automatically connected to the NC axis, TwinCAT automatically turns to the config mode .

=i m & | @ s

The scanning result is shown below.

[@ TwincaT Projectz - ToXaeshell

_If this blue gear does not appear, it will not be able to read and write SDO normally.

THE  REE WEY) WEE) 4EE) ER0) TwinCAT TwinSAFE PLC EIAM) Scope IEM ®OM) EEIH)
|B-m-ame| x| - | Release = TwinCAT RT (c64) - b .. - | 5 ficense msmE2eE-,
Build 402455 (Loaded - < Z 2 B |[B]@ '\ @ |[®]. 8| TwincATProjec - <Local- -1 | | | &t | 2
—
BEhEEREER ARl TWinCAT Project2 + X
o-d
| ‘}'E General EtherCAT DC  Process Data Plc  Startup CoE - Online Online
o~
] #2ERAE TWinCAT Project2”(1 MRE) DAuto Update Gle Update () Show Offiine Data
4l TWinCAT Project2
> @l svsTEM Advanced
“ I8 morion Add to Startup. Onlingslita Module OD (AGE Port): 0
4 [ NC Task 1 5AF LB
NC-Task 1 88
% i Index Name Flags  Value Unit
T Tables Device, MRO  0x00020192 (131474)
[@ objects Ergpf register M RO 0x20 (32)
4 Z Aces fe defined error_field Highes. a5
> s 1] EETAINCIIEE ECAN Sync_Period RW 0xD00003E8 (1000)
LC Manufacturer_device_name RO FD425-EA
AFETY Produst_Version RO V4001
\c/:s:oN Software_Version RO FRSE2024062701
' ID_Com RW 0x00 (0)
& svarmics Guard RW 0x03E8 (1000)
< @vo uard G X03E8 (1000)
. Life_time_factor RW 003 3) 0 . e
4 T Device 2 (EtherCAT) Store_parameters.Highest sub. »>2< BEaXEENCHE TS
,‘-; Image Name Online Type Size  »Add.. In/Out User..| Linked to
.
i & Image-info # Actual position X 0 DINT 40 710 Input 0 nDataln1 . In . Inputs ...
i IS’”‘:J""S Fstatusword X 0 UINT 20 750 Input 0 nState, nState2
nputs
y w O:'tpm % Error Code o UINT 20 770 Input 0
[ # mode of oper.. 0 SINT W0 790 Input 0
b Yims Drive 1 (Kinco FD_RX) # Touch probes.. X 0 UINT 20 800  Input 0 nState5, nState6
4 & Wappngs AR Mk # Touch probe R... X 0 DINT 40 820  input 0 nDataln3 . In . Inputs ...
&% NC-Task 1 SAF - Device 2 [EtherCAT) 1 # Digital Inputs o UDINT 40 860  lnput 0
a7, NC-Task 1 SAF - Device 2 (EtherCAT) Info 5 WeState Xiod BT 01 15223 Input_ 0 nStated, nStated
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4.  Set drive parameters via COE-Online
(1) In the COE-Online interface you can set the DIN of the drive. The default functions of DIN1-DIN7 that
must be canceled are Enable (value 1), Reset Errors (value 2) and Operate Mode Select (value 4). Others such as

Position Limit (value 0x10 and 0x20) can be set as needed. For details, see the 10 definition chapter of the drive

manual.
= 2010:0  Group DIC.Highest sub index .. =41 <
2010:02 Group_DIO.Din_Simulate RW 0x0000 (0)
8 GrcupiDIO.Dﬁ'lfunctmn RW il
2010:04 Group_DIO.Din2_Function RW 0x0000 (0)
2010:05 Group_DIO.Din3_Function RW 0x0000 (0)
2010:06 Group_DIO.Dind_Function RW 00000 (0)
2010:07 Group_DIO.Din5_Function RW 0x0000 (0)
2010:08 Group_DIQ.Din6_Function RW 0x0000 (0)
2010:09_Group DIQ.Din7 Function RW. 0:0000 (0]

(2) Configure the appropriate motor for the drive, and fill in the object [641001] with the hexadecimal motor

code. For details of the relevant motor codes, please refer to the motor chapter of the drive manual.
= 6410:0 Group_Motor =31 =
6410:01 Group_Motor.Motor_Num RW 0x3542 (13634)

(3) Set the ECAN_Sync_Cycle [301101] of the drive, and enable the ECAN_Sync_Clock ([301102] value is 1),
as below, the default has enabled the synchronization mode, and the ECAN_Sync_ Cycle is 2ms ([301101] value is

1.

=--3011:0 Group CAMN.ECAN =8 =
3011:01 Group_ CAMN.ECAN_Sync_Cycle RW 001 (1)
3011:02 Group CAN.ECAN Sync Clock RW 001 (1)
3011:03 Group_CAN.ECAN_Sync_Shift RW 0x00 (0}
3011:04 Group_ CAN.Sync TPDO_Diff RW o

(4) As above, the drive parameters have been set. If it is the first time to set, you need to store the control
parameters ([2FF001] is set to 1) and motor parameters ([2FF003] is set to 1), and it will take effect after restarting

the drive with power off.

2FF0:02 Group_Panel.Store Calibrate D... RW 0x00 (0}
2FF0:03 Group_Panel.Store Motor Data RW 001 (1)

(5) After setting the drive parameters, let the drive work in 8 mode ([606000] is set to 8), NC control is possible.

6060 Modes_of operation RW P 8

(6) If you need to adjust the drive PI and other performance parameters, you can set the speed loop (0x60F9
group) and position loop (0x60FB group), etc., for details, see the performance adjustment chapter of the drive
manual. Note that the object units here are drive internal units, need to be converted, see the unit conversion chapter

of the drive manual.
+- BOF:0 Group_Speed_Loop.Highest_sub_inde... = 0=
+ BOFB:0 Group_Position_Loop.Highest sub_ind... = 1000 <

(7) If you can't find the object in COE-Online or want to monitor the drive more conveniently, please use the

KincoServo software.
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5. TwinCAT project setting

(1) Set the control cycle of the NC task, i.e. the cycle of the NC-Task SAF (the cycle in which the NC axis

exchanges data with the drive), here set to 2 ms. In this task, TwinCAT NC completes the calculation of the set

values for position, speed and acceleration.

BEEEEFEER
@E-|o-a| s
SRR Ctrl+:)

BERAE"TwinCAT Project2”(1 )
wll TwinCAT Praject2

b [ SvSTEM

(= MOTION

b [2) NC-Task 1 SAF

a

ANALYTICS
4 [Vie}
4 ‘mé Devices
4 F% Device 2 (EtherCAT)
’J.y Image
*® Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData

v v v v

(2) Enable the distributed clock, note that the "Cycle Time" here

[301101] of the drive.

Solution Explorer
@ - o-a| s
Search Solution Explorer (Ctrl+)
51 Solution "TwinCAT Project?' (1 project)
4 ] TwinCAT Project?
b (@l sysTEM
4 MOTION
b [[B] NC-Task 1 5AF
Bl e
|55 sAFETY
[6ed
VISION

ANALYTICS
1o
4 % Devices
4 = Device 2 (EtherCAT)
8 image
8 |mage-Info
b 2 SyncUnits
b Inputs
b W Outputs
b_ @ InfoData
1
b TXPDO
b @ RxPDO
b [ WeState
b @ InfoData
4 & Mappings
7% NC-Task 1 SAF - Device 2 (EtherCAT) 1
i NC-Task 1 SAF - Device 2 (EtherCAT) |

Sl TinCATProject2 = %

Task  Seitings Online Add Symbols
o~
Name: NC-Task 1 SAF Port: 501 =

Auto start Object Id:  0x05000010

[ Auto Priority Management Ontone
Priarity: 4 - [T Disable

Cycleticks: 2 5 2000 ms il st ayenbooks
Start tick (modulo): 0 o Include external symbols

[ Separate input update
’ o

[ Warning by exceeding

Message box

Watchdog Cycles:

8 1/0 at task begin

should be the same as the ECAN_Sync Cycle

Statup  CoE -Oy

General Ehecc% Process Data Pl

DC-Synchronous

Operation Mode:

einborstCiock Distributed Clock
Cyclic Mode
Operation Mode:

5
SYNC O
Cydle Time {us):

[ T
© User Defined
2000

B Enable SYNC 0

SYNC1
() Syne Unit Cycle
10 SYNC 0Cycle: x1

[ Enable SYNC 1

(] Use as poteriial Reference Clock

nine  Online

e

4 | pc-Synchronous

Syne Unit Cycle (i)

Shift Time {:5):
0

~ User Defined
+ SYNCO Cycle

x0

0

() Based on Input Reference

0

Cyele Time (ys):
Shit Time (s}

2000
[

7]

Cancel I

(3) The other NC cycle, the NC-Task SVB cycle, is the cycle in which the NC axis exchanges data with the

PLC, with a typical value of 10ms.

Solution Explorer
G- o al s
Search Solution Explorer (Ctrl+;)

[3] Selution 'TwinCAT Project?' (1 project)
4 o]l TwinCAT Project2
b (@l svSTEM
4 MOTION
4 NC-Task 1 SAF
% Image
[ Tables
Objects
4 S Axes
b B Axis 1
ifj pLC
| SAFETY
[E -+

VISION

AR Il TwinCAT Project?2 = X

Task  Online  Add Symbols
g | .
Name: NC-Task 15VB Port 511 =
Auto start Object Id:  (x05000020
[ Auto Priarity Management Options
| Proty. 8 : () Disable
[cyetics: 10 {10000 ms] () Create symbols
Start tick (modulo): 0 Include extemal symbols
[ Separate input update )
Fre ticks VN
[[) Waming by exceeding
Message box
Watchdog Cycles =

(4) In "Axis1" — "Enc", you can set the "Scaling Factor", i.e. the distance for each encoder pulse.
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TwinCAT Project2 # X

s oo a | Kl General - NC-Encoder Time Compensation  Online
@B
Search Solution Explorer (Ctrl+:) o~
] Solutien TwinCAT Preject2’ (1 project]
4 I:I TwinCAT Project? EHEDHE’ Evaluation:
3 ﬂ SYSTEM Invert Encoder Counting Direction FALSE ~| B
4 [ MomoN 3 Scaling Factor Numerator 60.0 F mm/INC
4 W NCEskisAr Scaling Factor Denominater (default 1.0) F
|E| NC-Task 1SVB
+0 Position Bias 0.0 F mm
2% Image
[ Tables Module Facter (e.9. 360.07) 3600 Fomm
Objects Tolerance Window for Modulo Start 00 F mm
4 S Axes Encoder Mask (maximum encoder value) OGFFFFFFFF o
1‘ Encoder Sub Mask (sbsolute range maximum value} DxDODFFFFF D
» ] Drive Reference System “INCREMENTAL' _'J | E
laa Ctrl Limit Switches:
b 1 Inputs Soft Position Limit Minimum Monitoring FALSE =l B
y. Wk oupins Minimum Position 00 Fomm
@ ric 5|
@} SAFETY Soft Pesition Limit Maximum Monitoring FALSE B
B v Maximum Pesition ) e

©)

In "Axis1" — "Drive", you can set the scaling factor of the set value.
Toincar proiecz = [

General NC-Drivi

=
co@e-| o-a|p=
SRS EEREEE (i) p-
[ BBEAE TwinCAT Project2”(1 MAE)

ime Compensation

4 gl TwinCAT Project2 Gutput Settings:
b il svsTem Invert Motor Polari | Favse =l B
¢ o nvert Motor Polarity
4 [ NC-Task 1 SAF Reference Velocity 22000 E | mm/s
[83 NC-Task 1 5ve at Output Ratio [0.0 ... 1.0] 10 3
5% image Position and Velacity Scaling:
[ Tables osition and Velocity Scaling:
[& objects Output Scaling Factor (Position) F
4 s Axes 3 | Output Scaling Factor (Velocity) F
5 ;
:" :‘:c Output Delay (Velocity) |00 F s
1 Minimum Drive Output Limitation [-1.0 ... 1.0] -1.0 F
b 1 Inputs Maximum Drive Output Limitation [-1.0 ... 1.0] 1.0 3
> Outputs T il e e
T, Crl
I Inputs +  Optional Position Command Qutput Smoaothing Fil...
b Outputs +  Other Settings:
0 o1

(6) Set "Following Error Calculation" to "Extern" to prevent alarms of excessive following error.

Solution Explorer

TwinCAT Project2 & X

a
o -l -3
- f:! = ‘ (¢} a | ﬁE General NC-DrweZ Time Compensation
Search Solution Explorer (Ctrl+;) p-
R Solution TwinCAT Project?' {1 project) -
4 ] TwinCAT Project2 Bl outpust setings: | |
3 ﬂ SYSTEM Invert Motor Polarity FALSE _"_I B
4 @ MOTION Reference Velocity 2200.0 F |mm/s
4 |8 NC-Task 13AF at Output Ratio [00 .. 1.0] 10 F
[E NC-Task 15VE = R i i
- ti 3
38 mage osition and Velocity Scaling;
[T Tables + Torque and Acceleration Scaling:
Objects +  Optienal Position Command Qutput Smoethin..,
4 T fxes - Other Settings:
Pl Axis 1 T
:"&‘SEM Drive Mode |'sTanparD -] E|
1 Drift Compensation (DAC-Offset) 0.0 F |mm/s
oy, Ctrl 3 IFoHDwing Error Calculation 'Extern’ I_‘_I E
3 Inputs Error Tolerance (NC error handling) 'STANDARD' ;’ E
b W Outpits ——

(7) Or increase the dead time compensation. Set the dead time compensation to an integer multiple of the
synchronization cycle. 4 times the synchronization cycle is recommended. As shown in the following figure, if the

synchronization cycle is 2ms, the dead time compensation value is set to 0.008s.

The above completes the basic settings of the drive in NC mode.
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o O =il
cComE-le-a|F& E‘ General  Setfing: Dynamics Online  Funclions Coupling  Cempensation
Search Solution Explorer (Ctrl--;) o~
arameter ne Ve
F2] Solution TwinCAT Project?” (1 project) 5 ORipeNalie
4 Gl TWinCAT Project2 Maximum Dynamics:
b [l sysTEm +  Default Dynamics:
4 MOTION +  Manual Motion and Homing:
# LNC-ESETSRD +  Fast Axis Stop:
[B1 NC-Task 1 SVB
wa +  Limit Switches:
8 Image
I Tables +  Monitoring:
[ Objects +  Setpoint Generator:
2
4 am Axes +  NCIParameter:
1 Other Settings
b Enc
b =l Drive Position Correction FALSE | B
I Ctrl Filter Time Position Correction... 0.0 F s
b [ Inputs Backlash 0.0 Fmm
. b M Outputs Error Propagation Mode INSTANTAN... = E
8 sarery Error Propagation Delay 00 Fs
[ Couple slave to actual values if n..  FALSE | H
& vision Velocity Window 1.0 F mm/s
"N“W—”“ Filter Time for Velocity Window | 0.01 Fls
=
< @y X Allow motion commands to slave... TRUE = B
4 % Devices
4% Devee2 EtrercaD Allow motion commands to exter.. FALSE E3 B
mage Dead Time Compensation (Dela Fs
mage-Info Data Persistence FALSE 52 B
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6. NC control

(1) After the above settings are completed, NC control can be carried out. First, Activate Configuration

, click OK to turn to run mode, as shown in the following figure.

TcXaeShe X

o Restart TwinCAT System in Run Mode

Cancel

(2) Click on the "MOTION" — "Axis 1" — "Online" tab to commission the drive.
B M rcieiez s x|

‘ @eE-|e-a| "'E| General  Setlings  Parameter Dynamms Functions Coupling Compensation
| s (Ctrl, - -
] Search Selution Explorer (Ctrl+;) P et Pt -
557 Solution TwinCAT Project?’ (1 project) 0.0000 0.0000
4 [ TwinCAT Project Lag Distance un/mar). _[nm] Actudl Velocty: _fmm/s] Setport Velogty:  fmm/s]
bl SYSTEM 0.0000 (0.000, 0.000) 0.0061 0.0000
1[4l omon Overide: [ Total / Cortrol Output:  [%] Enmr
o B NC-Task 1 SAF 0.0000 % 000/ 000% 00
[Z1 NC-Task 1 5VB Status Jog ) Status (phys) Enabling
] R ==
2% image [ Ready BNOTMoving (] Coupled Mode OControler  Set
[Z] Tables (JCalbrated ~ [JMoving Fw | [ in Target Pos. (O Feed Fur
Objects (CHasdob  [MovingBw  (Jin Pos. Range [ Feed By
4 Eme Axes
) Cortroller Kv-Factor from/s/mm] Reference Velocty: om/s]
b @ Enc 1 ] 2200 1
bl Drive Target Position frm] Target Velocity fmm/s]
Ty Ctrl 0 1 0
b Inputs
b B Outputs s = EE ++ ® | —
PLC Fil Ezd SE08| ERd F3 | F9
[ saFeTy

(3) Click "Set" in the current page, and then click "All" to enable the drive. The "Set Enabling" window allows

you to set the axis enabling, forward and reverse rotation, and speed ratio.

TwinCAT Project2 = X
Ganeral| Sattings | Parametar] Dynamics| Oniine || Funciions] Goupling]| Compansation
0.0110 Setpoint Position:  mm]
- 0.0000
Lag Distance (min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s]
0.0000 (0.000, 0.000) -0.1012 0.0000
Override: [%] Total / Control Output: [%] Error:
0,0000 % 0,00/ 0.00% 0 ©x0)
status (log.) status (phys.) Enabling
(JReady BNOTMoving (] Coupled Mode Dcontroller [ ] || *5" 3
Ocalibrated  [JMoving Fw [1n Target Pos. [ Feed Fw Oitankaiel 3
[ Has Job [ Moving Bw [1n Pos. Range [JFeed Bw (O FeedFu
) FesdBu Cancel
Controller Kv-Factor: [mmy/s/mml Reference Velocity: [mm/s] | Overide [%L
1 | 2200 H o 2 A
Target Position: [rmml Target Velocity: fmm/sL »
0 4 0
— = + ++ ® —
Fi| _F2| _Fa| _F4 F&| _F9

(4) After enabling, the "Ready" status will be ticked, press F1 to F4 to perform the jog operation, the jog speed
is set in "Manual Velocity" in "MOTION" — "Axis 1" — "Parameter" tab, the default speed is 100 mm/s and 600

mm/s, which corresponds to slow and fast jog respectively.

TwinCAT Project2 = X

General Settings Parameter Dynamics ©Online  Functions Coupling Compensation
Setpoint Position: jmm]
= 0.0000 00008
Lag Distance (min/max):  [mm] Actual Velocity: [mm/s] Setpoint Velocity [mm/s]
0.0000 (0.000, 0.000) 00417 0.0000
Overide: [%] Tetal 7 Cortrol Qutput:  [%] Emor.
100.0000 % 0.00/ 0.00 % 0 (0x0)
Status Jog.) Status (phys.) Enabling
B Ready @ NOT Moving [Tl Coupled Mode 18 Controller Set
[ Calibrated (] Moving Fw []In Target Pos B Feed Fw
[[J Has Job [ Moving Bw [[11n Pos. Range 18 Feed B
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s]
1 4 2200
Target Position [mm] Target Velocity [mm/s]
0 3 0
—_— -_ + ++ —_—
Fi | F2| F3| F4 F8 | F9

The above is an example of direct servo control with TwinCAT, more TwinCAT NC control methods see the

official manual of BECKHOFF.
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Servo control with PLC

When BECKHOFF PLC communicates with a single drive, use the network cable to connect the EtherCAT port
of the PLC and the IN interface of the drive; when the PLC connects with multiple drives, connect the OUT interface

of the previous drive to the IN interface of the next drive as shown in the figure below (take BECKHOFF CX5020 as

an example).

"

Figure 13-19 BECKHOFF CX5020 connecting drives

1. Create a new PLC project

R Solution TwinCAT Preject2’ (1 project)
4 [l TwinCAT Project2
v @l sysTEM
4 @ MoTIoN
4 @ NC-Task 1 SAF
[# NC-Task 1 SVB
*® image
[Z] Tables
Objects
4 Tm Axes
bt Aods 1

B ric

"0 Add Existing Htem...

&l anavyTics Rename
4 2,',{0 5 Add Project from Source Control..
4 % Devices
4 B Device 1 (EtherCAT)

[ Hide PLC Configuration

Add New Item - TwinCAT Project2

4 Installed

Plc Templates

Shift+Alt+A

Name: I Untitled1

o

L Empty PLC Project

T x
Search (Ctrl+E) P

Type: Plc Templates
Creates a new TwinCAT PLC project
containing a task and a program.

Plc Templates

dard PLC Project

Plc Templates

|C\Users\Lenovo\Documents\TcXaeShel \TwinCAT Project?\TwinCAT Project?y

<] | Browse.

Location:

b 2 SyncUnits

2. Add the motion control library '

@l ric
4 [ untitled1
4 3 untitled1 Project
3 External Types

\

3 Tc2 Standard
3 T2 System
3 Te3_Module
3 DUTs
3 evis
> [ POUs
L3 visus
&b PlcTask (PicTask)
32 Untitled1.tmc
O Untitled? Instance
@ sareTY
M ce+
@ Anavmics
& vo
4 " Devices
4 =8 Device 1 (EtherCAT)
5% Image
%% Image-Info
b 2 SyncUnits

-

"Te2_MC2"

me2
EE amE
+idl Tc2_MC2
48 Tc2_MC2_Camming
|E] F_Getversion_TcMC2_Camming Tc2_MC2_Camming
“48 Tc2_MC2_Drive
[E] F_cetversionTcMc2Drive Tez MC2_Drive
+4 Tc2_MC2_FlyingSaw
Tez_MC2_FlyngSan

[E] F_Getversion_TcMC2_FlyngSaw

8 Te2_MC2_XFC

-8 Te3_MC2_AdvancedHoming

+38 Tc3_MC2_AdvancedHoming_XFC

B0 o o

3. Call the function blocks and write a program
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3 Te2 System
-3 Te3_Module
3 puTs
4 GVLs
(¥ POUs
] MAIN (PRG)
4 VISUs
@8 PlcTask (PlcTask)
23 Untitled1.tmc
Of Untitled1 Instance
[ sareTY
ﬂ C++
&l anaLYTICS
i 170
4 " Devices
4 B Device 1 (EtherCAT)
*® Image

-

4. Compile the program

Solution TwinCAT Project2’ (1 project]
TwinCAT Project2

b il sysTem

¢+ @ moTion

-l
a

irtitied 1

4 External Types
= References
3 ouTs
3 GVis
& POUs
&) MAIN (PRG)
23 viIsus
b b PleTask (PlcTaskl)
08 Urtitled1 Instance
i sareTy
Mo
@ anawymics
« @vyo
# % Devices
4 ¥ Device 1 (EtherCAT)
22 image
2 Image-info

-

2 SyncUnits
Inputs

W Outputs

& InfoData

I Term 1 (EX1200)

vewew

1 PROGRAM MAIN
2l VAR
Axisl : AXIS_REF;
Power : MC_Power:
Enable : BOOL;
€ MoveVelocity : MC_MoveVelocity;
7 ExecuteMove : BOOL;
TargetVel : LREAL;
END_VAR
= aw
1 Power(

2 Axis:= Axisl,

BufferMode
Options:= ,
5 Status=> ,

10 Busy=> ,
Active=> ,
Error=> ,
ErrorID=> );

MoveVelocity (

5] togin
Compile Change Details...

Rebuid
Check all objects
Clean
Add
%4 Add Soluion to Source Control_
Export to ZIP
Import from ZIP
@ Export PLCopenXML.
[ Import PLCopenXML.
X Remove
Save as library
Save as library and install ..
€ Open Folder in File Explorer

B Properties

Enable:= Enable,
Enable_Positive

Rit+Enter

5. Associate the NC axis with the PLC axis

&
@e-|o-a k- General Pacameter| Dynecics] Onkve] Funchions] ‘Coupling | Compensation
Bh(Cer+ p-
Objects - Link To I/O... | Drive 3 (inco FD_RX) ‘
4 Jm Axes
b B Axis1 I |!_ink To PLC... | MAIN.Axis1 (Untitled1 Instance) I ‘
PLC
i [ Untitled? Axis Type: | CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) v
4 & Untitled1 Project
[Z3 External Types i r Display (O
4 References Unie o v] | Displey (Ori
QT2 MC2 Position: [Jum [OModulo
3 Te2_Standard
3 T2 System Velocity: ] mm/min
3 Te3_Module
4 DuTs Result
@ avis Position: Velocity: Acceleration: Jerk:
4 | POUs r
&) MAIN (PRG) [mm ‘ [mm/s mm/s2 mm/s3
3 visus
6. Log in to the PLC after activating the configuration
o & | TwinCAT Project2 - CX-186B26 ~ 5 Untitled1 N1 + ‘

L PROGRAM MRIN
VAR
3 Axisl : AXIS_REF:
™ 4 Power : MC_Power;
) B 5 Enable : BOOL;
MoveVelocity : MC_MoveVelocity:
ExecuteMove : BOOL:
TargetVel : LREAL;
END_VAR
B .
= | Power(

7. Run the program to control the servo motion
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+ @ Power MC_Power
# Enable BOOL

* & MoveVelodty MC_Moveve
% ExecuteMove BOOL

& Targetvel LREAL

|| @)% @& | TwinCAT Project2

~ CX-186B26 - Untitled1

= &

locity

Power (

Override:= ,
BufferMode:=

ErrorlD=> )
MoveVelocity(
Axis:= Axisl

Acceleration:

PDO configuration

1. The following figure shows the default RxPDO group (0x1600) and TxPDO group (0x1A00) of the drive.

Axis:= Axisl,

Enable Positive]
Enable_Negative]

- LT |
Velocity[ 20 J:= TargetVel 200 ]

The default parameters are sufficient for NC control.

Solution Explorer

@E- - d| s Genersl BheCAT DG ProcessDasis Plo  Statup CoE-Oniie Orine NC:Onine NC:Functions
Search Solution Explorer (Ctrl; -
earch Solution Explorer (Ctrl+;) o N , T
157 Solution "TwinCAT Project?’ (1 project)
2 RincaT projecz SM Sz Type Index Sz Neme Flags SM su
i
b sysTEM 0 128 MbxOu DA 180 TXPDO 3 [ |
» B MoToN 1o Bl 170___TXPD0 0
2 1600 80 RxPDO 2 0 I
3 O 1607 17.0 RxPDO 0
1602 80 RxPDO 0
PDO Content (Cx1A0):
4 5 Device 2 (EtherCAT) Indes  Sz=  Ofis  Name Tipe Defaut s}
8 Image D0G400 40 00 Actuslpostion DINT
28 Image-Info 604100 20 40 Status word uNT
b 2 Synclnits G603F00 20 60 Ermor Code UINT
> B g BEO6100 10 80 mode of operation csplay SINT
b B Outputs
(] .n,fmta Download Predefined PDO Assignmernt: {none)
4 s Drive 1 (Kinco F_R) S8 EC0 asgmrcnt Load PO ifofram device
] TP00 8 PDO Corfiguration e
& Actual position Name Online Type Sze  >Addr. In/Out UserlD Linkedto
51 Status word
# Emor Code ¥ Actual position X -1 DINT 40 7.0 Input 0 nDataln1.In. Inputs . E...
1 mode of operation display | [ # Sttus werd % 2104 uINT 20 750 mptt 0 nState, nState2
41 Touch probe status # Error Code [] UINT 200 70 mput O
$1 Touch prabe Rising! # mode of operati.. D SINT w70 hpust O
# DigitalInputs # Touch probe sta.. X 0 UINT 200 800 puwt 0 nStates, nstates
4 W RxPDO # Touch probe Risi... X 0 DINT 40 820  npt 0 nDataln3 ., In . Inputs . E..
e Torget Position # Digital Inputs 1572864 UDINT 10 860 npst D
% Control Word &F WcState X 0 BIT 0.1 15223 Input 0 nStated, nStated
Touch probe function #inputToggle X 0 BT 01 1243 Inpwt 0 nStated, nstated

2.
PDO group.

If the default PDO group does not meet the requirements, then refer to the following figure to select another

TwinCAT Project2 & X

ae-o-al s
Search Solution Explorer (Ctrl+;)

57 Solution ‘TwinCAT Project? (1 project)
4 ] TWinCAT Project?

4 T Devices
4 = Device 2 (EtherCAT)
*® Image
2 Image-Info

b 2 SyncUnits

b 0 Inputs

b Outputs

3 InfoData

4 ko Drive 1 (Kinco FD_RX)
b TXPDO
bl RxPDO

3.

General EherCAT DG ProcessDaia Plc  Stamup CoE-Orime Onime NC:Online NC:Functions
o Sync Manager, PDO List
SM  Size  Type  Flags Index Size Name Flags smM su
0 128 MbxOut Ox1AD0 19.0 TXPDO 3 o
1128 Mben WA 170 TXPDO 0
2 Outputs o160 80  R«PDO 2 0
319 Ipus 1601 170 RePDO 0
Sfllect RxPDO or TxPDO here | &1602__80 LREE . . U]
This shows the PDOs contained in each group of
RxPDOs or TxPDOs
PDO Assignment (x1C12), PDO Cortent ((x1600):
Index Size Offs Name Type Defauit fhex)
x607A:00 4.0 0o Target Position DINT
§s disp ps| BEDE0 20 40 ComnlWerd UINT
(60BE:00 20 60 Touch probe funclion UINT
o TxPDO groups 50
— PDUs are displayed here and can be added or defeted
Download Predefined PDO Assignment: (none)
& PO Assigrmert Load PO info from device
{8 PDO Configuration
Ty — =
N name Online Type Size  >Addr. In/Out UserlD Linkedto

If you do not have the desired object in the PDO group, you can add or delete it. Right-click in the "PDO

Content" window to remove the default PDO and add the required PDO.
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wincarproject2 = |

General EtherCAT DC Process Data  Pic Statup  CoE-Onfine Online NC:Online NC: Functions
Sync Manager: PDO List
SM  Size Type Rags Index Size Name Fags SM su
0 -] MbxOut Ox1AD0 190 TXPDO 3 0
1 128 Mbxin Ox1A01 170 TXPDO 0
2 8 Outputs (x1600 80 RxPDO 2 0
3 19 Inputs 0x1601 170 RxPDO 0
1602 80 RxPDO 0
PDO Assignment (0x1C12) PDO Content ((x1600)
R . Offs  Neme Tipe Defaut hex)
) 00 Target Postion
T 6040:00 20 40 Control Word Add New Item... Ctrl+Shift+ A
(x6083:00 2.0 60 Touch probe function Delete Del
80 Edit
Download Predefined PDO Assignment: (none] Print p
::g - Load PDO info from device Move Up
Dl Cuomn 1 bnd Accinemnd Move Down

Write slave E2PROM

1. If TwinCAT has already scanned the slave, but the slave Drivel (Kinco FD) has a question mark next to it or
the PDO cannot be read or written due to a mismatch in the XML file, then you need to write the correct XML into

the drive's E2PROM, as shown in the following figures.

e T
2oQ|e-#| 4= Genaral| EherCAT [IC | Frocess Data|Tle | Startug|Cof - Online | Online
— L 2R 1. Kinco 1D
* W Outputs “B| rosscureife TmIZIG [ HTEOIC
@ ac Aato Tne Ad 02
B SAFETY
Hces EtharCAT & 1001 Advanced Settings.
« @vo
4 "% Devices Previous Port: Master
4 ™ Device 2 (EtherCAT)
*® Image
¥ image-info 3
b 2 SyncUnits
- Inputs
* FrmOState
* FrmOWcState
# FrmOlnputToggle
# SlaveCount 1 Name Oniine Type Size  »Add.. In/Out User.. Linkedto
5 .;:"5““ # Actual position X -114267045 DINT 40 T0 I O nDwhlnL. . I . Inputt s
P W 1“'0;:'; # Status word X 552 UINT 20 750 Inpt 0 nState], nState2
F WcState X1 [ 14 o1 15223 Input 0O nStated, nStated
4 L5 TXPOO #loputToggle X 1 B 01 15243 lopwt 0 nStated, nStated
8 Ackesl posiion * State 257 UINT 20 15480 Iept O
# Status word # Adsaddr 165.754206.222.. AMSADDR 80 15500 Inpwt O
+ @ RPDO * Chn ] USINT 10 15580 Input O
%+ Target Position # DcOutputshit X 610300 DINT 40 15590 leput O nDcOutputTime . In . L.
I Covteol Woed # DelnoutShift _ X_3389700 DINT 40 15630 lnowt 0 nDcinputTime . In . In...
b @ WeState
b @ InfoData =
(a)
¥ General Smart View
' M_"”_‘"‘" Config Data (evalusted from ESC) Device Identity (hex)
" E:cv::m'd Cletic E'PROM Size 2088 B | | st 0x00851168
cess - -

'\ E3PROM 4 PII Type SPI slave -/ Product Code 0x045T0882
Configured fat Device Emalation (state machine ewale Revizon ¥o 0x01F4006E
Enhanced C SFI / 8 / 18 i Interface Serial Bo. 0x00000000
¥/ BUSY Open Drain (¥ BUST High Active

- INT Oven Drain INT Migh Active Product-Ravision:
Hex Editor
FPGA 32 Bit Interface A Thi
Memory 7I%D Open Drain (¥ WD Migh Active O s Rk b
Input Latch M3
Bootstrap Configuration
Syne Signal Configuration Out Stert/Length 0 0
SYNCO {oen Drain SYNCO Migh Aet
. " g In Start/Length 0 0
¥ SYNCO §nabled ¥/ SYNCO ve FOI IRQ
SYRCt SYNCI Migh Act
o hin ek ety Standard Configuration
SYNC1 Enabled STNC1 to FOT TRQ
Out Start/Length 4086 128
Impulse Jength (0 0
In Start/Length: 5120 128
Write E'FRON... | [ Resd E'PROM... |

(b)

Note

-

® Before writing E2PROM, you need to copy the drive XML file to the TwinCAT installation
directory, default path C:\TwinCAT\3.1\Config\lo\EtherCAT.
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1. After clicking "Write E2PROM" the following window will pop up, in the window will appear in the list of XML

has been added, select the correct XML, click OK to download.

Write EEPROM |-

Show Hekden Devacer e

2. At the same time, there is a progress bar “—— in the lower right corner of the TwinCAT
window, please observe the status of the progress bar. After the operation is finished, please power off and restart the

PLC and drive, and re-scan the slave to make the newly written XML take effect.

FoE upgrades the slave firmware

FoE supports the firmware download function from the master station to the slave station in the boot state via
EtherCAT communication. Before downloading, the Kinco JD2 server needs to be switched to the Init state first,
then to the Boot state, and then click Download, and select the firmware in the.elf format for downloading. After the

download is complete, switch the server to the Init state, and then power off and restart the server.

a *

lo-a|p- '
O« ‘ © | ~ General EtherCAT DC Process Data Plc Startup CoE - Online
B FE(Cirl+;) P~ 2
State Machine 3 4

' TwinCAT L8_ecat”(1 -"TIH)
ICAT LB ecat Il Init I I Bootstrap I

e S
AOTION Pre-Op Safe-Op
e Requested State: |:|

AFETY Op Clear Error
T+
i
IS10H DLL Status
(NALYTICS
= Device 3 (EtherCAT) ot s
’? Image ort C:

8 Image-Info
b 2 SyncUnits
3 Inputs

3 Qutput: i
M Coutpuits File Access over EtherCAT

b W InfoData 1

b TXPDO
b RxPDO

13.3.3.4 OMRON NUJ series controller application
When Omron NJ series PLC controller communicates with a single drive, directly use the network cable to
connect the EtherCAT interface of the controller and the IN interface of the drive; when the controller connects with

multiple drives, connect the OUT interface of the previous drive to the IN interface of the next drive.
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Figure 13-20 Omron NJ controller connecting drives

Drive parameter setting

Use KincoServoPRO software to set the drive parameters, refer to the drive user manual for details, and only
the parameters that must be set and the function description of commonly used parameters are listed below.

1. In the digital input (DI), functions such as limit functions can be set as needed.

R AP [1] X | B210 Config

DIOMontor | DIDSettiegs  1.DIO Settings Default To Retrieve 10 Configuration In Real Time B Get v s confguration in el e

Clear The Current Function Polarity
Pileumber  Funcion 2.FuNction Selection 1

Eratie

Enable Reset Enrors Operation Mode Seiection

Clear The Current Function  ces [ 3 Click Send

TIE .
i|iiE i

2.  Configure the corresponding motor. In the function configuration section, find the Motor Config , as
shown in the following figure. iSMD offers three configuration methods. It can read the parameters stored internally
in the encoder or read the parameters stored in the motor's inventory; for third-party motors, custom configuration

can be done based on the motor parameter drawings.

* Funcion Sering

o
Function Configuration Bar

250



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

3. When using Omron controller, the EtherCAT communication station number must be set through the
Node ID [100B00]. It is recommended to set it according to the actual physical connection sequence to facilitate
management and configuration.

4. After the servo parameters are set, it is necessary to save the control parameters and motor parameters.

Click the [Init param] and [Save param] buttons e SRR E

in the project directory.
5. If it is necessary to adjust parameters such as the servo PI, set the parameters of the speed loop and position
loop.

Controller parameter setting

1. The drive XML file can be downloaded from the official website of Kinco.

2. Copy the drive XML file to the NJ series programming software Sysmac Studio installation directory, such
as:
C:\Program Files\OMRON\Sysmac Studio\ODeviceProfiles\EsiFiles\SystemEsiFiles
When the right toolbar can not find the drive slave, you can add the XML file to:
C:\Program Filess\OMRON\Sysmac Studio\IODeviceProfiles\EsiFiles\UserEsiFiles
If you need to add or change XML files, please exit Sysmac Studio first. The XML files will not take effect until
Sysmac Studio is restarted.

3. Connect the EtherNet port of the computer and the controller with a network cable, open Sysmac Studio,
click New Project, and select the device and version information of the connected controller (found in the Controller

product TAB).

= Project Properties

Project name
[@ Open Project

_ Author
& Import..

Comment

Online

Type Standard Project
4% Connect to Device

Version Control

'ﬁﬁ Select Device

W, Version Control Explorer

‘ Category Controller
License

Device NI501
= License

Version m

Create

4. After creating the project, double-click "EtherCAT" in "Configurations and Setup" on the left, and then
bring up the master view. Then set the parameters of the right master station (generally, the parameters can be set by

default).
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File Edit View Insert Project Controller Simulation Tools Window
|« 25w

Multiview Explorer

Item name Value
Device name Master

Model name Master
» = CPU/Expansion Racks Product name Master
# 1/0 Map Number of Slaves 0
PDO Communicati... 2000
PDO Communicati... =
Reference Clock Exist
« Cam Data Settings Total Cable Length
> Event Settings ail D Fail-soft operati( ¥ |
CviEe e o]
4 Data Trace Settings
z ( Failsoft Operation Setting
v & POUs Select how to operate the master when
rograms

a major fault level error is found on a
slave.
v i Program0 o

L& Section0

» A Controller Setup
» & Motion Control Setup

5. Find the kinco slave at the bottom of the right toolbox, right click Insert, add the connected slave (insert a

few of the actual connections), after adding the slave, the main view area and the left configuration area will display

the slave and assign the node address, as shown in the following figure (the test takes the single axis as an example).

B tinco-Test - new_Controller 0 - Sysmac Studio (32bit)

- o X ﬁ
file  Edit  View Insert Project Controller Simulation Jools Window Help:

3 3 Frequency Inverter
= Digi

10
PDO Communicat...

Enabled v

0x00000000 all versions |

X3) Main devic
a name for th

Output il 2N G ECT Revit 0

MOBC Rev1.2

> Tasks

A Fifter

6. Click the slave to set the slave parameters. Generally, the default parameters in the box as shown below can

meet the basic motion control requirements. If the parameters of multiple slave stations are set, you can right-click to

copy — paste after setting one slave parameter.

File Edit View Insert Project Controller Simulation Tools Window Help.

Multiview Explorer

new Contraller 0 v

L1 Terminal Coupler
[ Servo Drives

[ Frequency Inverter
= Digital 10

= Analoa 10

input Keyword

g versions

PDO Map Settings

[Enabled (OC-

Uisabled

-HA X5.X6) Sub-

[ [Eheeran

17 [FHnaiaal)

Output

[ S moec Rt

WModel nam
name:: D D
Q00001F
I Filter

If there are other control requirements (for example, if there is no motion control, most of the PDOs need to be
configured only as an ordinary EtherCAT slave), you need to add more PDOs. Click Edit PDO Map Settings, select

output RPDO channel or input TPDO channel, click Add PDO Entry, and select the PDO to be added in the PDO
menu bar that pops up. Then click Apply and OK.
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=

"'L‘ Kirco FD._ X Rev 000000173

7. Associate the drive PDO to the controller local 10. In the left menu bar Configuration and Setup,
double-click the I/O Map, then select the slave (note that only one slave can be set at a time, all slaves need to be set),

right-click and select Create Device Variable, and the system will allocate the local 10 variables.

| File Edit View Insert Project Controller Tools  Window  Help

Multiview Explorer

frew Contrler0 | | Positon [ Descipion | RW | Dotaype | Varsble |

44 Configurations and Setup Node1
v EtherCAT
L= Node : Kinco FD_RX (El

» = CPU/Expansion Racks

RxPDO_Target J£001_RxPDO_Targ:
RxPDO_Contr¢

RxPDO_Touch)

TXPDO_Positic

TXPDO._Status

TXPDO_Error.|

TXPDO_Mode|  Search
TXPDO_Touch,  Expand/Collapse All
TXPDO_Touch
Settings TXPDO _Digital
Trace Settings v & CPU/Expansion f

va POUs  OptionBoi Option Board

ontroller Setup
lotion Control Setup

¢ Cam Data Settings

> Event Settings Create Device Variable

PP PARPRPDEES

[TTTITITLT]

Create Device Variable with Prefix

 NXBusMa b NX Bus Maste
Display Node Location Port

v Programs
v Program0
L Sectiond Output

L Functions

8. Sets the period in the task settings. In the Configurations and Setup area, double-click Task Settings to set
the period of the main fixed-cycle task. Note that this task cannot be deleted and the period must correspond to the
sync cycle set by the drive. Otherwise, it will cause the loss of sync messages and cause the motor operation

oscillation!

new_Contralie v |

] Emcen |
=

&

&R o : Lk
[Priman Task ] R - 5B

sEH

9. Select Project — Check All Programs for errors.
10. The basic communication parameters are set, and the program can be downloaded and debugged:

(1)Select Controller — Communication Setup, select the programming port used (such as network port).
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(2)Select Controller — Online. After online, the controller status will be displayed in the bottom right corner.

I B kinco-Test - new_Controller 0 - Sysmac Studio (32bit)

[m] X

FEile Edit View Insert Project Controller Simulation TIools Window Help
[T
I @

R T o
Multiview Explorer

new_Controller 0 v |

urations and Setup

s Toolbox
AR T —
“All groups
[ Terminal Coupler
[ Servo Drives
[1 Frequency Inverter
= Digital 10

[Node AddressINetwork configur
Master
Master
":ﬂ Kinco FD_RX
CPU/Expansion Ra
1/0 Map
s Node Add.
> Controller Enable/Dis. .
Serial

Input Keyword

M Show all versions

NX-ECC201 Rev:1.2
NX-ECC201 EtherCAT|

I:I NX-ECC202 Rev:1.2

Device name

Set a name for the slave.

[ \ECc0s Rt s
8 rosanmns |} [ 0 5ot
va PC

Build

Programs &

v Program0 k9 U oy

L& Sectiond =

> X [ Reso:15ANoai-£CT

Description | Program |

Locatiol | [[FIE Nt

Functions
Function Blocks
»m Data

>3 Tasks

[f7] i B

Model name : N

L Product name :

L Revision: 1.2
Vendor : OMR(
Comment : Ethe

H Filter

3)

Select Controller — Synchronize. After synchronization, the comparison between the controller and the

current local engineering program and parameters will be displayed. Select transfer to the controller, select "Yes" in

the prompt box to enter the programming mode, and click "Yes" after the transfer is completed to enter the running

mode.

kinco-Test - new_Controller 0 - Sysmac Studio (32bit)
= B Y
File Edit View

Insert  Project  Controller  Simulation  Tools  Window  Help

Multiview Explorer Toolbox

Allvendors =1
[ Terminal Coupler

[ Servo Drives

Input Keyword

W Show all versions

: —
[new_Controller 0 v \

fem name _ Value
Model name  Master
Product na...  Master
Numberof... 1
PDO Comm... 2000

Kinco FD_RX Rev:

»= CPU/Expansion
= 1/0 Map &
ontroller Setup

Total Cable.

Device name

Set a name for the m D NX-ECC203 Rev:1.6

ﬂ R88D-1SANO2H-ECT Rev:1.0

[ Ree0-1sAN#HECT Revito
Output

Model name : NX-ECC2
LJ ] Product name : NX-ECC

r Revision : 1.2

Vendor = OMRON Corn
unction Blocks

»m Data
»ra Tasks ONLINE

ERR/ALM RUN mode

A Filter

11. If more than one drive is used, you can go back to the EtherCAT settings page, select the master, right-click
to reallocate the slave node address, and assign the slave node address in the settings window that appears. Generally,

the slave address is assigned in order from 1 to 32, etc. Set it and click Write Slave Node Address.

inco-Test - new_Controller_0 - Sysmac Studio (32bit) X I

o

Insert  Project Controller Simulation Tools ~Window  Help

~ Toolbox - q

L —

aal Coupler
Drives

M Show all versions
MS12x-M-ECT Rev:1.0
Expand All

Collapse All 11-500C-ECT Rev:1.0
e of the Master W-ECT Rev:1.0

W-ECT-6 Rev:1.0

Output

Program0
ion0
L Functions

Function Blod

Write Slave Node Address.

Compare and Merge with Actual Network Configuration
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library
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Product name : NX-EC
Revi
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12.Power off and reboot the controller and drive, power on and online again. The monitor shows the slave

station has been connected normally.

lNo Add ress|Network confglratiun ]

= “ Ma;ter

v
: Kin® o D Rev:0x000001F0

If the connection is wrong, the box below shows a cross instead of a triangular arrow. Click the Master, right
click to display diagnosis/statistics information, can monitor the network status. If there is an error, you can select

the Toolbar — Tools — Troubleshooting to see the specific error information.

B kinco-Test - new_Controller_0 - Sysmac Studio (32bit) - o X

File Edit View Insert Project Controll i i Tools  Window Help.

Multiview Explorer | t ~ Toolbox
[Allvendors

new_Controller 0 v

Froups
‘erminal Coupler
ervo Drives

Expand All ‘ NX-ECC202 Rev:1.2
Collapse Al

o = NX-ECC203 Rev:1.6
Calculate Transmission Delay Time of the Master

1 Data Trace Settings ‘ R88D-1SANO2H-ECT Rev:1.0

v S| RIS TR0
va POUs Output Wiite Slave Node Address

vt Programs Compare and Merge with Actual Network Configuration Model nal
v Program
i Get Slave Serial Numbers

Vendor - OMRON Corn

|| Display Diagnosis/Statistics Information | [T .q

Display Production Information
Display Packet Monits

SRy e it LINE 192.168.250.1
Display ES| Library ALM RUN mode

13. The corresponding slave data can be viewed and read in the 10 map, indicating successful communication.
w0 [i5288| RAW | BoEER | | TR
v € BtherfCATRSEEE

Bl ¥ ' Kinco FD
RxPDO_Target_position_607A_00
RxPDO_Controlword 6040 00
RxPDO_Touch_Probe_Function_60B8_00
TXPDO_Position_actual_value_6064_00

DINT I
o]

UINT q

DINT 1188971479

UINT 536

UINT 20472

SINT 0

UINT 0

DINT 0

UDINT O

TXPDO_Statusword_6041_00

TXPDO Error_code 603F 00

TXPDO_Modes_of operation_display_6061_00
TXPDO _Touch_Probe_Status 60B9_00
TXPDO_Touch_Probel_Positive_Posit_60BA_00
TXPDO_Digital_inputs_60FD_00

DI IIPDEDEE S

Can also view the three indicators of the EtherCAT port in the lower right corner of the controller body. The

meaning of the status of each indicator is as follows:

Indicator | Color Status Meaning
NET RUN Green \.’ Lit. EtherCAT communications are in progress.
Taneot +_Inputs and outputs for /O data are in operation.

\!]/ Flashing | EtherCAT communications are established.

= This indicator shows either of the following conditions.

+ Only message communications are in operation.

+ Only message communications and I/O data inputs are in op-
eration.

I:l Not lit. | EtherCAT communications are stopped.
* The power supply is OFF or the CPU Unit was reset.
+ AMAC address error, communications Controller error, or oth-
er error occurred.

NET ERR Red ‘.’ Lit. A hardware error or unrecoverable error occurred, such as for
~ exception processing.

\!]/ Flashing | A recoverable error occurred.
N

| D Notlit. | There are no errors.

LINK/IACT Yellow \D/ Lit. Alink is established.

~

\Z’ Flashing | Data communications are in progress after establishing link.
> Flashes every time data is sent or received.

I:l Notlit. | The link was not established.

At this time, in the KincoServoPro software, click Operation mode — EtherCAT, you can see the PDO

255



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

information of successful configuration, as shown below. You can also see whether there is sync data in the "Others"

(the ECAN_Sync is not 0, which means there is sync data and has been synchronized).
1PDO1  TPDO2 TPDO3 TPDO4 TPDOS TPDOS  TPDO7  TPDOS RPDO1 RPDO2 RPDO3 RPDO4 RPDOS RPDO6  RPDOT
Index Name Current value Mapping object Mapping object value Mapping Unit Index Name Current value Mapping object Mapping object value Mapping Unit
1AD000 Group_TX1_P... T - - - 160000 Group_RX1_P... 3
140001 TX1_PDO1 60640020 Pos_Actual 52 D inc 160001 RX1_PDO1 607A0020 Target_Pesition 0 D inc
1A0002 TX1_PDO2 60410010 H  Statusword 5231 H 160002 RX1_PDO2 60400010 Controlword 6 H
140003 TX1_PDO3 603F0010 Error_Code 0 160003 RX1_PDO3 60880010 Touch_Probe_Function 0 H
1AD004 TX1_PDO4 60610008 Operation_Mode_Buff 8 160004 RX1_PDO4 0
1AD005 TX1_PDO5 60890010 H  Touch_Probe_Status 0 H 160005 RX1_PDO5 0
1A0006 TX1_PDOG 60BA0020 [£ Touch_Probe_Rising1 0 160006 RX1_PDO& 0
140007 TX1_PDOT 60FD0020 H Digital_Inputs 180000 H 160007 RX1_PDOT 0
140008 TX1_PDOS 0 n 2 # 160008 RX1_PDO8 0

ECAN Configuration

ECAN_Sync_Cycle ECAN_Sync_Shift
1ms 0

ECAN_Sync ECAN_Sync_Clock
500E clock sync

Sync_TPDO_Diff

0

According to the above information, it means that the controller has successfully communicated with the
EtherCAT of the drive.
Programming control axis motion
1. Point to point control

After the communication is established, the variables mapped to the controller by IO in the program can be
assigned to each object of the drive, to control the drive motion. For example, a value can be assigned to the target
velocity, the control word is assigned to OxF, and the operation mode is set to 3 to run the velocity mode. See the
drive user manual and controller programming information for details.
2. Motion control axis configuration
(1) Add axis. In Configurations and Setup, double-click Motion Control Setup, select Axis Settings, click Add —
Motion Control Axis, the project needs to control a few axes to add a few axes (must actually connect these axes,

otherwise an error will be reported).

B kinco-Test - new_Controller_0 - Sysmac Studio (32bit) - O X

File Edit View Insert Project Controller Simulation Tools Window Help

EER alscunmia

Multiview Explorer ~ 1 _ ~ Toolbox
Node Address|Network configuration I

new_Controller 0 v
— — Value
A4 Configurations and Setup I-II All groups
E001 EiRE T

therCAT Klnlﬂ Kinco FD Rev:0x000001F9 [REermmtvsrss [ TerminaI.CoupIer
[ Servo Drives

[E] Frequency Inverter
v CPU/Expansion Racks Mihleze. = Dig(i]tal o

L CPU Rack igg Eo... 2000 us — —
0. Input Keyworc
#1/0 Map Referen...
» 1 Controller Setup Total Ca...

L= Node1 : Kinco FD (E001) Product...  Master

[l Show all versions

v & Motion Control Setup NX-ECE201 H!l?’!\;ATrn,plPr

ﬂ [:3 E o ; | D NX—C202 Revi1.2

« Cam Data Settings D NX-ECC203 Rev:1.6

> Event Settings _ _ i : R88D-1SANO2H-ECT Rev:1.0
® Task Settings Axis Setting Table El

# Data Trace Settings ﬂ K88D*1S_AN04H—ECT Rev:1.C

- Information Buila failed: Frogram0.Section0
» [ — 7] ROED-1SANOBH-ECT Reve.C

(2) Associate PDO to axis control variables. Double-click the axis you added to configure the axis. With the motion
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control axis, the point-to-point normal control can no longer be used, and the 10 mapping will be automatically

removed when the axis is configured.

| I kinco-Test - new Controller 0 - Sysmac Studio (32bit - o X

File  Edit View Insert Project Controller Si i Tools  Window Help

|+ 2 a e

Multiview Explorer

‘new,Controller,O v
1 Configurations and Setup

v 7 EtherCAT Axis number
«< Node : Kinco FD (E001) u Motion control
v = CPU/Expansion Racks Axisuse  [Usedaxis
Rack Axis type  [Servo axis

Map Control function VAII

SRl Contilarsatn Feedback co‘nlroi control loop
Input device 1 Channel
Input device 2 Channel
v & Axis Settings Input device 3 d> Channel
e X 1) Output device 1 [Node : 1 Kinco FD(E00T) v | Channel
Output device2  [<Notassigned> | v Channel
Output device3  [<Notassigned> | v Channel

v & Motion Control Setup

L% Axes Group Settings
¢ Cam Data Settings
 Event Settings 5 ¥ Detailed Settings
&, Reset to Default
| Function Name | Device | Process Da
= Output (Controller to Device)
% 1. Controlword [Node:: 1 Kinco FD(E001) [V &

# Data Trace Settings

A Filter

To use the instructions of the MC function module for the axis, the following objects must be set (if the

to add it).

corresponding PDO map is not selected, please refer to
[ | Process Data

Function Name |
Output (Controller to Device)

"Edit PDO Settings"

1. Controlword lode : 1co gl
3. Target position [Node : 1 Kinco FD(EOOT)
5. Target velocity [<Not assigned>
7. Target torque Wssigned
9. Max profile Velocity [<Not assigned>
11. Modes of operation N
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function
44. Software Switch of Encoder's Inpu
Input (Device to Controller)
22. Statusword
23. Position actual value
24. Velocity actual value

*
*

25. Torque actual value

40. Touch probe status
41. Touch probe pos1 pos value [<Not assigned>
42. Touch probe pos?2 pos value <Not assigned>

For configuration of other input and output PDOs, refer to the controller manual. If PDO is not necessary, it is
not recommended to configure. Too much configuration will occupy the EtherCAT bus resources and affect the
transmission efficiency.

(3) Set axis parameters such as encoder resolution, maximum velocity, home definition, position limit, etc. Please

refer to the controller manual for details.
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M kinco-Test - new_Controller 0 - Sysmac Studio (32bit)

d G0

Multiview Explorer

~ 2 [ MC Axis000 OMCT) X =
| & re according to needs

[new_Controller 0 v
A4 Configurations and Setup
vz EtherCAT
v Node1 : Kinco FD (E001)

v = CPU/Expansion Racks

¥ Unit
Unit of display O pulse

®@mm @ um ® @ degree

¥ Travel Distance

Command pulse count per motor rotation [(EE pulse/rev —

© Do not use gearbox
Work travel distance per motor rotation pulse/rev
Reference: Unit conversion
unt per motor rotation [UDINT] ,

Rbegel Bt lss nce per motor rotation [LREAL]

Work travel di

@ Use gearbox

> T. -1

® inch

@

Travel distance [U

Fill in the feedback resolution of Kinco motor encoder

ngs ™ (incorrect value rilJEIEEShe motor to malfunction—

* Task Settings

ce Settings

A Filter

NI series motion control instructions conform to PLCopen standard. Kinco drive is the standard EtherCAT slave.

The following is a brief description of CSP mode, CSV mode, and the MC Home homing instruction. See the

controller manual for more MC instructions.

3. Cyclic Synchronous Position mode (CSP) instruction

This mode can meet the requirements of most working conditions. For specific application instructions, please

refer to the controller manual. The following PDOs need to be configured for this mode.

wEEOAE
TR

551 Kinco FD{EDD1)
<F5Hie>
<Fk5Hie>
<FHE>

A

ue limit value
que limit value
Touch probe function

I 4 44 44 4444

T52:1 Kinco FD(EDO1)
Kinco FD{EDOT)

<FHE>

<FHk>

<FHE>

Position actual value
y actual value
Torque actual value

4 4 4 4 4

ation display

MC_MoveVelocity instruction

6040h-00.0{RxPDO_Co
607Ah-00.0(RxPDO_Ta

6060R-D00{R=PDO_Mc

6041h-00.0(TXPDO_St:
6064h-00.0{TXPDO_Po
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MC_MoveRelative instruction

9 Note

® (Calculate the actual velocity (RPM) of the motor according to the feedback resolution of the motor
encoder. Because the instruction is CSP mode instruction, the actual velocity of the motor is about

100000/65536 * 60 = 92 RPM. (65536 is the feedback resolution of the kinco motor encoder)

4. Cyclic Synchronous Velocity mode (CSV) instruction

To use this instruction, the target velocity (0x60FF) must be mapped in the controller's axis settings. Here are

the PDOs that need to be configured for this mode.

- Output (Controller to Device)
* 1. Controlword
* 3. Target position
5. Target velocity
1. Target torque
9. Max profile Velocity
11. Modes of
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function
44, Software Switch of Encoder's Input
Input (Device to Controller)
22. Statusword
23. Position actual value
24. Velocity actual value
25. Torque actual value
27. Modes of operation display
40. Touch probe status

41. Touch probe pos1 pos value
. Touch probe pos2 pos value

Node : 1 Kinco FD(E001)
Node : 1 Kinco FD(EOOT)
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
<Not assigned>
<Not assigned>

Node : 1 Kinco FD(E0OT)
Node : 1 Kinco FD(E0OT)
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
<Not assigned>

L HE NIE BRI NIE HIE NIE BRI |

L NI MR IR MIE HIE NIE IS |

6040h-00.0(RxPDO_Co
607Ah-00.0(RxPDO_Tai
60FFh-00.0(RxPDO_Tar

6060h-00.0(RxPDO_Mc

604Th-000(TXPDO Stz
6064h-00.0(TXPDO_Po

h-00.0(TXPDO_Mk

The MC_SyncMove Velocity instruction block is called in the program to run.
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9 Note
o

Calculate the actual velocity (RPM) of the motor according to the feedback resolution of the
motor encoder. Since the instruction is in CSV mode, the actual velocity of the motor is about
2000000/65536/16.384 * 60 = 111 RPM. (65536 is the feedback resolution of the kinco motor

encoder, 16.384 is the basic unit coefficient of the drive)

5. Use the probe for homing
(1) The drive DIN port defines the fast capture function, as shown in the following figure, DIN2 must be
defined as Fast Capture 1, DIN3 as Fast Capture 2, so that the input state 0x60FDO00 bitl7 and bitl8 exactly

correspond to Fast Capture 1 and Fast Capture 2.

DIO Monitor DIO Settings Get the |O's configuration in real time

Digital Input (D1)
PIN number Function Batch Clear Polarity
DIN1 4 High
DIN2 Fast Capturel 1
DIN3 Fast Capture2 £ High

When using the Z phase signal as the trigger signal, because the Z signal is small, the drive starts the Z signal
capture function after the fast capture 1 rising edge is triggered. That is, the drive will capture the position where the
first Z signal is encountered after the fast capture 1 signal is set, so attention should be paid to reset the fast capture 1
signal when capturing continuously. The reset of the fast capture signal in DIN does not necessarily require the
digital input port connection level for signal trigger, but can also be triggered by DIN simulation (0x201002).

(2) Add output and input mapping objects to the axis basic settings. When using the Omron MC_Home home

reset instruction, three objects 0x60B8, 0x60B9 and 0x60BA must be mapped. If these settings are not made, the

controller will alarm the set process data object insufficient error 0x3461.
liG
]

&4 G g

SHIEDIS
new_Controller 0 v

= CPU/TBHE

ey e g s D
5. Target velocity 251 Kinco FD{EDOT)
7. Target torque <FH>
9, Max profile Velocity <HESES
11. Modes of operation &1 Kinco FD{EOOT)
15. Positive torque limit value <FH>
1A Manathsm bnrmse fimit srakia SO 2
21. Touch probe function 551 Kinco FD{EDOT) 60BBh-00.0{(RxPDO _To v
44. Software Switch of Encoder's Inpul [esans A

- B (RERIREE)

22. Statusword 351 Kinco FD{EOOT) 6041h-00.0{TXPDO Stz ¥
23, 51 Kinco FD(EQOT) 6064h-00.0{TXPDO Po +

<FH> <FH>

Torque actual value <k5HE> <EOE
v EE 3 27 ation display Fi5:1 Kinco FD{EOOT) 6061h-00.0(TXPDO_M¢ '~
¥ &5 Program0 351 Kinco FD(EDOT) 6089h-00.0(TXPDO_To '~
? 41. Touch probe posl pos value T5%1 Kinco FD(EDOT) B60BAR-00.0{(TXPDO_Tc v

Section0 42. Touch probe pos2 pos value <FOE> <FHRL>
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Index Description Current value Units
608800  Touch_Probe_Function 0 H

60B900 Touch_Probe Status 0 H

B0BADD  Touch Probe Risingl W]

Set the capture function (0x60B800) according to the application requirements, observe the capture state

(0x60B900) and capture location. The capture function and the capture state are described as follows:

Capture function 0x60FDO00 description:

0 Negative position limit signal input is valid
‘ 1 Negative position limit signal input is invalid
0 Positive position limit signal input is valid
: 1 Positive position limit signal input is invalid
0 Home signal input is valid
? 1 Home signal input is invalid
0 Fast capture 1 signal input is valid
1 1 Fast capture 1 signal input is invalid
0 Fast capture 2 signal input is valid
v 1 Fast capture 2 signal input is invalid
0 0 Negative position limit signal input is valid
Capture function 0x60B800 description:
Bit Value Description
0 Fast capture 1 is invalid
0 1 Fast capture 1 is valid
Single capture, only a single capture of the position.
0 If you need to trigger fast capture 1 again to capture the
1 position, you need to reset — set bit 0.
| Contingous capture, the pos_ition is_con_tinuously _captured, and the posit@on is captured
every time the fast capture signal 1 is triggered, without the reset — set bit0.
0 Fast capture 1 triggered by an external signal
2 1 Fast capture 1 triggered by Z signal
3 - None
0 Fast capture 1 rising edge is invalid
4 1 Fast capture 1 rising edge is valid
0 Fast capture 1 falling edge is invalid
: 1 Fast capture 1 falling edge is valid
6,7 - None
0 Fast capture 2 is invalid
; 1 Fast capture 2 is valid
Single capture, only a single capture of the position.
0 If you need to trigger fast capture 2 again to capture the
9 position, you need to reset — set bit 0.
| Contim_lous capture, the pos.ition is_coqtinuously f:aptured, and the position is captured
every time the fast capture signal 2 is triggered, without the reset — set bit0.
0 Fast capture 2 triggered by an external signal
10 1 Fast capture 2 triggered by Z signal
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11 - None
0 Fast capture 2 rising edge is invalid
= 1 Fast capture 2 rising edge is valid
0 Fast capture 2 falling edge is invalid
P 1 Fast capture 2 falling edge is valid
14,15 - None

Capture function 0x60B900 description:

Bit Value Description
0 Fast capture 1 is invalid
‘ 1 Fast capture 1 is valid
0 Fast capture 1 or Z signal rising edge capture is not completed
: 1 Fast capture 1 or Z signal rising edge capture is completed
0 Fast capture 1 or Z signal falling edge capture is not completed
2 1 Fast capture 1 or Z signal falling edge capture is completed
3,4,5,6,7 - None
0 Fast capture 2 is invalid
i 1 Fast capture 2 is valid
0 Fast capture 2 or Z signal rising edge capture is not completed
’ 1 Fast capture 2 or Z signal rising edge capture is completed
0 Fast capture 2 or Z signal falling edge capture is not completed
10 1 Fast capture 2 or Z signal falling edge capture is completed
11,12,13,14,15 - None

(3) In addition to the above three objects, we also need to add a mapping of the digital input to transmit the

relevant signal through 0x60FD. See the figure below to set the digital input.
B inco-Test - new_Co smac S 3

r 0 - Sysmac Studio (32bit) —= [m]

File Edit View Insert Project Controller Simulation Tools Window Help

|v @« 5w

Multiview Explorer .- R

~ 1 ®. Section( - Program0 E T
‘r1ew7C0ntr0IIer70 v ¢ A B R
44 Configurations and Setup

v i EtherCAT

40. Touch probe status
= Node1 : Kinco FD (E001) | 41. Touch probe pos1 pos value

v CPU/Expansion Racks : 42. Touch probe pos2 pos value <Not assigned> v
Lon CPU Rack | aEnorcode [<Notassigned> ———— ~v°

45. Status of Encoder's Input Slave
e 46 Reference Position for csn

» 3 Controller Setup i

28. Positive limit switch

29. Negative limit switch

30. Immediate Stop Input

32. Encoder Phase Z Detection

33. Home switch

37. External Latch Input 1

38. External Latch Input 2
m Task Settings 4 A The combinations of MC Function Module functions and process data are changed.
 Data Trace Settings Whep changi_ng t_he combinations, please confirm tl_wt they behave_ as intended. .

Invalid combinations may cause unexpected operations of the equipment and machines.

v & Motion Control Setup

v & Axis Settings

¢ Cam Data Settings

> Event Settings

H Filter

In the above figure, the Home switch is the home proximity input signal of the Omron controller, which
corresponds to the home signal of the drive.

External Latch Input 1 is the home proximity input signal, which corresponds to the fast capture 1 of the servo.

Positive limit switch is a positive position limit signal, corresponding to the positive limit of the drive.

Negative limit switch is the negative position limit signal, corresponding to the negative limit of the drive.
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(4) There are 10 homing methods for selection according to the actual application. Through the homing setting

interface, set the h
| Mkinco-1 |
jFiIe Edit View Insert Project Controller Simulation Tools Window Help
|t o 6o

oming method. Please refer to the controller manual for detailed parameter information.

Muitiview Explorer ~ 0

‘ne ontroller 0 v| j

~ e,
¥ % EtherCAT

¥ Homing Method
<= Node1 :

Homing method [Pioximity reverse turn/horme proximmity input OFF v
signal [Use Z-phase input as home v |

Operation selection at positi
Operation selection at negati

Data Trace Settings

H filter

File Edit View Insert Project Controller Simulation Tools Window Help
|* % a @

Multiview Explorer

0 0 A [
new Controller 0 v ‘ ~ el o
M Configurations and Setud

Normal end

= 1/O Map

» 2 Controller Setup

¥ Velocity/Acceleration/Deceleration

Homing velocity Homing approach velocity 16700 UV

Homing acceler Homing deceleration i mmsst2

Homing jerk
¥ Others
Home offset | NN ™
c H ] s

Homing compensation velocity 1000 RUEWS
H Filter

Note

® Please refer to the controller manual for the specific setting of the velocity / acceleration
/deceleration of the drive to return the home. Since the homing instruction is CSP mode

instruction, the return velocity of the motor is about 334000/65536 * 60 = 306 RPM

(5) After enabling the drive via MC_Power, the execution is triggered by giving a rising edge signal to the

MC_Home instruction block. The following figure is the status of the instruction to complete homing.

MC_Home

MC_AxisD00m.

Axis Axis pmMC_Axis000
b_home
q=F Execute

Busypmm & | T&
CommandAborted s & &5
Errorpm o\ 25

ErrorlDjm & 1 =5

(6) The homing method in this example is to use the home proximity input OFF, that is, the motor runs at the
home return velocity after triggering the home instruction, switches to the home return velocity after touching the

rising edge of the home signal, and triggers the fast capture 1 after meeting the falling edge of the home signal to

return the home. The overall definition of DIN input of the drive is as follows:
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DIO Menitor DIO Settings

Digital Input (DI}

PIN number Function '?:;:atl Sin:::lt:on Polarity Valid input
DINT - £ High

DIN2 Fast Capturel £ High

DIN3 Fast Capture2 £ High

DINd - y t Low L ]
DiING - t Low L ]
DiNg & £ High

DINT . £ High

(7) Through the Controller — MC Monitor Table in the Sysmac Studio software toolbar, the running status,
current operation mode, actual position, and actual velocity of the drive can be monitored. The final homing status of
the axis can be monitored in the MC monitor table. If the homing cannot be successfully achieved, please refer to

step (3) to check whether the digital input setting is correct.

File Edit View Insert Project Controller Simulation Tools Window Help.

Multiview Explorer

w— Axis Name
new_Contraller 0 v =
Homing

Stopping
= ErrorStop
AL Coordinated
L Nodel : Kinco D (EC| | [yDatails
Expansion Racks dle
InPosWaiting
Homed
InHome
VelLimit
¥ Dir
Posi
Nega
W DrvStatus
ServoOn
Ready
N ?ﬁ;wer o DriveStatus indicates the status of each input signa, such as P OT
9 NI o set 1 for positive limit valid input, N_OT set 1 for negative limit
o o Valid input, HomeSw for home proximity input valid,
Home for home input valid.

# Data Trace Settings
v T I

HomeSw
Home
ImdStop
latcht

H Filter £

13.4 Profinet communication

13.4.1 Profinet introduction

Profinet (Process Field Net) is a real-time industrial Ethernet technology proposed by the PROFIBUS
International Organization in 2000 and became an international standard in 2005. It has the following

characteristics:

(1) Based on Fast Ethernet: The transmission rate reaches 2 x 100 Mbit/s, and standard Ethernet devices such
as switches can be used. It supports various topological structures including linear and ring. Use standard

IP addresses for convenient remote access and diagnosis.

(2) Divide multiple communication channels: Support standard Ethernet channels (TCP/IP, for non-real-time
data such as parameter settings), real-time channels (RT, for process data), and isochronous real-time

channels (IRT, for motion control), with priority given to motion control data transmission.

(3) Support for real-time motion control: Motion control data is transmitted via RT or IRT channels, with
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dedicated hardware and clock synchronization mechanisms ensuring jitter below 1 s; the PROFIdrive

profile defines process data objects for real-time motion control, known as messages.

(4) Flexibly meeting user needs: Different real-time levels and application categories are divided according to
different communication functions. Users can use the necessary communication functions based on their

own needs, saving time and technical costs.

(5) Emphasize diagnosis and safety: Provide a complete hierarchical diagnosis mechanism from channel level,
device level to network level to facilitate rapid fault location. Support redundant communication

mechanisms to enhance network reliability.

(6) Ecological maturity and compatibility: It features mature control platforms and toolchains, such as TIA
Portal and PRONETA, which simplify configuration through a unified device description file (GSDML)
and offer extensive device compatibility.

As a PROFINET IO device, iSMD supports the PROFIdrive standard, non-periodic communication, real-time
periodic communication, and equal-time synchronization mode.It also supports motion control messages such as
No. 1, No. 3, No. 102, No. 105, No. 111, and No. 750, which can meet various application scenarios ranging from
basic open-loop speed control to high-end synchronous position control. Specific message descriptions can be

found in Section 13.4.1.1-13.4.1.3.

13.4.1.1 Supported message
iSMD support telegram 1, 3, 5,9, 102, 105, 111, and additional message 750, covering AC (Application Class)
1, 3, and 4, as shown in the following table

Table 13-49 Available message

Application Class Message number
ACl1 1
AC3 9,111
AC4 3,5,102,105

9 Note

® Different versions of PN firmware support different messages, as shown in Table 13-50. The PN

firmware version can be viewed through [308001]. For details, please refer to Table 13-70.

The structure of each message are as follow:

Table 13-50 Each PN version supported message

PN firmware version” Supported message
XXXX XXX4 1,3, 111
XXXX X5 1,3,5,9,102, 105, 111,750 °

a PN4 firmware applicable to GSDML-V2.33-Kinco-MD60-20210507
PNS5 firmware applicable to GSDML-V2.43-Kinco-PA5-20240328
b When ‘ n’is 0, 750 message is not supported.
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Table 13-51 Message 1 (Application Class 1)

Message 1
1/O data number
Set value Actual value
1 STW1 ZSW1
2 NSOLL A NIST A
Table 13-52 Message 9, 111 (Application Class 3)
/O Message 9 Message 111
data
number Set value Actual value Set value Actual value
1 STW1 ZSW1 STW1 ZSW1
2 SATZANW AKTSATZ POS_STWI1 POS _ZSW1
3 STW2 ZSW2 POS_STW2 POS_ZSW2
4 STW2 ZSW?2
MDI_TARPOS XIST A
5 OVERRIDE MELDW
6
MDI _VELOCITY MDI _TARPOS XIST A
7
8 MDI_ACC
MDI _VELOCITY NIST B
9 MDI_DEC
10 MDI_MOD MDI_ACC FAULT CODE
11 MDI_DEC WARN_CODE
12 user user
Table 13-53 Meaaage3, 5, 102, 105 (Application Class 4)
/O Message 3 Message 102 Message 5 Message 105
data Actual
number Set value value Set value Actual value Set value Actual value Set value Actual value
1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1
2
NSOLL B NIST B NSOLL B NIST B NSOLL B NIST B NSOLL B NIST B
3
4 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2
5 Gl_STW Gl _ZSW MOMRED MELDW Gl _STW Gl _ZSW MOMRED MELDW
6 Gl _STW Gl _ZSW Gl _STW Gl _ZSW
G1_XISTI XERR G1_XIST1
7
G1_XISTI XERR G1_XISTI
8
G1_XIST2 KPC G1_XIST2
9
G1_XIST2 KPC G1_XIST2
10
Table 13-54 Additional message 750
Additional messagge 750
1/0 data number
Set value Actual value
1 M_ADDI M_ACT
2 M_LIMIT POS —
3 M_LIMIT NEG —

266




Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

13.4.1.2 1/O data signal
I/O data signal (set value and actual value) are used to compose the telegram, and the following table provides
all signals for the I/O data.

Table 13-55 Soignal table

Singal Abbreviation Data type Description
Control word 1 STW1 Ulé6
See section13.4.1.3.1
Status word 1 ZSW1 Ul6
Control word 2 STW2 Ul6
See section13.4.1.3.2
Status word 2 ZSW2 Ulé6
Speed set value A NSOLL A 116
4000h corresponds to the reference speed ?
Speed actual value A NIST A 116
Speed set value B NSOLL B 132
40000000h corresponds to the reference speed
Speed actual value B NIST_B® 132
Encoder 1 control word Gl _STW Ule6
Encoder 1 status word Gl _ZSW Ule6 See section 13.4.1.3.5
Message status word MELDW Ule6
. Equal to actual position [606300] plus position shift
Encoder 1 position acutal value 1 G1 _XIST1 132 [60FB07]. Unit DEC
Encoder 1 position acutal value 2 G1_XIST2 132 —
Position deviation value XERR 132 —
Position control factor KPC 132 —
Position acutal value A XIST A 132 Equal to actual position [606300]. Unit DEC
Position table control word SATZANW Ulé6
Position table status word AKTSATZ Ul6 See section13.4.1.3.3
MDI mode control word MDI _MOD Ul6
Position control word 1 POS STWI1 Ule6
Position status word 1 POS ZSW1 Ule6
Position control word 2 POS STW2 Ule6 See sectionl3.4.1.3.4
Position status word 2 POS ZSW2 Ule6
MDI target position MDI TARPOS 132 Equal to target position [607A00]. Unit DEC
. Unit DEC, DEC = (RPM * feedback resolution
MDI velocity MDI_VELOCITY U32 [641003] * 512 ) / 1875
MDI acceleration percentage MDI_ACC ulé 0~4000h COI'I'CSpOIldS to 0~100%, 2000h means the
acceleration/deceleration is reduced to 1/2 of the
MDI deceleration percentage MDI DEC Ul6 drive setpoint
0~4000h corresponds to 0~100%, maximum 199%,
MDI velocity percentage OVERRIDE Ule6 2000h means to reduce the speed to 1/2 of the drive
setpoint
|~ 0, ~|
Torque limit value MOMRED 116 0~4000h corresponds fco .IOQA’ 0, 4000h means the
target current (torque) is limited to 0
Fault code FAULT CODE Ule6 —
Warn code WARN_CODE Ulé6 —
Message 111 custom receive word user 116
See section 13.4.5.4.1,article 7
Message 111 custom send word user 116
Additional message 750 target torque M_ADDI1 116 Equal to the Target Torque %[607100], unit DEC
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Singal Abbreviation Data type Description
Additional message 750 torque limit M_LIMIT POS Ule6 Equal to the Max_Torque [607200], unit DEC
Additional message 750 actual torque M _ACT 116 Equal to the Actual Torque [607700], unit DEC

2 Reference speed = 1/2 of the maximum speed [607F00]
"When using message 111, the speed actual value NIST B is equal to the actual speed [606C00] in DEC.

13.4.1.3 Control word and status word
13.4.1.3.1 STWI1 and ZSW1

Control word 1 (STW1)

Table 13-56 STW1 each bit value meaning

Meaning
Bit
Message 1, 3, 5, 102, 105 (Application Class 1, 4) Message 9,111 (Application Class 3)
0 On / Off (ramp stop *)
1 No coast stop / Coast stop
2 No quick stop / Quick stop
3 Operation enable / Operation disable
4 Enable RFG ?/ Disable RFG (RFG output is 0) Do not reject traversing task / Reject traversing task
5 Unfreeze RFG / Freeze RFG (RFG input is not updated) No intermediate stop / Intermediate stop
6 Enable setpoint / Disable setpoint (RFG input is 0) Activate traversing task (0—1)
7 Fault acknowledge (0—1)
8 Reserved (Application Class 1, 4 do not support jog) Start reverse jog / Stop reverse jog
9 Reserved Start forward jog / Stop forward jog
10 Control by PLC / No control by PLC
11 Setpoint is reversed / Setpoint is not reversed Start homing procedure / Stop homing procedure
12~13 Reserve
14 Use torque mode/Do not use torque mode
15 Reserve
2 When bit 4 of STW1 is 1, ramp stop corresponds to halt mode [605D00], and disable operation after stop. When bit 4 of STW1 is 0,
ramp stop corresponds to shutdown stop mode [605B00].
® RFG = Ramp Function Generator (Trapezoidal curve velocity generator) .When using Application Class 4, bit 5 does not work, and
either bit 4 or bit 6 is 0, resulting in an RFG output of 0.
Note: the significance for bit value = 1 is left of the slash ; bit value = 0 is right of the slash .

Status word 1 (ZSW1)

Table 13-57 ZSW1 each bit value meaning

Meaning
Bit
Message 1,3,5,102,105 (Application Class 1, 4) Message 9, 111 (Application Class 3)
0 Ready to switch on / Not ready to switch on
1 Ready to operate / Not ready to Operate
2 Operation enabled / Operation disabled
3 Fault present / No fault
4 Coast stop not activated / Coast stop activated
5 Quick stop not activated / Quick stop activated

268




Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

6 Switching on inhibited / Switching on not inhibited

7 Warn present / No warning

] Speed error within tolerance range / Followipg error within tolerance range /

Speed error out of tolerance range Following error out of tolerance range

9 Control requested / No control requested

10 Sg;:g dr(eii)ce}; (r)li)te)r(ecaece}(li rreetfee rreerrllccee sslgeeee((ii/ Target position reached / Not at target position
11 Reserved Reference point set / Reference point not yet set
12 Reserved Traversing task acknowledgement (0—1)
13 Reserved Drive stopped / Drive moving
14 Forward movement/Reverse movement Accelerating / Not accelerating
15 Reserved Decelerating / Not decelerating

Note: the significance for bit value = 1 is left of the slash ; bit value = 0 is right of the slash .

13.4.1.3.2 STW2 and ZSW2

Control word 2(STW2)

For message 3, 5, 102, and 105, valid only in IRT mode.

Table 13-58 STW2 each bit value meaning

Bit Meaning
0~11 Reserved
12~15 PLC heartbeat signal

9 Note
® Ifthere is a PLC heartbeat signal error or other abnormal communication, the drive will generate a

"CAN bus fault (alarm code 100.0)" alarm. The user can set Abort Connection Mode [600700] to

1: error ; set to 0: no process.

Index Description Preset value

600700 Abort_Connection_Mode

O:no process

1:error

® The alarm time threshold is determined by the product of Guard Time [100C00](in ms) and
Life_Time Factor [100D00], and the default value is 1000ms * 3 = 3000 ms.

Failure supervision

Guard_Time Life Time_Factor
1000 3
Status word 2 (ZSW2)

For message 3, 5, 102, and 105, valid only in IRT mode.

269



Kinco iSMD low-voltage servo integrated motor user manual

Chapter 13 Communication

Table 13-59 ZSW?2 each bit value meaning

Bit Meaning
0~11 Reserved
12~15 Drive heartbeat signal

13.4.1.3.3 SATZANW, AKTSATZ, MDI_MOD

Position table control word (SATZANW)

Used for message 9

Table 13-60 SATZANW each bit value meaning

Bit Meaning
0-2 Index of the position task to be started in the position table (value range: 0~7)
Bit 0~2 are valid only in the position table mode
3~14 Reserved
Operating mode selection
15 =1 MDI mode
=0 Position table mode

Position table status word (AKTSATZ)

Used for message 9

Table 13-61 AKTSATZ each bit value meaning

Bit Meaning
0-4 The index of the actual effective positioning task (value range: 0~31)
Bit 0~4 are valid only in the position table mode
5~14 Reserved
Operating mode
15 =1 MDI mode activated
=0 Position table mode activated

MDI mode control word (MDI_MOD)

Used for message 9

Table 13-62 MDI_MOD each bit value meaning

Bit Meaning
Select absolute/relative positioning mode
0 =1 Absolute positioning mode
=0 Relative positioning mode
1~15 Reserved
13.4.1.3.4 POS_STWI, POS_STW2, POS ZSW1,POS ZSW2
Position control word 1 (POS_STW1)
Used for message 111
Table 13-63 POS_STW1 each bit value meaning
Bit Meaning
0-2 Index of the position task to be started in the position table (value range: 0~7)
Bit 0~2 are valid only in the position table mode
3~7 Reserved
Select absolute/relative positioning mode
8 =1 Absolute positioning mode
=0 Relative positioning mode
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Bit Meaning
9~11 Reserved
Absolute positioning mode
12 =1 Execute the absolute positioning command immediately according to the target position chang
=0 The absolute positioning command will not be executed immediately according to the target
position change.
13~14 Reserved
Operating mode selection
15 =1 MDImode

=0 Position table mode

Position control word 2 (POS_STW2)

Used for message 111

Table 13-64 POS_STW2 each bit value meaning

Bit Meaning
0 Reserved
1 =1 Set the current position as the homing
2 =1 Activate homing switch signal
3~13 Reserved
14 =1 Activate software limit switch signal
15 =1 Activate hardware limit switch signal

Position status word 1 (POS ZSW1)

Used for message 111

Table 13-65 POS_ZSW1 each bit value meaning

Bit Meaning
04 Tl}e index of thp actuall effective.positioning task (value range: 0~31)
Bit 0~4 are valid only in the position table mode
5~7 Reserved
8 =1 Negative hardware limit switch signal active
9 =1 Positive hardware limit switch signal active
10 =1 Jog mode activated
11~12 Reserved
13 =1 Position table mode activated
14 Reserved
15 =1 MDI mode activated

=0 MDI mode not activated

Position status word 2 (POS_ZSW2)

Used for message 111

Table 13-66 POS_ZSW?2 each bit value meaning

Bit Meaning
0~3 Reserved
4 =1 Moving forward
=0 Not moving forward
5 =1 Moving reversely

=0 Not moving reversely
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Bit Meaning
6 =1 Negative software limit switch reached
7 =1 Positive software limit switch reached
8~15 Reserved
13.4.1.3.5Gl_STW, G1_ZSW , MELDW
Encoder 1 control word (G1_STW)
Used for message 3, 5, 102, 105.
Table 13-67 G1_STW each bit value meaning
Bit Value Meaning
0 ! Function 1 (Bit7=0):
Request to search sensor index signal position
1~3 — Reserved
Command:
0: —
46 1-3 1: Activate function 1*
2: Read sensor index signal position and put it into G1_XIST2
3: Cancel function 1
4~7: —
Mode:
7 0/1 Bit7=0: Sensor index signal position search
Bit7=1: Reserved
8~12 — Reserved
13 1 Request to transmit absolute actual position in G1_XIST2
14 1 Request to switch off the actual value measurements in the drive
15 1 Request to reset a sensor error
a Selection of function 1 (bit 0) and command (bit4~bit7) shall be set simultaneously.

Encoder 1 status word (G1_ZSW)

Used for message 3, 5, 102, 105.

Table 13-68 G1_ZSW each bit value meaning

Bit Value Meaning
0 1 Status:
Function 1 activated
1~3 — Reserved
4 1 Status:
Sensor index signal position available
5~10 — Reserved
11 1 Error acknowledgement in process
12 — Reserved
13 1 Indication of the transmission of absolute actual position in G1_XIST2
14 1 Acknowledgement for indication of invalid G1_XIST1
15 1 Sensor fault present

272




Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

Message status word (MELDW)

Used for message 102, 105.

Table 13-69 MELDW each bit value meaning

Bit Meaning
0 Reserved
1 =1 Torque does not reach the limit value
=0 Torque has reached the limit value
2~15 Reserved

13.4.2 Application description

The PROFINET communication application in Chapters 13.4.3 to 13.4.6 is based on the following conditions:

1. TIAV17 PLC S7-1500(CPU 1511T-1 PN 6ES7 511-1TK01-0ABO Firmware V2.8)

2. GSD file

PN firmware version

Applicable GSD file

XXXX XXX5

GSDML-V2.43-Kinco-PA5-20240328 #

a If PLC does not support V2.43 GSD, use GSDML-V2.33-Kinco-PA5-20240328

Chapter 13.4.7 introduces the method of using S7-200 SMART.

Chapter 13.4.8 introduces the usage method of the additional message 750.

Table 13-70 PROFINET communication parameter

Parameter index Parameter name Description
308001 PN firmware version Applicable PN firmware version for this manual is Xxxx Xxx5
308003 PN device name PROFINET device name (read-only)
308004~308007 PN device name 1~4 Used to modify PROFINET device name
308008 IP address Drive IP address (hex, read-only)
308009 Subnet mask Drive subnet mask (hex, read-only)
30800A Default router Drive default router (hex, read-only)
303008 PN enable =1 PN telegram enabled, using message (e. g. message 105) control
=0 PN telegram disabled, using RS232 or acyclic communication control
30800C Enable software limit See section 13.4.4.1, Article 5
30800D PN user receive word
30800 PN user send word See section 13.4.4.1, Article 8
30800F~308010 MAC address 1~2 Drive MAC address (hex, read-only)
301101 ECAN synchronization cycle Optional: Ims, 2ms, 4ms, 8ms
Need to be consistent with the update time of TIA portal configuration
301102 ECAN synchronization mode =1 Use isochronous synchronization (IRT) mode
= 0 Do not use isochronous synchronization (IRT) mode
301103 ECAN synchronization shift | —
600700 Communication abort mode
100C00 Node guard time See section 13.4.1.3.2
100D00 Node guard time factor
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13.4.3 Acyclic communication

13.4.3.1 Drive IP and device name setting

The PROFINET device name of the drive can be set using the KincoServo PRO software, TIA portal and
PRONETA software; the IP address of the drive can only be set using TIA portal and PRONETA software. Please
note that if the IP address is to be set using the method described below, the "IP address is set directly at the device"

option should be selected in TIA portal configuration:
O SetlP address in the project

@;IPaddres; is set directly at the device |

To set the device name in the KincoServo PRO software, proceed as follows:

1. Disconnect the drive from the PLC and connect the drive to the KincoServo PRO software via RS232.

2. Enter the device name in PN_Device Name 1~4 [308004~308007], the length of each PN_Device Name is

limited to 4 characters:

Index Description Preset value ¥  Current value v
308004 PN_Device_Name1 fd42 ASCII fd42 ASCII
308005 PN_Device_Name?2 5-1 ASCII 5-1 ASCII

3. When the setting is completed, you can see that the PN_Device Name [308003] has been modified:

Index Description Preset value ¥  Current value v

308003 PN_Device_Name fd425-1 String

To set the drive IP and device name in TIA portal, proceed as follows:
1. Connect the drive to the computer with a network cable.

2. Open TIA portal, expand the "Online access" drop-down list, select the corresponding network card, and
click "Update accessible devices". Once the software has scanned the drive, double click "Online &

Diagnostics".

3. Double-click "Assign IP address" in the "Functions" drop-down list. Fill in the IP address and subnet mask,
and then click the "Assign IP address" button. If you select "Set IP address in the project” in the

configuration, this step can be omitted and you can go directly to step 4 to set the PROFINET device name.
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v e s s e g

i Devices & networks

i 10 contiollor 1 Devices conne_cted to an er!terpri;e network or direc!
E]' PLC_1 [CPU 151171 PN] H protected against unauthorized access, eqg. by use ¢
= Ungrouped devices » Ethernetaddress For more information about industrisl security, please
B iy =eiti Ports http:ihansw siemens_comiindustrialsecurity
r‘ﬁ Cross-device functions Hplai i s
[§# Cammon date PRDFII\.JETID diagnostics
[5]) Documentation settings ;

h Languages & resources Zehunctions
Assign IP address MAC address 00 -23 -55 -78 -63 -D2

:gg, Version control interface

| Online access SEIL L evice Ma— I
1 Dizplayihide interfaces Reset to factary seftings IPaddress: 192 . 168 .0 .2
nec... il

"j Intel{R} 82574L Gigabit Network ¢ Subnetmask: 255 . 255 . 255 .E
2 Update accessible devices

i - [] Use router
i Display mare information =5
Router address:

« (i pa5 [192.168.0.2] G .0 -0

% Online & diagnostics
Lot gnosties | : . [ AssigniPaddress |
L} PCinternal [Local] ] N e
[ use [s7usB] =] C
[} TeleService [Automatic protocel detectio. Tl .

4. Follow step 3, double click "Assign PROFINET device name" in the "Functions" drop-down list. Fill in
the PROFINET device name and click "Assign name" button, the PROFINET device name must be the

same as the name in the configuration, otherwise the drive can not communicate with the PLC.

Channel diagnostics
» PROFINETinterface [X1] Configured PROFINET device
w Functions

o . / | PROFINET device name: | pa5s | |
Acsign PROFINET device na... Device type: | Drives \ ]

Reset to factory settings

Device filter

Onlyshe
Onlyshow devices without names
Accessible devices in the network:

N IP address MAC address Device PROFINET device name Status

[C]LED flashes Update list | |[ Assign name |

5. When the setting is complete, click "Update accessible devices" again to check whether the IP address
and device name have been modified successfully.
Alternatively, the drive IP address and device name can be set using the PRONETA software, which can be
downloaded from the Siemens website: PRONETA - Siemens China.

13.4.3.2 Project configuration
1. Click menu "Options — Manage general station description files" to install GSD, please take the
GSDML-V2.43-Kinco-PA5-20240328 as the standard. In addition, the GSD to which the PN firmware
00000004 applies is GSDML-V2.33-Kinco-MD60-20210507.

Manage general station description files
Installed GSDs

GSDs in the project

Source path: |C:lUSers'.21??5'.Dncument5'.r‘.utnmatic-n'.GSD | m

Content of imported path

@ File Yersion Language Status Info
E GSDMLVZ 43-Kinco-PA5-202403 . W2.43 English, Chinese Alreadyinstalled PAS5

2. In the network view, click "Hardware catalog — Other field devices — PROFINET IO — Drives — Kinco

— PAS5" to add a drive and assign it to the PLC:
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~ [ Other field devices
» (1§ Additional Ethernet devices
~ [ FROFINETIO

~ [ Drives
» (I INOVANCE PLC 1 PAS '
« [ Kinco CPU1511T-1 PN PAS DP-NORM
~ (g Pas EEEE
~ [ Pas

e

» [Fl SIEMENS AG

prneE 1 |
PHN/IE_1

If PLC is required to automatically configure the device name of drive (the premise of automatic allocation
is that the name of the drive is empty), the topology diagram must be connected. In the topology view,
connect the ports according to the actual situation.The IN port of iISMD corresponds to port 1 in the

topology diagram

PLC_1

CPU 1511T-1 PN DP-NORM

portt port2

Double-click the PAS5 module, click "Ethernet addresses" in "General", and set the configured IP address and
PROFINET device name. The device names need to be consistent with the actual device names of the drives.

When there are multiple drives, the device names cannot be the same:

J General ” 10 tags ” System constants ” Texts |

~ General

Cataleg information
~ PROFINETinterface [X1]
General

Ethernet addresses:

Identification & Maintenance

Ethemet addresses

Interface networked with

Subnet: | PNIIE_1

| Add new subnet
* Advanced options
Interface options

X Internet protocol version 4 (IPv4)
Wedia redundancy

Isochronous mode (®) Set IP address in the project

IPaddress: | 192 . 168 . 0 2

55 .0 |

~ Real time settings
10 cycle
Synchronization
» Part1[X1PIR]
» Fort 2 [X1 P2 R]
Identification & Maintenance

Subnetmask: | 255 _ 255

I Synchronize router settings with 10 controller

\:‘ Use router

Shared Device
() 1P address is setdirectly at the device

PROFINET

[¥] Generate PROFINET device name automatically

I PROFINET device name: | pas |

Click on the "System constants" column and note down the HW _Interface, which will be used later in the

read-write parameters module:

|| Texts

| Genera || 10 tags || System constants

-]

Name

Type Hardware identi. | Used by

@ PAS~Interface-SH0_1 Hw_Interface 260 PLC_1
& PAS-Interface-iR[_2 Hw_Interface 261 PLC 1
@ PAS~Interface Hw_Interface 259 | PEC ¥
{8 PAS-Proxy Hw_SubModule 258 PLC 1
48 PAS-Head Hw_SubModule 262 PLC)
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13.4.3.3 SINA_PARA_S (FB287) introduction

FB287 can realize acyclic commumication between PLC and drive, and realize servo parameters read-write
function. If you cannot find the corresponding function block (FB), you can download the library file
Drive Lib_S7 1200 1500 V17 from Siemens official website:

https://support.industry.siemens.com/cs/document/109475044/sinamics-communication-blocks-drivelib-for-reading-

and-writing-drive-data-within-tia-portal-context?dti=0&Ic=en-WW

After the download is completed, click menu "Options — Global libraries — Open library", and install the
corresponding library file according to the prompt.

Add FB287 to Main[OB1] and assign variables to its pins as shown below.

Name

%WB10
"SINA_PARA_S_ ¥ L] Buttons-and-Switches
DE* » ||| Long Functions
WFB287 » L1l Monitoring-and-controlobjects
"SINA_PARA 5" b =
———EN ENO " L] Drive_Lib_S7_1200_1 500_V17I

Y0 0 Ready —i0 ¥ Lo Types

“Start” — Start Busy —i 0 « [ [ Master copies

W01 Done — b [tz| 01_57_General
“Read | Write" — ReadWrite ValueReadl — 0.0 » =] 02_57_1200

TAW2 w10 » [E] 02_57_1500

*Subindex/ CMD® — Parameter "Data Reading ~ 2] D3_SINAMICS
L ValueRead2 — Area” & SINA_INFEED
“Index’ — Index Format - SINA_PARA
0.0 — ValueWkite 1 ErrorNo :_

D6 Error =0 & SINA_POS

*Data Witing Errorid — 0 & SINA_SPEED
Area” — vialueWrite2 Diagld & » (Ui Common data
16201 — AxisNo » Languages & resources
259 — hardwareld 1

FB287 pin definition are as follow:

Table 13-71 FB287 pin definition

Pin name Data type Description
Start Bool The rising edge triggers data transmission
. =0 Read
ReadWrite Bool — 1 Write
Parameter Int Bit8~15: Parameter subindex
aramete Bit0~7: Command word
Index Int Parameter index
ValueWritel Real Reserved
ValueWrite2 DInt Data writing area, can write 1 to 4 bytes
AxisNo Byte Fixed to 1
hardwareld HW 10 See Section 13.4.3.2, Article 5, by which the parameter is used to distinguish between
- different axes
ValueRead1 Real Reserved
ValueRead2 Dint Data reading area
Indicates read-write parameters error, when the responsing command word in Kinco
Error Bool — . s
communication protocol is 0x80, this bit is set to 1
Note: Command word: read all 40H; Write 1 byte 2FH, write 2 bytes 2BH, and write 4 bytes 23H.

13.4.3.4 FB287 read-write parameter
Take the read-write CMD _q Max [607300] as an example: the parameter index is 0x6073, the subindex is
0x00, and the data type is uint16, so the command word of writing parameter is 0x2B, and that of reading parameter

is uniformly 0x40.
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1. Read CMD_q Max: When the "Start" pin changes from 0 to 1, the pin "Data Reading Area" automatically

becomes 1968 and “ERROR”pin is 0, the data reading is successful:

%DB10
“SINA_PARA_S_
DB"
TFB287
"SINA_PARA_S" Index Description Presetvalue ¥  Currentvalue ¥
I ENO 606100 Operation_Mod... 0 DEC
TRUE FALSE
o0 Ready =10 606300 Pos_Actual 0 DEC
“Start —|Start FALSE
FALSE Busy -0 606C00 Speed_Real 0 DEC
%01 TRUE
“Bead i yirite” ==JReadwrite Done (— 607100 Target_Torque% 0 DEC
1630040 0.0
UMW ValueRead1— 00 [ 607300 CMD_q_Max 1968 DEC I
L Subindex ! CMD” —{Parameter
o 607800 g 0 DEC
16#6073 %WID10
LW “Dats Reading
*index” —Jindex ValueRead2|— Area” 607A00 Target_Position 0 DEC
0.0 16243 ;
0.0 —|valuswrite1 Format}— 16%00 608100 Profile_Speed 0 DEC
(] | e 608300 Profile_Acc 100 DEC
YMD6 Errorio 610000
Datonrny, FEE 608400 Profile_Dec 100 DEC
Area” —|valuewrite2 Error -0
TR0 CeRy 60FFO0 Target Speed o DEC
AxisMo Errorld —©
hardwareld 1620000
Diagld {— 1670000

2. Write CMD_q_ Max: Verify that PN_Enable [30800B] is 0. "ReadWrite" pin is switched to 1, "Parameter"
pin is 0x002B. "Data Writing Area" is written to 1000. Then trigger the "Start" pin to write the data.

Observing the KincoServo PRO software, CMD_q Max is changed to 1000 DEC.

%DB1
*SINA_PARA S_
DB"
WFBZ87
"SINA_PARA_S"
EN ENO Index Description Currentvalue ¥
TRUE FASE q DEC
%MO.0 Ready ——10 606100 Operation_Mod... 4]
"Start”" ==—Start
s 606300 Pos_Actual 0 DEC
TRUE Y
%MD.1 TRUE 60600 Speed Real 0 DEC
“Read | Write” —}ReadWrite Done [—i1
DEC
1620028 GP 607100 Target_Torque% 0
VW2 ValueRead1 — 0.0
"Subindex | CMD" F I 607300 CMD_q_Max 1000 DEC ]
1968
%MD10
1646073 ! 607800 1 0 DEC
VWA ValueRead2 — "AIiEIRERE" i
Index’ —lindex 16443 607A00 Target_Position 0 DEC
00 Format = 1600
0.0 =—h\alueWrit1 1640000 608100 Profile_Speed 0 DEC
EnorNo [— 16£0000
608300 Profile_Acc 100 DEC
FALSE
ity 2 T 608400 Profile_Dec 100 DEC
16401 1640000_0000
16707 ==t pisNo Emorid =0 60FFO0 Target_Speed 0 DEC
259 — hardwareld
Diagld

13.4.3.5 Read-write parameters using WRREC and RDREC

The following describes how to read/write parameters using the WRREC / RDREC blocks, which can be
found in "Instructions — Extended instructions — Distributed I/O".

1. First, create a new data block (DB) called Acyclic_Communication. The data in this block is defined as

follows:
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Acyclic_Communication
4 rﬁg Software units E| Mame Datatype  Startvalue  Moanitorvalue f
- r;nl Program blocks [ ] 1 <@ « Static
‘h\dd new block 2 gl = ~ Request Struct
& Main [OB1] @ 1 @ = RegRef Byte 16%01 16#01
g8 MCHnterpolator [OB... @ 4 @ = [ReglD Byte 16701 16#01 |
2B MCServo [DB91] [*] 5 <3 = AxislD Byte 16801 16%01
3 SINA_PARA S [FB287] o 6 L FaraMo Byte 168501 16#01
_________ | @ MEIic_Communica...I [+ ] 7 a0 = Attribute Byte 16810 16#10
@ SINA_PARA S DB [D... [*] _|8 @ = Mumnber of Element  Byte 16801 16#01
b % System blocks @ |2 a = Subindex/ CMD Word 168002B  16#0028
» [ Technelogy objects [ ] 10 <0 = Index Wiord 1656073 16#60?:'
1] External source files 11 a1 [ ] Wirite Format Byte 16843 16#43
» (4 PLCtags 9 124 = \irite Values numb_.. Byte 16801 16201
» [ PLC data types [ ] 12 @ = [writeValue Dint 0 |
» Egtwatch and force tables L _§14 g0 = ¥ Response Struct
» [ online backups 15 a0 = RespRef Byte 16200
b [ Traces 16 4n = ResplD Byte 16400
b ?59 OPC UA communication 17 < [ ] AxisID Byte 16#00
v [i§l Device proxydata 18 <43 = FaraNo Byte 16#00
=3 Program info 19 40 = Format Byte 16#00
L PLC supervisions & alarmsy 041 = CMD Byte 16#00
E] PLC alarm text lists 21 g = Value Dint 0
fau 5 s
The data block Acyclic Communication is described as follows:
Request Response

ReqlD:

0x01: read-only

0x02: readable and writable
Other: Reserved

CMD

Subindex / CMD:
Bit 8~15: parameter subindex

Bit 0~7: sending command word

: Responsing command word

Index: Parameter index

Value

Write Value: Data writing area

Other data are in principle consistent with the above figure.

: Data reading area

2. Establish the connection of WRREC / RDREC block according to the following figure. The transmission

starts when the "REQ" pin is set to 1. "ID" is the HW Interface and can be used to distinguish between

different axes. "INDEX" is fixed to 47 and "MLEN" is 0.

%DB3 %DB4
“WRREC_DB" “RDREC_DB"
WRREC "WRREC_DB". "WRREC_DB". RDREC
Variant DONE ERROR Variant
EN ENO | | 1/ EN ENO ———1
%MD.2 “WRREC_DB". %MV0.2 VALID —4false
"Tag_1" — REQ DONE —1DONE "Tag_1" — REQ BUSY —fzlse
259 —p BUSY —ifalse 258 —ipy ERROR —73l52
47 — INDEX “WRREC_DB". 47 — INDEX STATUS
ERROR 0
“Agyclic_ ERROR —ERRC 0 — MLEN LEN
Co mmumcat{%r;k. STATUS 16#0 "Acyclic_
RECORD = Communication”.
UIE — RecoRrD

3. The following utilizes the WRREC / RDREC block to read/write CMD_q Max [607300]. The parameter

index is 0x6073, subindex is 0x00, and data type is uintl6, so the sending command word for writing

parameter is 0x2B, and for reading parameter is uniformly 0x40.

a. Read CMD q Max:
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Use KincoServo PRO software to check CMD q Max is 1000 DEC. The "ReqID" of the
Acyclic_Communication data block is assigned 0x02, "Subindex / CMD" is assigned 0x0040, and "Index" is
assigned 0x6073. Trigger "REQ" pin to complete the data reading, and the reading data is displayed in the "Value" of

"Response":

Acyclic_Communication

Mame Data type .Star[\ralue Monitor value Index Description Presetvalue ¥ Currentvalue ¥
allhd it 606100 Operation_Mad... 0 DEC
< = ¥ Request struct
| [ ReqRef Byte 16#01 16#01 606300 Pos_Actual 0 DEC

L] ReqlD Byte 16#01 16802
- | 9 ¥ J 606C00 Speed Real 0 DEC
< - Axis|D Byte 16201 16701
ST} s ParaMo Byte 16%01 16801 607100 Target_Torque% 0 DEC
< - Attribute Byte 16210 16810

ISD?SUD CMD_g_Max 1000 DEC I
< L Number of Element  Byte 16201 16801
@ s Subindex/ CMD word [ 16#0028 | 1620040 607800 Iq 0 DEC
] L

<1 L Index Word 1656073 1686073 = 0
@ = Virite Farmat Byte 16443 16%43 607400 Target Position g
<1 L Write Values numb... Byte 16201 16201 608100 Profile_Speed 0 DEC
< - Write Value Dint 0 0]
4= v Response Struct 608300 Profile_Acc 100 DEC
Gl I = pRe e A 608400 Profile_Dec 100 DEC
< L ResplD Byte 16#02
< ] AxislD Byte 16201 60FF00 Target_Speed 0 DEC
<1 L, Paralo Byte 16801
< L Format Byte 16843
- L CND Byte 168#4B
@ = | value Dint 0 1000 |

b. Write CMD_q Max 1968DEC:

Verify that PN_Enable [30800B] is 0. "ReqID" is assigned 0x02, "Subindex / CMD" is assigned 0x002B,
"Index" is assigned 0x6073, "Write Value" is assigned 1968. Triggers "REQ" pin to complete the data writing. See
the figure below, "CMD" of "Response" is 0x60, indicating that the writing is successful. Use KincoServo PRO
software to view CMD_q_Max becomes 1968 DEC.

Acyclic_Communication

Name Data type Startvalue | Menitor value Index Description Presetvalue ¥ Currentvalue ¥
40 T Static
@ % ~ Request T 606100 Operation_Mod... 0 DEC
4 = RegRef Byte 16401 16401 606300 pa Actal 0 DEC
4 = | Regd Byte 16401 1602 | -
S Auxis|D Byte 16201 16%#01 606C00 Speed_Real 0 DEC
am = Parahio Byte 16401 1601
@ = Atribute Byte 16210 16¥10 507100 Target_Torque% 0 2LEE
@ = Number of Element | Byte 16401 16%01 I 607300 €MD_q_Max 1968 DEC I
@ = Subindex ! CMD Word 16#0028  16¥002B
a1 L] Index Word 1646073  16#6073 607800 Iq 0 DEC
< - Wirite Format Byte 16843 16843
@ = Wiite Values numb... Byte 16401 16#01 607A00 Target_Position 0 DEC
M | i Vot i : taen. 608100 Profile_Speed 0 DEC
4l = ¥ Response Struct
< n RespRef Eyte 16#01 608300 Profile_Acc 100 DEC
< L ResplD Byte 16%02
o n Axis|D Byte 16201 608400 Profile_Dec 100 DEC
ERER S, Farhio fyte A 60FFO0 Target_Speed 0 DEC
1 l Format Eyte € 16#43
a = [ow Byte  |ig)] 1640 16260 |
] L} Walue Dint o 1968

13.4.3.6 Fault diagnosis function

Through the online diagnosis interface of TIA portal, the fault information of the drive can be viewed.
Double-click "Online & diagnosis" under PLC 1, click "Diagnosis buffer" in the "Diagnosis" drop-down list, and the
drive fault event can be seen, which is consistent with the error display of KincoServo PRO software. The "Details

on event" section below provides the cause of the alarm and what to do about it:
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R HREET Noo.3 HRRET2 100.0
Online access Ml
Diagnostics buffer = . - = i
& “‘“9"""““ ®s ®E Wi L ®E  WiREE
Genen! Events
~ 3 Az 0sC
']ﬁm new device Disarettcrnts 0001 ® rEmR 0001 ® satemsss
- 9] OisployCPU T Stamps n FGCocal ime
Cyele fime
& e e ru Faultevent 02 @  ESBAZABEEEASE w2 @ E(EME
ey 1 oi620123:58:28920 M Nitor exctat i
S o 2 91620123:58.28825 AM _Encoder ABZIVWError w004 @  EBBUVWRBRAEAR T T
DEESEE A e —— T SN0V SRR AT A WC AT Die UnderTogieeT sadies Ol Marm meeeg
5 » Virtual communication in. 4 il o 0008 RESE IR MCRCEIE 0008 MCUSM
Nain [0 1
ez @ . 2 available and s being processed o0 @ BamEmIR xio @ eAEEER
& MCServo [0B91] ° 8 9/16/20123:18:19.385 AM 10 device foilure - (pending faults indicated) _ —
S a5 ] : 9 91612012 3:18:19.320AM Error on pariner - RTrot possible atthis port 00 @ EpBSE 0020 @ EWEHNE
@ Acyelc_Commurica
g 5 Freeze d .
W siNapaas papo..| @ e gy 0040 @ EaBsEeFdit 0040 ® so
S = et ok °
[ Technology objects Detail nt: } B
Dt L [l | eieene 7 0080 @  EMEEHER os0 @ sto2
e "‘; SoER ReA ° Detailz on event: [1 o [s40 Eventin: [162 672C:8249
(@ PLctg: b
T ca e ° [pos EhRI®_1 FrBMER 105 p20 0000 o0 @ EBBMBHUBRR 000 @ RS
» 2 Watch and force tables fot: [rack0iSiot 12
» Lig Oniine backups 0 Ertor: Motor excitaion ofinformation error o0 @ REESREHLAFE o0 @ EROEE
» [ Taces P5 MTEIRIR_1 FREHRSL 105, P20 10010
[ OPCUA communication o0 @ EHWRE 000 @ AREEE
i, Device proy data
b s Help on fault event 0000 @ AR & g0 @ shism
<upenvision: & alarms
PLC alarm te | e g v 1000 @ WASMEEIA 1000 @ CANgsAe
» L% onine card dta || encaderspe i v, n s encodst  conmecied. e daca cored i she o otk . TANS
» 8 Local modules o0 | g 2 . ~
» [ Distibuted 0 o 2000 ® =nEsum 2000 @ TR
Vi) Dagmaped ikies 2
[ "B 4000 a RV S RLARED ER (R MR 4000 @ FRTOEABZMIG
v | Details view Plent dezig
ncominglou 8000 @  CEPROMBUBSHIR 8000 (]
Openin editor Sove s,

When the drive fault has been eliminated and confirmed, the diagnostics buffer will show that the drive fault

event has been cleared:

et

Diagnostics buffer E Diagnostics buffer
L
Events Events
[ Dizplay CPU Time Stamps in PGIPC local time. [+ Display CPU Time Stamps in PGIPC local time
No. . Event Mo, Event
3 - Motor excitstion or information error 1 Wotor excitation or infarmation error
4 Encoder ABZIUVW Error 2 .. Encoder ABZIUVW Error
5 MC 421: Drive under logical address 0 faulty. Alarm message from drive. 3 Motor excitation or information error
6 .. Follow-on operating mode change -CPU changes from STARTUP to RUN mode 4 Encoder ABZ/UVW Error
7 Error on partner -IRTnot possible at this port 5 ... MC421: Drive under logical address 0 faulty. Alarm message from drive.
8 Error on partner -No neighbor could be detected 6 Follow-on operating mode change - CPU changes from STARTUP to RUN mode
9 - Error on parter -IRT not possible at this port 7 Error on partner -IRT not pessible st this port
10 .. Data transfer not possible - Connection error - connection interrupted 8 . Erroron partner -No neighbor could be detected
[<] 1] | [<] I

Freeze display Freeze display

Details on event: Details on event:

Details on event: [3 of EventiD: |16# 672C:8249 Detsilzonevent: [1_ | of [515 | SeentiD [16% 672C:B249
Module | pas i JEERESR 1 ARE1RY 105, FZD-10110 Meduls: | pas 13pzhad®_1 #RAEIR3T 105, PZD-10110

|Rack 0islot 1.2

Rackislor: [Rack 0/Slot 1.2

Description: | Error: Motor excitation or information error

PAS [IEaT 8 1 4F4ERST 105, FZD-10110

scnption: | Error: Metor excitation or information error

PAS | 3EEhFtE 1 ATHRES 105, PZD-10110

Fault occurred Fault cleared

Help on = ent| | Incremental encoder: Motor UvW phase sequence is wiong or encoder is not connected
Magnetoelectric encoder: Communication is incerrect when the encoder is initialized. The Help e svens | Outgoing event: No user action required
encoder type is wrong, e.g. an unknown encoder is connected. The data stored in the
enceder is wrong. The contreller can ' t support the current encoder type.

Pla

Incoming event Event type: |Errar

- - - Incomingleutgeing:| | Outgoing event

Plan

Incamingfout

13.4.4 Application class1

13.4.4.1 Overview
iSMD can use telegram 1 in Application Class 1. PLC can control the drive through FB285 to achieve speed
control. Isochronous synchronization (IRT) operation is not supported.

13.4.4.2 Project configuration
1. See Section 13.4.3.1 for the modification of the drive IP address and device name.

2. Click menu "Options — Manage general station description files" to install GSD, please take the

GSDML-V2.43-Kinco-PA5-20240328 as the standard.

neral station description files
Installed GSDs GSDs in the project

Source path: ‘C.‘LUsers'lZINSLDDcuments\Automation\GSD |

Content of imported path

[ File Wersion Language Status Info
[v] GSDMLV2 43-Kinco-PAS202403_. V243 English, Chinese Already installed FAS
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3. In the network view, click "Hardware catalog — Other field devices — PROFINET 10 — Drives — Kinco

— PAS5" to add a drive and assign it to the PLC:
« [l Otherfield devices
» [ Additional Ethernet devices
~ [l PROFINETIO

s PLC 1 PAS 1
¥ - Prives CPU1511T-1 PN PAS
» [l INOVANCE DP-NORM
FLC 1

- ‘Fj] Kinco
~ @ PAS
~ [ Pas
PAS: FRPTIEE
| [pas: PNJIE_1

» [l SIEMENS AG
4. If PLC is required to automatically configure the device name of drive (the premise of automatic allocation
is that the name of the drive is empty), the topology diagram must be connected. In the topology view,
connect the ports according to the actual situation.The IN port of iISMD corresponds to port 1 in the

topology diagram

PLC_1 PAS
CPU 1511T-1 PN PAS DP-NORM

port1 port2

5. Double-click the PAS module, click "Ethernet
addresses" in "General", and set the configured IP address and PROFINET device name. The device names
need to be consistent with the actual device names of the drives. When there are multiple drives, the device

names cannot be the same:

J General ” 10 tags ” System constants || Texts

* General
Ethemet addresses

Catalog information

~ PROFINET interface [X1] Interface networked with
General

Ethernet addresses Subnet: | PMIIE_1

Identification & Maintenance [

« Advanced options
Interface optiens

X Internet protocol version 4 (IPvd)
Wedia redundancy

Shared Device

Isochronous mode (@) Set IP address in the project
* Real ime settings .
10 cycle IPaddress: | 192 . 168 . O 2
oAt Subnetmask: | 255 . 255 . 255 . 0|
» Port1 [X1P1R] [w] Synchronize router settings with 10 contraller
» Port 2 [x1 P2 R] N @i
Identification & Maintenance | . o | -
v |

() IP address is setdirectly at the device

PROFINET

E Generate PROFINET device name automatically

I PROFINET device name: [pas |

6. In the device view, select PLC 1, click "general —» PROFINET interface — Advanced options — Real

time settings — 10 communication" to set the PLC’s Send clock:

I ‘jﬂ. Properties "1.'. Info ﬂ
J General ‘ 10 tags H System constants || Texts ‘
fheeye > > |0 communication
w PROFINETinterface [X1]
General
Ethernetaddresses ] Send clock: | 1.000
Time-cfday synchroniz...
Operating mode T
* Advanced options I ;?g
Interface options 1500 E
Media redundancy 1625 1
= Real time settings I;?g

2125
Synchrenization 2.250

Real time options 2375
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7. In the device view, select PAS, click "Hardware catalog — Module — PROFIdrive Module —
Submodules", delete telegram 3 under "Device overview" first, and then add telegram 1 to the

corresponding position:

» 3 >
= Device overview
~
B ¥ Module _Rack |slot | Type Article number | Firmware v | Catalog
\i ¥ PAS o 1] PAS PAS-PN-AAA V510 Ead |
i s thacs Il i Friter  Frofle: <Al
O Port 1 0 0X1P1 Port 1 S e mai
ead module
Port2 o 0 X1 P2 Port2 e
- : = L Module
¥ PROFIdrive Module_1 o 1 PROFIdrive Module [I P pot
I Parameter Access Point o 11 Parameter Access Po.. = IS Sm—r—
Ll | stendard Telegram 1,pz..| 0 12 .. Standard Telegram 1. Weodori™ e
Standard Telegram 1, PZD-21.
o 13
E = S Standard Telegram 102, PZD-6/10
B 5 - Il standard Telegram 105, PZD-1010
E - a Il standard Telegram 111, FZD-12112
v = - 3 Il standard Telegram 3 ,PZD-5i9
5 = Il standard Telegram 5, PZD-9i9
= = Il stendard Telegram 9, PZD-10/5
= = Il supplementary Telegram 750,FZ0-3/1

8. Remember the hardware identifier: select telegram 1 — right-click Properties— System constants —

Hardware identifier:

i’ =2 [ [ Device overviow |
[ ¢ Module Rack |Slot n Type
E= s o o £S5
~ nterace o ox Pas
Port1 o oxip Port1
Port2 o oxim Port2
¥ PROFidrive Module_1 o 1 PROFIdrit
— i fammetersccezzroimt 0 11 Paramet
" e P 13
= L Right-click properties
o 3
o s
o s
o &
o 7
= o s
i) ——-— & ] u
¥ [ Properties

| General | 10tags [ system constamsl Less |

T \m:\ T e
] PAs-PROFiive _odle_i-5tandard_Telegram_1_P... Hi_Sublodule 267 e

9. In the device view, select PAS, click "General - PROFINET interface — Advanced options — Real time

settings — 1O cycle" to set the configured drive update time:

I ) Properties *il Info

J General || 10 tags ” System constants || Texts ‘
* General I o )
- > > cle
Catalog information &
~ PROFIMET interface [X1] Shared Device
General
Ethernet addresses 10 controller outside project
\enticaton & Maintenance with access to this 10 device | o
 Advanced options 10 device send clock | 1.000

Interface options
Media redundancy Update time
Isochronous mode
~ Real time settings @) Calculate update time automatically

() setupdate time manually

Synchronization _
U et : | 4.000
¥ Port1[X1 P1R] | el |
» Port2 [X1 P2 R]

Identification & Maintenance Adapt-upda

time when send clock changes

shared Device

10. Add FB285 to Main[OB1] and assign variables to its pins.

If you cannot find the corresponding function block (FB), you can download the library file
Drive Lib_S7 1200 1500 V17 from Siemens official website:

https://support.industry.siemens.com/cs/document/109475044/sinamics-communication-blocks-drivelib-for-read

ing-and-writing-drive-data-within-tia-portal-context?dti=0&lc=en-WW
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After the download is completed, click menu "Options — Global libraries — Open library", and install the

corresponding library file according to the prompt.
Networ 1: [~ [Globatibaries

Comment o3 R
Name

%B1 » LI Buttons-and-Switches
“SINA_SPEED_DE* » LI Long Functions

EeRi » L) Monitoring-snd-control-objects

“SINA_SPEED"
> 101D jemplates

EN ENO [~ L] Drive_Lib_S7_1200_1500_¥17
a0 0 AxisEnabled —0 ¥ 13 Types
“Ensblefxis” — EnableAs Lockout —0 -
0.1 Actvelocity — 0.0 5 ral
“AckErrer” — AckError Error —10
“p2 Status — 0
“Speedsp” — SpeedSp Diagld 670000

D6 & SINA_INFEED
*Refspeed” — RefSpeed - SINA_PARA

65003F — Confighuis 4 SINA_PARA S
7 — HWIDSTW. 4 SINA_POS
7 — HWIDZSW & siNASPEED |

» 4 Commen data

13.4.4.3 SINA_SPEED (FB285) introduction

FB285 pin definition are as follow:

Table 13-72 FB285 pin definition

Pin name Data type Description

Enable axis:
EnableAxis Bool =0 Disable, control word is 0xE
=1 Enable, control word is OxF

AckError Bool Reset fault, rising edge valid
SpeedSp Real Speed setpoint in RPM
RefSpeed Real Reference speed, must be 1/2 of the maximum speed [607F00] in RPM
The default is 16#3F, and the corresponding relationship with STW1 is as
follows:
Bit in ConfigAxis Bit in STW1
Bit 0 Bit 1
Bit 1 Bit2
Bit2 Bit 3
ConfigAxis Word Bit3 Bit 4
Bit 4 Bit 5
Bit5 Bit 6
Bit 6 Bit 11
Bit 7~15: Reserved

See Table 13-55 for the meaning of each bit in STW1

HWIDSTW HW_IO See Section 13.4.4.2, Article 8, by which the parameter is used to
HWIDZSW HW 10 distinguish between different axes
AxisEnabled Bool =1 Axis is enabled
Lockout Bool =1 Switching on inhibited
ActVelocity Real Speed actual value in RPM
Error Bool =1 Fault present
Status indication:
16#7002: No error
Status Int 16#8401: Drive fault
16#8402: Switching on inhibited
16#8600: DPRD DAT error
16#8601: DPWR _DAT error
Diagld Word Extended communication error
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13.4.5 Application class3

13.4.5.1 Overview

iSMD can select telegram 9 and 111 in Application Class 3. When using telegram 111, PLC can control the
drive through FB284 to realize the basic positioning (EPOS) function. The operation modes are Jog, Homing, MDI,
position table, etc. Isochronous synchronization (IRT) operation is not supported.
13.4.5.2 Project configuration

1. See Section 13.4.3.1 for the modification of the drive IP address and device name.

2. Click menu "Options — Manage general station description files" to install GSD, please take the

GSDML-V2.43-Kinco-PA5-20240328 as the standard.

Manage general station description files
Installed GSDs

GSDs in the project

Source path: |C:lU:er:Q1??S'.Document:'ﬁutomation'.GSD | [_]

Content of imported path

[ File Version Language Status Info
v GSDMLV2 43KincoPAS202403.. V243 Englich, Chinese Already installed PAS

3. In the network view, click "Hardware catalog — Other field devices — PROFINET 10 — Drives — Kinco

— PAS5" to add a drive and assign it to the PLC:

'h Other field devices
» [ Additional Ethernet devices

~ [ FROFINET IO PLC_1 PAS
v [ Drives CPU1511T-1 PN PAS DP-NORM
e
» [ INOVANCE PLE1

- “_]] Kinco

~ [ PAS
5
- [@ Pas [
i T {PNJIE_1

b (i SIEMENS A6
4. If PLC is required to automatically configure the device name of drive (the premise of automatic allocation
is that the name of the drive is empty), the topology diagram must be connected. In the topology view,
connect the ports according to the actual situation.The IN port of iSMD corresponds to port 1 in the
topology diagram:

PLC_1 PAS
CPU1S11T-1 PN PAS DP-NORM

o porti

port2

5. Double-click the PAS module, click "Ethernet addresses" in "General", and set the configured IP address and
PROFINET device name. The device names need to be consistent with the actual device names of the drives.

When there are multiple drives, the device names cannot be the same:
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| General | 10tags | system constants | Texts

~ General
Ethemet

6.

Catalag information
+ PROFINET interface [x1]
General
Identification & Maintenance
v Advanced options
Interface options
Media redundancy
Isochronous mode
- Real time cettings
10 ycle
Synchrenization
¥ Port1[x1P1R]
» Port2[X1P2R]
Identification & Maintenance

Shared Device

Interface networked with

Subnet: | PNIE_1

Internet protocol version 4 (IPv4)

(@) Set P address in the project

IPaddress: | 192 . 168 .0 .2

Subnetmask: | 255 . 255 . 255 . 0 |

Tynchronize router setings with 10 contraller

[] use router
() IPaddress is set directly at the device
PROFINET

[¥ Generate PROFINET device name automatically

I PROFINET device name: | pas |

time settings — IO communication" to set the PLC's Send clock:

w PROFINET interface [X1]

 Advanced options

Checksums

Genersl

Ethernet addresses
Time-ofday synchroniz...
Operating mode

Interface options

* Real time settings

General 10 tags ‘ System constants ” Texts |
[~[] o
> » |0 communication
[l Send clock: i 1.000 s|
oo &
T=T
1.250
1375
1.500 E
Media redundancy }?:3
1.875
2.000
Synchrenization o 3;;3
Real time options T 2375

7.

Submodules", delete telegram 3 under "Device overview"

corresponding position:
. -

=
=1

8.

Hardware identifier:

9.

In the device view, select PAS5, click "Hardware catalog

first, and then add

In the device view, select PLC 1, click "general — PROFINET interface — Advanced options — Real

— Module — PROFIdrive Module —

telegram 111 to the

Device overview
¢ odule Rack  |slot 1| [Type Aricle_ | | Catalog
- pAs o 0 PAS pasPh_ | |
¥ ischine g gl A W Fiter  Frofie: Al
Port 1 o o0X1P1 Port 1 e T
+ [ Head module
Port2 o 0x1P2 Port2 e
- [ Module
~ PROFidrive Module_1 o 1 PROFIdrive Module N FroFidrive viocul
rive Module
Parameter Access Point o 11 Parameter Access Po. =
| standard Telegram 111, .{" '@ L s standard Telegram 1.. 4.[.(‘ e T
Standard Telegram 1, PZD<
dard Telegram 1

o 2
(] 3
0 4
(] 5
5 = Standard Telegram 5, PZD-9/9
= = Il standard Telegram 9, PZD-10/5
i - W supplementary Telegram 750,PZD-311

Remember the hardware identifier: select telegram 111 — right-click Properties— System constants

dr =1 Device overview
=] ¥ modute Rack | Slot o] |Type
E ¥ PAS. o o PAS
¥ Interface o 0 X1 PAS
o Port 1 0 oxipl Port 1
&
Port 2 o 0X1P2 Port2
> PROFidrive Module_1 o 1 PROFIdriv
— : Parameter Access Point o 11 Paramete
; . A 0 13
- k Right-click properties
o 3
0 a
o 5
0 s
0 7
o 8
3 [0 2 s - n ]
i [’& Properties | %} Info & | %/ Diagne
| General |[ 10 tags |[System constants | | Texts |
Show hardware system constany v ]
Name Type Used by

[B] pas~PROFIdrive_Module_1~Standard_Telegram_111... Hw_SubModule

Harduware identi.
267

PLC

settings — 1O cycle" to set the configured drive update time:
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I |§. Properties il Info

J General || 10 tags || System constants || Texts
* General i
Catalog information Ik
~ PROFINETinterface [¥1] Shared Device
General
Ethernet addresses 10 controller outside project

ilerhtcatin & Maiite nance with access to this 10 device |0

= Advanced options 10 device send clock | 1.000

Interface options
Media redundancy Update time
lsochronous mode
- Real time settings () calculate update time automatically

o set update time manually

synchronization

b Port1[X1P1R]

» Port2 [X1 P2 R]
Identification & Maintenance Adeptupdate time when send clock changes

Update time: |4.000 I

Shared Device

10. Add FB284 to Main[OB1] and assign variables to its pins.
If you cannot find the corresponding function block (FB), you can download the library file
Drive Lib_S7 1200 1500 V17 from Siemens official website:

https://support.industry.siemens.com/cs/document/109475044/sinamics-communication-blocks-drivelib-for-read

ing-and-writing-drive-data-within-tia-portal-context?dti=0&lc=en-WW

After the download is completed, click menu "Options — Global libraries — Open library", and install the

corresponding library file according to the prompt.

W82
"SINA_POS_DB" . A
- WQ: - v | Global libraries
WFB284 s - =
SINA_POS” (IS IR T
EN ENO Name
WAWD AxisEnabled}—0 1 » Ll Buttons-and-Switches
*ModePos” —| podePos AxicPosOk—i0 ¢ LUl Long Functions
W20 AxisSpFixed =t 0 » LI Monitoring-and-control-objects
"Enable/is” — Enablexis AxisRef—0 ’ E]\.Dammw._l
2.1 AxisWarn =10 w L} Drive_Lib_57_1200_1500_V17
"Cancel  |{Cancel AxisError—10 D ?—” Types
Traversing” —{ Traversing Lockout =0 ¥ LI] Master copies
i 0 » iz 01_57_Genersl
w22 AcWeI.nflty : =1}
“Intermediate  |intermediate ActPosition|— 0
Stop” —Stop ActMode | — 0 2
%23 EPasZSW1[— 0 ~ &l
“Positive” — Positive EPosZsw2{— 0 4 SINA_INFEED
2.4 ActWarn o 3 SINA_PARA
“MNegative” — Negative ActFaultf— 0 - SINA_PARAS
Wazs Errarf—0 E | sina_pos |
*jog1* —jog1l Statsf— 0 3 5 SINA_SPEED
YWAZ.6 DiagID i} » 4} Common data
'Engé' —Jog2 » [ Languages & resources
O = FlyRef
27
"AckError” — AckErrar
3.0
"ExecuteMode” — ExecuteMode
D4
“Position” —{ Position
WMDB
“Welacity” —{velocity
w2
"Overv' —{overV
|awig =
“Overacc” —{ QverAcc
W16
“OverDec” OverDec
D18
“ConfigEpos” —{ConfigEPas
267 — HWIDSTW
287 —{HWIDZ5W.
[
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13.4.5.3 SINA_POS (FB284) introduction

FB284 pin definition are as follow:

Table 13-73 FB284 pin definition

Pin name Data type Description
Operating mode:
=0 —
=1 Relative positioning
=2 Absolute positioning
=3
ModePos Int =4 Active homing
=5 Direct homing
=6 Position table (not supported)
=7 Jog at the specified speed
=8
. =0 Disable, control word is 0xE
EnableAxis Bool =1 Enable, control word is OxF
. =1 Do not reject traversing task
CancelTraversing Bool —0 Reject traversing task
. =1 No intermediate stop
IntermediateStop Bool —0 Intermediate stop
Positive Bool Positive direction
Negative Bool Negative direction
Jogl Bool Jog reversely
Jog2 Bool Jog forward
FlyRef Bool Invalid, need to be 0
AckError Bool Reset fault, rising edge valid
ExecuteMode Bool Activate operating mode, rising edge valid
Position set point for operating mode 1, 2
Position DInt Position table start/New task index for operating mode 6. The value ranges
from 0 to 7
Velocity DInt Speed set point for operating mode 1, 2, 7
The default is 16#00000003. The corresponding relationship with relevant
control word is as follows:
Bit in ConfigEPos Bit in control word
Bit 0 STWI1 Bit 1
Bit 1 STW1 Bit 2
Bit 2 POS_STW2 Bit 14
ConfigEPos DWord Bit 3 POS_STW2 Bit 15
Bit 6 POS_STW2 Bit 2
Bit 8 POS _STWI Bit 12
Other Bits: Reserved
See Table 13-56 for the meaning of each bit in STW1
See Table 13-63 for the meaning of each bit in the POS_STW1
See Table 13-64for the meaning of each bit in the POS STW2
The percentage of the speed set point when the operating mode is 1, 2, and
OverV Int 7, unit : %, Range 0 to 199%
The percentage of the acceleration when the operating mode is 1, 2, and 7,
OverAce Int unit : %, Range 0 to 100%
The percentage of the deceleration when the operating mode is 1, 2, and 7,
OverDec nt unit : %, Range 0 to 100%
HWIDSTW HW_IO See Section13.4. 5.2, Step 8, for this parameter to distinguish between
HWIDZSW HW IO different axes
AxisEnabled Bool =1 Axis is enabled
AxisPosOk Bool =1 Target position reached
AxisSpFixed Bool =1 Setpoint position reached
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Pin name Data type Description
AxisRef Bool =1 Reference point set
AxisWarn Bool =1 Warn present
AxisError Bool =1 Fault present
Lockout Bool =1 Switching on inhibited
ActVelocity DInt Speed actual value
ActPosition DInt Position actual value
ActMode Int Current operating mode
EPosZSW1 Word POS_ZSWI1 current value, see Table 13-65
EPosZSW2 Word POS_ZSW?2 current value, see Table 13-66
ActWarn Word Servo alarm code
ActFault Word Drive error code [603F00]
Error Bool =1 Fault present
Status indication:
16#7002: No error
16#8401: Drive fault
16#8402: Switching on inhibited
16#8403: Homing procedure forbidden during positioning
Status Word 16#8600: DPRD DAT error
16#8601: DPWR DAT error
16#8202: Operating mode is selected incorrectly
16#8203: Setpoint is incorrect
16#8204: Position table task index error
DiagID Word Extended communication error

13.4.5.4 FB284 function description
13.4.5.4.1 Operation condition and setting

1. The initial value of the input pin "ConfigEPos" should be 3 (Bit0 and Bitl set to 1).

2. The input pins "CancelTraversing" and "IntermediateStop" are valid for all modes except jog mode, and
should be set to 1 during operation, as follows:
a. When "CancelTraversing" = 0, it means that the current task is canceled, and the deceleration
corresponds to the halt mode [605D00]. The operating mode can be switched after the axis stops.
b. When "IntermediateStop" = 0, it means to pause the current task, and the deceleration corresponds to
the halt mode [605D00]. The axis will continue to run after resetting "IntermediateStop" = 1. The

operating mode can be switched after the axis stops.

3. The input pin "ModePos" is used to select the operating mode; the rising edge of "ExecuteMode" triggers

the positioning movement.

4. Activate software limit switch
After setting the reference point, if you need to use a software limit switch, you need to set bit 2 of the input pin

"ConfigEPos" to 1 ("ConfigEPos" = 16#00000007) or set the En_SoftWare Limit [30800C] to 1.
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16£0000_0007
TAoTS

*ConfigEPos” — ConfigEPos

Chapter 13 Communication

267 —{HWIDZSW

Activate the software limit function, set the soft positive limit [607D01] and the soft negative limit [607D02]

for the drive.
30800C En_SoftWare_Limit 1
607D01 Soft_Positive_Limit 10000000

607D02 Soft_Negative_Limit -10000000

After you set soft positive limit more than soft negative limit and set the reference point, the software limit

function is enabled.

5. Activate hardware limit switch

If you need to use a hardware limit switch, you need to set bit 3 of the input pin "ConfigEPos" to 1

("ConfigEPos" = 1640000000B):

Use KincoServo PRO software to define the positive limit and negative limit for the DIN of the drive. The drive

can only be operated when the hardware limit switch signal is high.

PIN number Function ?::;I Sin?:rl,zt‘ion Polarity Valid input
DIN1 Homing Signal £ High

DIN2 Position limit + § High

DIN3 Position limit -

F High
Please note that only positive and negative limits are configured in the KincoServo PRO software, but bit 3 of

"ConfigEPos" is not set to 1, then the hardware limit function will not take effect.

6. Activate homing switch

The homing switch signal can be activated by setting bit 6 of the input pin "ConfigEPos" to 1 ("ConfigEPos" =
16#0000004B):

 ConfigEPos
" HWDSTW
{HWIDZSW

The same purpose can be achieved by configuring the homing signal for the drive's DIN on the KincoServo

PRO software:

PINnumber  Function ‘?::)‘ft‘ Si"i‘:;ﬁm Polarity  Valid input
DIN1 Horming Signal £ High
DIN2 Position limit + £ High
DIN3 Position fimit - F High

7. Setting and reading servo parameters using telegram 111
The PLC allocates 24-byte receiving and sending areas for telegram 111, which can be viewed in the FB284 DB

block. The "Reserve" variables under the structures "sxSendBuf" and "sxRecvBuf" can be used to customize the

settings and read servo parameters:
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SINA_POS_DB
~ [1AC3 = Name Data type Start value i
& Add new device 37 4 = v sxSendBuf Struct
o Devices & networks 38 a1 = STW1 word
~ [/ PLC_1 [CPU 1511T-1 PN] 394 = EPosSTWI Viord
I]T Device configuration 40 <@ = EPosSTWZ Wiord
% online & diagnostics 41 <1 = STW2 Word
- g8 Software units 42 <0 = OverrideV Word
B Add new software unit =14 @ = Position DWiord
« [g Program blocks 44 gn = Velocity DWiord
ﬁﬂ.dd new block 45 41 L] OverrideA Word
& Main [OB1] 46 40 = OverrideD Word
& 5INA_POS [FB284] 47 4n = Reserve Word
| @ siapPos DeDB2] | = 0 ~ cxRecvBUT Struct
'_‘-:é. System blocks L f4o 44 L] Zswi Word
= |4 Program resources 50 @@ = EPosZ5W1 Word
» (3 Technology objects 51 <1 = EPosZSW2 Wiord
3 External source files 52 a1 = Z5n2 Word
- [ PLC tags 53 41 = MotUsed Word
%5 Showall tags 54 <4m = Position Dwiord
B Add newtag table 55 41 = Velocity DWord
HWATBEE 72 564 = Emnr viord
v [ PLC data types 5@ = Warnhr Word
= = -
» I?:_‘,L Watch a.nd .fnrcE tables 58 <@ = Word

The relevant servo parameters are the PN_User Receive [30800D] and the PN_User Send [30800E]:

308000 PN_User_Receive 0

30800E PN_User_Send 0

The explannation is as follow:

=0 non-functional
PN_User_Receive =1 Enable torque limiting and transmit the torque limit value in "Reserve" under

"sxSendBuf"

=0 non-functional
PN _User Send

=2 Transfer the actual current in "Reserve" under "sxRecvBuf"

a. Torque limiting function
When using the torque limiting function, please set the appropriate torque limit value; if the limit value
is too small, it may cause the drive's following error to be too large.
The "Reserve" variable of "sxSendBuf' in the FB284 DB block corresponds to ten times the
Max_Torque%[607200].
First set "Reserve" to 16#1F4 = 500, then the Max_Torque% should be 50%:

MOVE !
EM —— ENO
1680000 _01F4 16801F4
“MD22 "SINA_POS_DB" sx
"B SERR 2 40U SendBufReserve
& —lin

Then set the PN_User Receive [30800D] to 1: torque as follows:

Index Description Preset value ¥ Current value v
30800D PN_User_Receive I 0:non DEC
0O:non
1:torque

Max_Torque% has become 50%:
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Index Description Preset valueW  Current value

607200 Max_Torque% 50
Please note that once [30800D] is set to 1, the torque limit becomes effective, and after setting [30800D]
to 0 again, the torque limit value does not revert to the initial value, but it is possible to set the torque

limit [607200] directly on the KincoServo PRO software.

Read actual current

First set the PN_User Send [30800E] to 2: I_q as follows:

Index Description Preset value ¥ Current value

30800E PN_User_Send l 0:non DEC

0:non
T:actual torque
21l q
In FB284 DB block, "sxRecvBuf' — "Reserve" variable reads drive actual current, unit DEC, which
needs to be converted, such as the reading value converted to Ap: 16 # 4F = 79, 79/ 2048 * 18Ap
(I Max [651003]) = 0.7Ap:

MOVE
EN —
162004F
*SINA_POS_DB" sx 1620000_004F
RecvBufReserve —{|N %WAD26
3 ouT1 — "SEPTRERIR
607800 g 07

13.4.5.4.2 Operation mode 1(Relative position)

Requirement:

Step:

1.
2.
3.

Operating mode "ModePos" = 1
"ConfigEPos" = 16#00000003
"EnableAxis" = 1

"CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.

Specify the target position and target speed through the input pin "Position" and "Velocity". The unit of
position and velocity is DEC. Refer to the drive manual for conversion, and the unit of velocity is
transformed into: DEC = RPM * 512 * feedback resolution [641003]/ 1875.

Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the target speed and profile
acceleration and deceleration.

The direction of movement is determined by the positive or negative value set in "Position".

The movement is triggered by the rising edge of "ExecuteMode", and "AxisPosOk" is set to 1 after

reaching the target position. If there is an error locating, "Error" is set to 1.
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5.

The currently running command can be replaced with a new command via the "ExecuteMode" rising
edge. At any time, it can switch between operating mode 1 and 2. If you need to switch to another

operating mode, the axis must be stationary.

13.4.5.4.3 Operation mode 2(Absolute position)

Requirement:
1.
2.
3.

Steps:

Operating mode "ModePos" =2
"ConfigEPos" = 16#00000003
"EnableAxis" = 1

"CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.

Specify the target position and target speed through the input pin "Position" and "Velocity". The unit of
position and velocity is DEC. Refer to the drive manual for conversion, and the unit of velocity is
transformed into: DEC = RPM * 512 * feedback resolution [641003] / 1875.

Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the target speed and profile
acceleration and deceleration.

When running, the drive will follow the shortest path to the target position, and "Positive" and
"Negative" must be 0.

The movement is triggered by the rising edge of "ExecuteMode", and "AxisPosOk" is set to 1 after
reaching the target position. If there is an error locating, "Error" is set to 1.

The currently running command can be replaced with a new command via the "ExecuteMode" rising
edge. At any time, it can switch between operating mode 1 and 2. If you need to switch to another
operating mode, the axis must be stationary.

By setting bit 8 of "ConfigEPos" ("ConfigEPos" = 16#00000103), after updating "Position" on the PLC,
there is no need to trigger "ExecuteMode", the new setting value will take effect immediately, and the
servo will immediately execute the absolute positioning instruction according to the target position

change.

13.4.5.4.4 Operation mode 4(Active homing)

Requirement:
1.
2.
3.

Operating mode "ModePos" = 4
"ConfigEPos" = 16#00000003. If hardware limits are used, "ConfigEPos" = 16#0000000B.
"EnableAxis" = 1

"CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.
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Steps:
1.

The way and the speed of returning to the homing should be configured by the KincoServo PRO
software (PLC only sends the command, and the planning of returning to the homing is set by the servo

parameters). Please refer to the drive manual for the specific way of returning to the homing;:

Homing Mode

Encoder Index signal: o Yes No

Trigger signal:  Limit input signal

Position Limit Signal: o Negative Positive
Preset Homing Method: Actual Homing Method:
o

Index Signal | | |
Negative Limit L

A return to the homing motion is triggered by the rising edge of "ExecuteMode". After the motion,

"AxisRef" is set to 1, if there is an error during the operation, "Error" is set to 1.

13.4.5.4.5 Operation mode 5( Direct homing )

Requirements:
1. Operating mode "ModePos" = 5
2. "ConfigEPos" = 16#00000003
3. "EnableAxis" =
4. The axis must be stationary.

Steps:

The homing of the axis is set by the rising edge of the "ExecuteMode". When the homing operation has

been done, the output pin "AxisRef" turns to be 1.

13.4.5.4.6 Operation mode 7( Jog at the specified speed )

Requirements:
1. Operating mode "ModePos" =7
2. "ConfigEPos" = 16#00000003
3. "EnableAxis" =
4. The axis must be stationary.
Steps:
1. Specify the jog speed through the input pin "Velocity", which must be a positive value in unit DEC.
2. Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the jog speed and profile
acceleration and deceleration.
3. "CancelTraversing" and "IntermediateStop" have nothing to do with the jog mode. The running
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direction is independent of "Positive" and "Negative".
4. There is no need to trigger "ExecuteMode". Reverse jogging when "Jogl" = 1, forward jogging when
"Jog2" = 1. "Jogl" and "Jog2" can only be triggered separately. When "Jogl" and "Jog2" are 0 or 1 at

the same time, the axis stops.

13.4.6 Application class4

13.4.6.1 Overview

iSMD can select telegram 3, 5, 102, 105 in Application Class 4. The technology object is configured in PLC
and controlled using PLC_open function blocks such as MC_Power and MC_MoveAbsolute, where the position
loop calculation of the servo three-loop control is completed in PLC, and the drive is in speed mode. The functional

differences between the different telegrams are shown in the following table.

Table 13-74 Application Class 4 telegram function difference

Telegram IRT supported Torque limiting supported DSC supported
105 Yes Yes Yes
102 Yes Yes No
5 Yes No Yes
3 Yes No No

13.4.6.2 Project configuration
1. See Section 13.4.3.1 for the modification of the drive IP address and device name.

2. Click menu "Options — Manage general station description files" to install GSD, please take the

GSDML-V2.43-Kinco-PA5-20240328 as the standard.

Manage general station description files
Installed GSDs

GSDs in the project

Source path: |C:lUsErs'.21??S'.Ducuments'ﬁutumatiUn'.GSD | [_]

Content of imported path

E File Version Language Status Info
¥l GSDMLVZ43KincoPAS202403.. V243 English, Chinese Alreadyinstalled PAS

3. In the network view, click "Hardware catalog — Other field devices — PROFINET 10 — Drives — Kinco

— PAS5" to add a drive and assign it to the PLC:
w [l Other field devices
» [ Additional Ethernet devices
~ ([l PROFINETIO

~ [ Drives PLC_1 PAS
v [ novANCE CPU1511T-1 PN PAS DP-NORM
- “—ll Kinco BhEs]

= [ Fas
L
v [ Pas
FPAs;
r ks [PNJIE_1
» [l SIEMENS AG ! -

4. If PLC is required to automatically

configure the device name of drive (the premise of automatic allocation is that the name of the drive is

295



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

empty), the topology diagram must be connected. In the topology view, connect the ports according to the

actual situation.The IN port of iSMD corresponds to port 1 in the topology diagram:

PLC_1 PAS
CPU 1511T-1 PN FAS DP-HORM

port1 port2

5. Inthe device view, select PLC 1, click "General — PROFINET interface — Advanced options — Real time

settings" to set the send clock and enable the synchronization mode:

‘S, Properties L-'. Info A
L | E i 9

J General | 10 tags " System constants " Texts |
Checksums _ s
* PROFINET interface [X1] i i
General
Ethernet addresses [ Send clock: i 1.000 ms |'_ [
Time-of-day synchroniz... ~
Operating mode TH
- P.jvanceg options I;?g
Interface options 1500 E
Media redundancy 1 i
: : 1.750
w Real time settings 1.875
Synchronization = g;gg
Real time options i 2:3?5
PROFINETinterface [X1] [~] e
e » » Synchronization
Ethernet addresses
Time-ofday synchroniz.. [ ] Sync domain: |5yr|c—Domain_1
Gpe il mMode | Synchronization rele: | Sync master I
~ Advanced options
Interface options vt L
IMedia redundancy
w Real time settings =
10 communication
I

6. In the device view, select PAS, click "Hardware catalog — Module — PROFIdrive Module — Submodules",

delete telegram 3 under "Device overview" first, and then add telegram 105 to the corresponding position:

13 = [ Y -
= Device overview
~
[2] 2| Module Rack |Slot  |laddress | Q sddress|Type Article nurber | Catalog
v PAS o ) PAS PASPR-AAA [Search>
= » Interface o ox1 FAS @ik pofle [AR
~ PROFidrive Module_1 o 1 PROFIdrive Module ra
& + [l Head module
Parameter Access Point 0 11 Parameter Access P. P
- ule
| standard Telegram 105, /| 0. 12 0.19  0.19  Standard Telegram .. n[l T
rive Module
— o
« [ submodules
-— o 2
= = Il standard Telegram 1, PZD-212
- = A [l Standard Telegram 102, FZD-6110
= = — | Il standard Telegram 105, PzD-10/10
5 = dard Telegram 111, PZD-12112
a = Il standard Telegram 3 PZD-519
" [l standard Telegram 5, PZD-919
b o 8
= = = [l standard Telegram 9, PZD-10i5
. = & Il supplementary Telegram 750,FZD-3/1

7. Click "General — PROFINET interface — Advanced options — Isochronous mode", then check telegram

105 below to enable the synchronization mode, and set Ti to 0.375ms:
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J General ” 10 tags ” System constants || Texts ‘
« General Il
: : > Isochronous mode
Catalog information
~ PROFINETinterface [X1] Isochronous mode for local modules
General
Ethernet addresses
Identification & Maintenance Seid clock |1,00D = | A
« Advanced options et | A
Inthe oot Application cycle: | 1.000 ms |
Media redundancy I TilTo values: | Manual I |'|
Time Ti {read in process
-
* Real time settings values):
10 cycle Intervals: |0.125 ms
Synchronization Time To (output process
» Port 1[X1P1R] | values): [0.25 ms [2]
» Port2 [X1 P2 R] I Intervals: |0.125 ms |
Identification & Maintenance 4
Shared Device P ekl et
Name : Slot/s... | Isochr...
PROFIdrive Module 1/Parameter Access Point 1
| PrROFIdrive Module_1iStandard Telegram 105, PzD-10i10 12 [v] |
8. In IRT mode, device update time = PLC send clock:
+ Advanced options 10 controller outside project
with access to this 10 device | ] I'I
Interface options
Media redundancy 10 device send clock | 1.000 ms |'|
Isochronous mode
~ Real time settings Update time
10 cycle
synchronization (® Calculate update time sutomatically?
» Port 1 [X1P1R] () setupdate time manually
b Port2 [X1P2R il
1 o = L : ! " Update time: |I.000 m5|'|
Identification & Maintenance [
shared Device 5
g

The update time of the configuration needs to be consistent with the ECAN_Sync Cycle [301101], set to 3 for 1ms:

ECAN Sync Cycle [301101] setting value Synchronous period
3 Ims
4 2ms
5 4ms
6 8ms

9. Enable isochronous synchronization mode on the drive side by setting ECAN_Sync Clock [301102] to 1

and also setting ECAN_Sync_Shift [301103] to 0.

ECAN Configuration

ECAN_Sync_Cycle ECAN_Sync_Shift
ms 0

ECAN_Sync ECAN_Sync_Clock

0 clock sync

10. After the device is configured, click "Technology objects" in the drop-down list of PLC 1 on the left side to

add a new technology object and select the positioning axis:

Name:
‘Posit\omngr\xisj |

[A]  Name version | Type: % [10_Positioningrds |
= [7] motion Control V5.0
" = = Mussnives: B
3 TO_SpeedAxis V5.0
4 TO_PositioningAxis V5.0 (O Manual
Nesancantal B TO_SynchronousAds V5.0 @ Automatic
P — 4 TO_ExernalEncoder V5.0 .
De: tion:
4 TO_OutputCam V5.0 Atuphon
L_/ & TO_CamTrack V5.0 The *Positioning axis” (TO_PositioningAxis)
= technology object maps a physical drive in
= & TO_Measuringlnput V5.0 e el
PID 4 T0_Cam V5.0 ‘You can issue positioning commands to the
4 TO_Kinematics V5.0 drive by means of the user program with
i PLCopen motion control instructions
——re—rm— 3 TO_LeadingAxisProxy V5.0
Note: The use of technology objects
E affects the temporal behavior of other
CPU execution levels, including the
F-program.
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11. Click "Technology objects — PositioningAxis 1 — Configuration — Basic parameters", select Axis type:
Basicprameters

~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics
Dynamic default values
Emergencystop
> Limits
Position limits.
Dynamic limits
Torque limits
Fixed stop detection
~ Homing
Active homing
Passive homing
¥ Position menitoring
Pasition monitoring
Following error
Standstill signal
Contral loop.

=)

- .
0 :
.

12. Click "Hardware interface — Drive", select telegram 105:

» (I PLC_1 [CPU 151171
» (@ Local modules
= [id PROFINETIO-System (100}

» [mras

13. iSMD support incremental and absolute encoders. Click "Hardware interface — Encoder"
a. If Kinco single-turn encoder motor is used, select "Increment". When activating the DSC function, set the

Store_Position [60FB06] to 1, then write 0 to the Pos_Shift [6(0FB07] and store the control parameters.

-

Encoder Ed

| PAS.PROFIdrive Module_1_Encs..
Incremental  |»

b. Select "Cyclic absolute” if a Kinco multi-turn absolute encoder motor is used:

—_

PASSEENWTE_1_Encodert
Cyclic absolute -

14. Click on "Data exchange with the drive" to set the Reference speed, Maximum speed and Reference torque:

1: | Standard telegram 105 Ea

The Reference speed is 1/2 of the Max_Speed [607F00]:
Index Description Preset value® Current value

607F00 Max_Speed 5000
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CMD_q Max [607300] and Max_Torque% [607200] of the drive are related, and the Reference torque can
be taken as the initial default value of CMD_q Max [607300], with the unit of Ap, which is generally the
lesser of the two values of the drive peak current and the motor peak current:

Index Description Preset value¥® Current value

607300 CMD_g_Max 173

15. Click on "Data exchange with encoder". If a Kinco single-turn encoder motor is used, the Increments per

revolution is Feedback Resolution [641003]. For Fine resolution, select Gx_XIST1 bit 0:

Index Description Preset value® Current value

641003 Feedback_Resolution 65536

If a Kinco multi-turn absolute encoder motor is used, the Increments per revolution is Feedback _Resolution
[641003], e.g. 65536, and the Number of revolutions is also set to 65536, with Fine resolution selections G1_XIST1
bit 0 and G1_XIST2 bit 0:

Index Description Preset value® Current value

641003 Feedback_Resolution 65536

16. Click "Extended parameters — Mechanics" to set the position parameters :
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Ly e g

¥ Extended parameters

]

Dynamic default values
Emergency stop
- Limits
~ Position limits
Dynamic limits
Torgue limits
Fixed stop detection
~ Homing
Active homing
Passive homing
 Position manitoring
Position monitoring
Foﬁumng error
Standstill signal
Control loop
Actual value extrapolation

0000000303303 3000¢

17. Click "Extended parameters — Position monitoring — Following error" to disable the following error
monitoring. When monitoring is enabled and the following error setting is small, the PLC will report error

easily after enabling operation:
‘Basic parameters
Hardware interface
Drve
Eﬁquer'
Data en:i"ange with the drive
Data exchange with encoder
Leading value settings
Extended parameters
Mechanics
Dynamic default values
Emergencystop
¥ Limits.
Pasition limits
Dynamic limits
Torq.ue {I‘u'lﬁ'f-ﬂ
Fired stop detection
> Haming
Active homing
Passive homing

0000000000

~ Fosition ?‘no_‘r!'ﬂoiin‘g
Pusition monitering
Standstill signal

Control loop
Actuzl value extrapelation

90990000909000

Bacic parameters
« Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
* Extended parameters
Mechanics
Dynamic defoult values
Emergency stop
- Limitz
Position limits
Dynamic limits

19. DSC can be enabled by clicking "Extended parameters — Control loop", see section13.4. 6.5 for details on

how to use it.
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w Position monitoring
Position monitoring
Following error
standstill signal

Control loop:

Actual value extrapolation

303000

Dynamic Servo Control (DSC)

I @ Position control in the drive (D5C enabled} I

() Position control in the PLC

Dynamic Servo Control is only possible with drive telegram 5. 6, 105 or 106

20. After the technology object has been configured, click "Program blocks — MC-Servo [OB91]" in the

drop-down list of PLC_1 on the left side, and then right-click to open the properties to set the PLC

application cycle. Please note that when using the DSC function, the PLC application cycle, device update

cycle (see Artile 8) and ECAN_Sync_Cycle [301101] must be the same.

(1§ PLC_1 [CPU 15111 PN]
I Device configuration
4/ online & diagnostics

» g8 software units

= Ii Program blocks
B¢ Add new block
4 Main [OB1]

2B MCinterpolator [DB92]

.. Ak MCServoloBSt]

- E* Technology objects
B Add new cbject

- K PositioningAxis_1 [DE1]

4@ Configuration

lﬁ Coemmissioning

%) Diagnostics
= 2

General

| Texts

General g
Cycle time

Information
Time stamps

Compilation

) eyclic

Protection Cycle time (ms) |

Aributes
5 @ Synchronous to the bus
Cycle time

4 Source ofthe send clock: | PROFINETIO-5ystem (100}

4]

] send clock (ms) !‘!

Factor: |1

| Cycle time (ms) !‘i

21. Configuration completed, program written, compiled and downloaded to PLC:

% Online & diagnostics
5@ Software units
r:i:i Program blocks
B Add new block
48 Main [OB1]
2% MC-nterpolator [OB92]
2 MCServo [OB21]
b | System blocks

[% Technology objects
B Add new object
- & PositioningAxis_1 [DB1]

13.4.6.3 MC_Home introduction

4

v w w w w w w

Network 1: MC_Power
Network 2: MC_Reset
Network 3: MC_Home
Network 4: MC_MoveAbsolute
Network 5: MC_MoveRelative
Network 6: MC_MoveVelocity
Network 7: MC_Halt

Network 8: MC_Torguelimiting

[7] Measuring input, out...
[7] synchronous motion
L Cam

7] Motionin

{vv v~

[7] Torque data
3 MC_TorqueAdditive
2 MC_TorqueRange
2 MC_TorqueLimiting
: Iotion (kinematics)

- v

Z Zones

-

[ Tools

The drive must complete homing motion before absolute positioning. The homing trajectory is generated by the

PLC, and the homing switch and limit switches are usually connected to the PLC:

Basic parameters
= Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
= Extended parameters
Mechanics
Dynamic default values
Emergency stop
w Limits
Dynamic limits
Torque limits
Fixed stop detection
~ Homing
Active homing
Passive homing
~ Position menitoring
Position manitaring
Following error
standstill signal
Control loop

GA00000303330033030000000

Actual value extrapclation

>

Position limits

Hardware and software limit switches

["] Enable HW limit switches

Iithe hardware limit switches are overshot, the drive is immediately decelerated by the emergency stop ramp configured in
the drive.

Input negative HW limit switch:

| Selecttag |

Level selection negative HW limit switch:

| High level |v]I

Input positive HW limit switch:

!- Select

Level selection positive HW limit switch:

| High level |V]

[ Enable 5W limit switches

Position of negative SWlimit switch:

|-1.0e+12

mm |

301

Position of positive SW limit switch:

| 1.0e+12

mrn |
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Basic parameters.
~ Hardware interface
Drive: '
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
¥ Extended parameters.
Mechanics
Dynamic default values
Emergency stop
~ Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
~ Homing

Passive homing
~ Fosition monitoring
Pasition monitoring
Following errar
Standstill signal
Controlloop
Actuzl value extrapolation

Basic parameters
~ Hardware interface
Encoder
Data excha nge with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
© Mechanics
Dynamic default values
Emergency stop
¥ Limits i
Position limits
Dynamic limits
Torque limits
Fixed stop detection
~ Homing
Active homing

-t ta

n: | High level I~

~ Pasition monitoring
Position manitering
Following error
Standstill iigmé
Control loop
Actual value extrapolation

GO000330033IBATIBIVOVO3000

MC_Home pin definition are as follow:

Table 13-75 MC_Home pin definition

TO_PositioningAxis
Axis TO_SynchronousAxis | Technology objects
TO_ExternalEncoder
Execute Bool Start job with a rising edge
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Pin name Data type Description

Position LReal The specified value is used according to the selected "Mode"

Homing modes:

= 0 Direct homing (absolute), the current position of the technology object
is set to the value of parameter "Position".

=1 Direct homing (relative), the current position of the technology object
is shifted by the value of parameter "Position

= 2 Passive homing, the current position of the technology object is set to
Mode Int the value of parameter "Position".

= 3 Active homing, the current position of the technology object is set to
the value of parameter "Position".

= 6 Absolute encoder adjustment (relative), the current position is shifted
by the value of parameter "Position".

=7 Absolute encoder adjustment (absolute), the current position is set to

the value of parameter "Position".

Display of the position at which the technology object was homed

ReferenceMarkPosition LReal
(valid when "Done" = TRUE)
Done Bool =1 Job is completed
Busy Bool =1 The job is being processed
CommandAborted Bool =1 The job was aborted by another job during execution
Error Bool =1 Error, see "ErrorID"
ErrorID Word Please consult the information system of TIA portal for help

The homing mode supported by different encoders are shown inthe following table.

Table 13-76 Supported homing mode

Homing mode Incremental encoder Absolute encoder
(Kinco single-turn encoder) (Kinco multi-turn absolute encoder)
Active homing N L
("Mode"=3)
Passive homing N L
("Mode"=2)
Set actual position N N
("Mode"=0)
Relative offset to the actual position N N
("Mode"= 1)
Absolute encoder adjustment o N
("Mode"=6,7)

13.4.6.3.1 Homing mode 0 (Absolute direct homing)

The axis does not move after the MC Home is executed. The result of executing the instruction is that the
actual position of the axis is directly changed to "Position specified in MC _Home". In the following example,
"Position" = 0 mm, then the actual position of the axis becomes 0 mm after homing.The coordinate value belongs to
the "absolute" coordinate value, that is, the axis has established an absolute coordinate system and can be absolutely

positioned.
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~
%4
*MC_HOME _DB"
MC_HOME
EN ENO Position setpoint: |45.018 mm
Rekmpeohbk] G Velocity setpoint: [0.2288818359375 mmis
%081 Position — 0.0
*PositioningAxis_ FALSE Ve
17— Axis Done - false
FALSE FALSE 5
“MC_HOME_DE". Busy-—ifalse
Execute - Execute Command| FALSE Operative encoder:
Aborted |-—fele .
00 | Actual position: [45.014 mm |
*MC_HOME_DB" FALSE - :
Position — pasition Errork—ifalse Actual velocity: |0.2288818359375 mmls
5 1640000 Following error: |0.003 mm
*MC_HOME_DB" Errorid — 1650
Mode — pode
Index Description Preset value™ Current value Index Description Preset value'™ Current value v
606400 Pos_Actual 79979 606400 Pos_Actual 30815 DEC

Current Pos_Actual Pos_Actual when PLC powers on

The above figure shows the state before homing, the current position of the axis is 45 mm and the drive actual
position [606300] is 79979 DEC. In Section13.4. 6.2, Article 16, the leadscrew pitch is 60 mm/rot, the conversion
relation is as follows:

Actual position of PLC technology object axis (mm) = (Current servo actual position [606300] - Servo actual
position [606300] at PL.C power-up) / Feedback _Resolution [641003] * Leadscrew pitch

Or
Actual position change of PLC technology object axis (mm) = Servo actual position [606300] change /
Feedback Resolution [641003] * Leadscrew pitch

The following figure shows the state after homing, the actual position of the axis = "Position specified in

MC_Home" = 0 mm, and the drive actual position [606300] does not change and remains at 79979 DEC.

*WDB4
“MC_HOME_DBE"
MC_HOME
‘_ﬁ_H&| Target position: |0.0 mm |
EN ENO Position setpoint: |-0.0'i ] mm |
T ﬂ-SI_.014 Velocity setpoint: |f1.831054-6875 mmis |
%DB1 Fosition =— 0.0
*PositioningAxis_ o —| Welocity override: |100.0 %l
1" — A Done —ifalse ‘
TRUE FALSE =
"MC_HOME_DB". Busy==17alse
Brecute —Execute Command| FALSE —|Operative encoder: |Encoder 1 |
Aborted ~=false
0.0 | Actual position: |-0.0 mm (|
"MC_HOME_DBE". FALSE
Position — position Eropffalse Actual velocity: |-1 8310546875 mmis |
5 16£0000 Following error: | 0.0 mm |
*MC_HOME_DE". Errorid =— 1640
Mede — pMode
Index Description Preset value™ Current value
606400 Pos_Actual 79979

Current Pos_Actual

After the homing motion is completed, no matter what position the axis moves to, as long as the PLC is
powered off, the actual position data of the axis will be lost and become 0, instead of being converted over with the

current encoder value of the drive.

304



Kinco iSMD low-voltage servo integrated motor user manual Chapter 13 Communication

13.4.6.3.2 Homing mode 1 (Relative direct homing)

In the "Mode" = 1, the axis will not move after triggering the MC_Home command.The result of executing the
instruction is that the actual position of the axis is directly changed to "current position + Position specified in
MC Home". In the following example, "Position" = 10 mm, the current position of the axis was 20 mm before

MC_Home was executed, and the actual position of the axis after MC_Home was executed became 30 mm.

%DB4
*MC_HOME_DB"
MC_HOME
| %] Target position: |0.0 mm |
EN ENO - Position setpoint: |20.096 mm |
R 00 Welocity setpoint: |D.0 mmis ‘
L T] Position = 0.0 : i ‘
*FositioningAnis_ R | velocity override: [100.0 %
1" — puie Done == falze
FALSE FALSE 3
*MC_HOME_DE". Busy == /e
Exccute --Emcute Command| FALSE —|Operative encoder: |Encoder 1 |
Aborted ——1falze
100 I Actual position: |20.096 mm ‘I
"MC_HOME_DE". FALSE _
Pos ition —| position Errar-—false Actual velocity: |0.U mmis ‘
. 16£0000 Following error: |-0.003 mm |
*MC_HOME_DE". Errorld = 1650
Mode — pode
Index Description Preset value® Current value
606400 Pos_Actual 101949

The above figure shows the state before homing, the current position of the axis is 20 mm and the drive actual
position [606300] is 101949 DEC.
The following figure shows the state after homing, the actual position of the axis = "current position + Position

specified in MC_Home" = 30 mm, and the drive actual position [606300] does not change and remains at 101949

%84 i
*MC_HOME_DE"
MC_HOME .
Ehril Target position: |0.0 mm |
EN ENO Position setpaint: |30.118 mm |
Rekrencebbice)  SHROE Velocity setpoint: |2 74658203125 mmis |
%DB1 Position — 0.0
*Fositioningxis_ TRUE —| Velocity override: | 100.0 2% |
1" Ais Done —ifalse
TRUE FALSE =
"MC_HOME_DB". Busy~—fal=e
Execute — Execute Command| FALSE —|Operative encoder: |Encoder 1 |
Aborted =73 lz2
100 = I Actual position: |30.096 mm ||
"MC_HOME_DB". FALSE T
Positicn — Position Errorf-=ifalse Actual velocity: |2.74658203125 mrnis |
5 1620000 Following error: |0.0 mm |
“MC_HOME_DB™. Errorld — 1550
Mode — pMode
Index Description Preset value® Current value
606400 Pos_Actual 101949

After the homing motion is completed, no matter what position the axis moves to, as long as the PLC is

powered off, the actual position data of the axis will be lost and become 0, instead of being converted over with the

current encoder value of the drive.
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13.4.6.3.3 Homing mode 2 (Passive homing)

In the "Mode" = 2,when only MC Home is triggered, the axis will not move, and other motion control

instructions (e.g. MC_MoveRelative) are needed to make the axis run, and when the axis reaches the homing switch,

the current position will be changed to "Position specified in MC_Home".

Passive homing requires the MC Home command to be used in combination with the MC_MoveAbsolute or

MC_MoveRelative or MC_MoveVelocity command, and the axis is completed to the homing in the process of

executing other motion commands. After PLC power off and restart, the actual position data of the axis will be lost.

Passive homing needs to be configured in the process object configuration. As shown in the following figure,

there are three modes for passivehoming:

¥ Homing °| :
: : Select the homing mode
Active homing N
e ; il : :
°|'= @ Use zero mark via PROFIdrive telegram
w Position monitering Qi'l . .
. e Fl O Use reference cam and zero mark via PROFIdrive telegram
Fosition monitoring
Following error o‘ | () Use homing mark via digital input

1. Use zero mark via PROFIdrive telegram (i.e. detecting zero mark)

Motion sequence:

a.

b.

Start passive homing via the "MC_Home" instruction.

Move via other motion control instruction (e.g. MC_MoveRelative). The detection of the homing
mark is enabled when the actual position value of the axis moves in the assigned homing direction.
When zero mark is detected, the actual position is changed to "Position specified in MC Home".

Or

Move in the assigned homing direction via other motion control instruction (e.g. MC MoveRelative).
Start passive homing via the "MC_Home" instruction.

When zero mark is detected, the actual position is changed to "Position specified in MC_Home".

2. Use reference cam and zero mark via PROFIdrive telegram (i.e. detecting zero mark after digital input is

detected.)

Motion sequence:

a.

b.

Start passive homing via the "MC_Home" instruction.

Move via other motion control instruction (e.g. MC_MoveRelative) and wait for the digital input.

Detection of zero mark will begin as soon as the digital input is detected and disengaged.

When zero mark is detected, the actual position is changed to "Position specified in MC_Home".
Or

Move via other motion control instruction (e.g. MC_MoveRelative).

Start passive homing via the "MC_Home" instruction and wait for the digital input.
Detection of zero mark will begin as soon as the digital input is detected and disengaged.

When zero mark is detected, the actual position is changed to "Position specified in MC_Home".

3. Use homing mark via digital input (i.e. detecting digital input)
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Motion sequence:

a.

b.

Start passive homing via the "MC_Home" instruction.

Move via other motion control instruction (e.g. MC_MoveRelative) and wait for the digital input.
When the digital input is detected, the actual position is changed to the "Position specified in
MC_Home".

Or

Move via other motion control instruction (e.g. MC_MoveRelative).

Start passive homing via the "MC_Home" instruction and wait for the digital input.

When the digital input is detected, the actual position is changed to the "Position specified in

MC_Home".

13.4.6.3.4 Homing mode 3 (Active homing)

In the "Mode" = 3 mode, after triggering the MC_Home command, the axis will automatically run to complete

the return to homing action.

There are three modes for active homing:

* Homin
g _! Select the homing mode
F.'a.ssi‘.re hn:fmihg o:: @ Use zero mark via PROFIdrive telegram

T PDSFI,: :ir:i;Drr:;riltr;gri o g“ O Use reference cam and zero mark via PROFIdrive telegram
Following error o| ‘ o Use homing mark via digital input

1. Use zero mark via PROFIdrive telegram (i.e. detecting zero mark)

Motion sequence:

a.

b.

Start active homing via the "MC_Home" instruction.
Look for the zero mark during motion.

When zero mark is detected, the actual position is changed to "Position " - "Home position offset":

» Limits (]
~ Homing 0 Velocity
© 4
Passive homing ]
~ Fosition menitoring ]
Position menitoring (]
Following error o
standstill signal L] .
Control loop (]
Actual value extrapolation @ f » Fosition
: % .
I Home position offset: |70 0 mﬂ\J I
(&) Hame position: 0.0 mm |

The axis will then move a distance of the "Home position offset" and the actual position will be equal

to "Position " after completion.

2. Use reference cam and zero mark via PROFIdrive telegram (i.e. detecting zero mark after digital input is

detected.)
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Motion sequence:

a. Start active homing via the "MC_Home" instruction.

b. The axis detects digital input during motion.

c. Decelerates when digital input is detected, and detect zero mark when the falling edge of digital input is
detected.

d. When zero mark is detected, the actual position is changed to "Position specified in MC_Home" -
"Home position offset".

e. The axis will then move a distance of the "Home position offset" and the actual position will be equal

to "Position specified in MC_Home" after completion.

3. Use homing mark via digital input (i.e. detecting digital input)
Motion sequence:
a. Start active homing via the "MC_Home" instruction.
b. Detection of the rising edge at the digital input, while moving with homing velocity.
c. Decelerates when the rising edge of digital input is detected; when the falling edge of digital input is
detected, the actual position is changed to "Position" - "Home position offset".
d. The axis will then move a distance of the "Home position offset" and the actual position will be equal
to "Position" after completion.
13.4.6.3.5 Homing mode 6 (Absolute encoder adjustment- ralative)
This mode is only for the connected encoder type is absolute value encoder, in this mode, after the MC Home
instruction is triggered, the axis will not run, and will not search for the home switch, it will set the current position
value to "current position + Position specified in MC_Home". The absolute value is stored retentively in the CPU,

and will not be lost after the CPU power off.
13.4.6.3.6 Homing mode 7 (Absolute encoder adjustment- absolute)

This mode is only for the connected encoder type is absolute value encoder, in this mode, after the MC_Home
instruction is triggered, the axis will not run, and will not search for the home switch, it will set the current position
value to "Position specified in MC_Home". The absolute value is stored retentively in the CPU, and will not be lost
after the CPU power off.
13.4.6.4 MC_TorqueLimiting introduction

The CMD_q Max [607300] and the Max Torque% [607200] of the drive are associated. The maximum
current (torque) can be limited using the MC TorqueLimiting instruction.

1. MC_TorqueLimiting pin definition are as follow:

Table 13-77 MC_TorqueLimiting pin definition

Pin name Data type Description
) TO_SpeedAxis )
Axis S ) Technology objects
TO_PositioningAxis
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Pin name Data type Description

TO_SynchronousAxis

Enable Bool =1 Activate torque limiting function

Equal to CMD_q_Max [607300] value in Ap

Range: 0 to drive / motor peak current

Limit LReal

=0 Torque limit mode

Mode DInt _
InClamping Bool —
InLimitation Bool =11_q[607800] reaches CMD_q_Max [607300]
Busy Bool = 1 Tasks in progress
Error Bool =1 Error, see "ErrorID"
ErrorID Word Please consult the information system of TIA portal for help

2. Enable the torque limit function, "Enable" pin set to 1, in the "Limit" pin input target maximum current value 10

(unit Ap), then drive CMD_q_Max [607300] becomes 10 Ap:

“DB9
“MC_
TORQUELIMITING _
DB"
MC_TORQUELIMITING
=%
EN ENO
FALSE
AwE1 InClamping ==71%
“Positioningsds_ FALSE
1" —axis InLimitation == 555
- | e
MC_ usy. alse
TORQUELIMTING_ FALSE
DE".Enable —lEnaple Errar-- i lse
| tesowo
-’\(_ rrorl -
TORQUELIMITING |
| LRI ) imit
8
0—Mode

3. When I q [607800] reaches CMD_q Max [607300], the output pin "InLimitation" is set to 1, and the drive
message status word MELDW?’s bit 1 is set to 0
Index Description Preset value¥ Current value

607300 CMD_g_Max 9.99

13.4.6.5 DSC (Dynamic servo control) introduction

When using telegram 3 and 102, the drive works in speed mode, the position loop calculation is completed by
the PLC, and the calculation update cycle of the position loop is the same as the communication cycle of
PROFINET. Telegram 5 and 105 support Dynamic Servo Control (DSC). When DSC is enabled, the drive works in
interpolation mode, and the calculation and update cycle of the position loop is the local control cycle of the drive.
The DSC function puts the PLC position loop calculation into the drive to complete, and the PLC only needs to
perform the central interpolation calculation of the position, and then adjust the position loop calculation of the
drive periodically through the PROFINET interface.

In the technology objects configuration interface, click "Extended parameters — Control loop" to set the

parameters related to the DSC function, as shown in the following figure:
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Controller Speed Frecontrol
setpoint  —

Speed
setpoint
Setpoint
generation

Position setpoint -—I_

Balancing filter Gain

Actual
pasition

The speed controller must be tuned on the drive side.

speed control loop
Precontrol: substitute time: Gain (Kv factor):

100.0 % |00 s | 10.0 1is

In the above figure, "Gain (Kv factor)" can not be 0, its specific value will not affect the servo's position loop
proportional gain, keep it as the default value; "Pre-control" is the percentage of speed feedforward, and the role of

K Velocity FF [60FB02] is the same:

Index Description Presetvalue ¥  Currentvalue ¥
250809 Position_Windo... 10 DEC
606500 Max_Following_... 524288 DEC
606700 Target_Pos_Win... 327 DEC
60F400 Pos_Error 0 DEC
60FBO1 Kppl[0] 10 DEC
60FB02 K_Velocity FF 100 ] DEC
60FB0O3 K_Acc_FF 77.99 DEC
60FBO5 Pos_Filter_N il DEC

Please note that when using the DSC function, if the type of encoder connected is a single-turn encoder
(incremental encoder), it is necessary to set the Store Position [60FB06] to 1, then write 0 to the Position_Shift

[60FB07] and store the control parameters:

60FB0O6 Store_Position 0 D
60FBO7 Pos_Shift -15792 D
60FB0O6 Store_Position 1:store
60FBO7 Pos_Shift 0

13.4.7 S7 200 SMART application

13.4.7.1 Application description

The PROFINET communication application in this chapter is based on the following conditions:
1. STEP 7-Micro/Win SMART V02.08.02.00 00.01
PLC S7-200 SMART(CPU ST20 DC/DC/DC  V02.04.01_00.00.03.00 firmware V2.6)

2. GSD file
PN firmware version Applicable GSD file
XXXX XXX5 GSDML-V2.33-Kinco-PAS5-20240328

Table 13-70 describes the parameters related to the servo PROFINET communication.
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13.4.7.2 Acyclic communication

13.4.7.2.1 Project configuration

1.

Click the menu "File — GSDML Management" to install the GSD file

(GSDML-V2.33-Kinco-PA5-20240328). After successful installation, there is no need to repeat the

installation for a new project:

N’ File

Manage general station description files

Introduction

EOpen‘l ¥ Import -
] Close g Bxpert -
New Save

e Upload Download
- [FYPrevious - || - =

Edit iew PLC  Debug  Tools

Help

Print

) Preview

') Page Setup

“GSDML management” allows you to install and delets GSDML files for PROFINET.

Taported GSINL files

| 3 Project
A rou

5 Data Page

4 Create. 2
; KL
% Open Folder. L
a GSDML
| Memary

Management

\ Fi 4
[T [ GSDMLV2 33 Kinco-PAS-20240326,sril 20240403 11:33:52 (0K
| ™ | GSDML2.33 Kince-MDE0-2021 0507 ml 2024-04-04 11:58:23 | 0K

Install mer

GSTHL

[es\sersi21775\pocuments|2005MART_GSD\

Browse

3 oelete

- =]

2. Click "Tools — Find PROFINET Devices" to ensure that the servo is connected. See Section 13.4.3.1 to

3.

modify the servo IP address and device name, or click "Edit" here to modify the device name:

"Next" :

Display Log

Debug Hel
T bttt bt ot b4
5 % % + +

xt  Get/Put Data PROFINET Web

p

Server

=

Mation

PIDTune  SMART Drive | Find
Control Panel Control Panel Configuration

Find PROFINET Devices

Communication Interface

[Intel(R) 82574L Gigabit Network Connection. TCPIP. 1

i

PROFINET

Devices

ped

Press the "Edit” button to change the device name of the selected

| device. Press the *Flash Lights” button to continuously fiash device

| ] PROFINET Device
E-{Z] Drives

= 192.168.0.2 (pas)

3

Click "Tools — PROFINET", select "Controller", set the PLC IP address and station name, and click

MAC Address

00:23:55:78:52:E9 Flash Lights

IP Address

192 ,168. 0 . 2

Subnet Mask

255,255,255 . 0

Default Gateway

0.0

Device Name (Chinese, ASCII characters'a' -'2, '0'-'d), "

.0 .0

LEDs to visually locate a connected device.

» should not start with number, *.', ", or ‘port-n{n=0..9)’

not end wi

ith "' or ')

. and '
, should

[pas

Convert n:
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Web. Mation PIDTune  SMART Drive Find PROFINET Certificate
Server || Control Panel Control Panel Configuration =  Devices  Management

High Speed Motion PID  PWM  Text Get/Put Data

Counter Display L:?

PROFINET Configuration Wizard

[C] PROFINET network:
[0 Controller(CPU ST20_ple200smar| Intreduction

This wizard allows you to configure a PROFINET network step by step. The PROFINET configuration is generated and
the project, which can be downloaded to the PLC together with the project.

PLC Role

Select a role for the PLC.

3 |F controller

™" 1-Device

I par

er-lesred 10

Ethernet Port Communication
e Send Clock: 1000 v ms
4 IPAddress: [ 192 . 188 . 0 . 15 StartUp time: | 10000 ms

SubnetMask: | 255 . 355 . 255 . 0

Default Gatenay: G 08 «0 0

Station Mame:  [pic200smart.

4. Add the servo to the device table, set the IP address and device name (need to be the same as the actual

connected device), and then click "Next" :

PROFINET network E=s Plc200smart Catalog
[F] Controller(CPU §T20_ple200smart) £} PLC 57-200 SMART
& PASVS. 1.0-pas | 1921680155 CPUSR2D
+[F] PAS() j] ~CPUSRI0
~~ [ Completion - CPU SR40
CPUSRE0
cPUST2D
CPUST30
CcPUST4D
-+ CPU STEO
EF PROFINET-O
1 Drives
E-Kinco
MDED
ERIY
The derice table lists all derices that are currently configured for this PROFINET network. E-PAS

You can add devices from the device catalog tree on the right. -I ASVS, 1.0

paS(PASY5.1.0)

Device table

Device Number | Type I Device Name I | 1P Addre: [
PASYS.10 3 l pas setby user 192.168.0.2 ]

Article no.; PAS-PN-AAA

Version:

(GSDML-V2, 33-Kinco-PAS-20240328 xml

Desaiption:
GSDML-V2. 33Kinco-PAS-20240328 xml

R

A~
v

Kinco PAS PN Driver, with PROFINET-IO
interface (RT, IRT and non-tydic
communication, dock synchronization,
shared device), support MRPD, 52, DR

2| =

5. Add the PROFIdrive module for the servo, and the submodule of Standard Telegram 3 will be added by

default. If only acyclic communication is carried out, the submodule of the telegram can be deleted:

PASVS. 1.0
Click the “Add" button to add a module for this device. b3 *a;’:m“
" Submodul Nams SoLSuniot PHISwe | T
o - FroFTde Hodue
[ Completon
; i Intsiface | ] - Standard Telegram 1, PZD-2/2
i Post 1 03276301 . Standard Telegram 102, PZD-6/10
i Pon 2 032770(%1 .. Standard Telegram 105, P20-10/10
1 Standard Telegram 111, P20-12/12
i 12 Standard Tetegram 3 PZD-5/9
] Standard Telegram 5, PZD-9/3
- | il Supplementary Telegram 750,PZD-3/1
| 2 Standard Telegram 8, PZD-10/5
i 3
™ |45
i 2
g [ 8
i T !
T |8
il B
swr |- L
i !N |m Actide no.:
[y r Ik i
A |- 02
- {4k
2 |- 115 Description:
el |- 16 The supported firmuare version are V0205,
¥02.06 and later.
< ¥
PROFIdive Drive object DO)
- : Update Time (ms) 400 x Data Hold 3 -

6. Then keep clicking “Next” until it is successfully generated:
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7.

8.

PROFINET netwark
[E Contraller{CPU 5T20_plc200smart)
£1-[ PASVS. 1.0-pas
. [0 Pas(o)

+.[E] PROFIdrive Module{1)
L[ Completion

| plc200smart

42 168.0.155

| pablFagys 1.0

STEP 7-Micro/WIN SMART

o

If a PROFINET network is configured, the system will adjust Background
Time in Communication node of the System Block dialog to 20%

automatically.

-{1] Favarites

£ Bit Logic
Clock
Cormunications
m Compare
{=5] Convert
{24] Counters
{20 Floating-Point Math
{E Integer Math
{iii] Intemupt
@ Logical Dperations
{5 Move
5] Program Contral
] Shift/Aotate

B (£ Libraries

(1[0 Modbus RTL Master [+2.0]
{211 Modbus RTU Master2 (+2.0)
(-2 Modbus RTU Slave [v3.1)]
@ Modbus TCP Client [+1.4)
101 Modbus TCP Server [+1.0]

{E PM Read ‘Write Record [+1.0)
{211 SINAMICS Contral (1.1)
IC3 mete

E

{21 Open User Communication [+1.0]

i o pab PAE 01
1 1] pa5 Interface 0_32788
1 o pab Part 1 0_32783
1 o pab Port 2 0_32770
1 14848 pa5 PROFIdrive Module e

1

Metwork Comment

In the main program, call SINA_ PARA S and write the following program:

Always On SINA_PARA_S
——1
Start
|7 Start
Read_write
Read™
Subindex_CMD 4 Parame™ValueR ™~ | Read REAL ‘Walue
Index<Index  “alueR™~[FRead DINT_Value
‘wiite REAL Valueqalue™  FormatfFormat
Write_DINT _Valueq%alue™  EmorMofEmorMo
Device_MoqDevice™  EnorldEmorld
tDevice_Parameter4 Device™ PN_En™ | PN_Emor_Code
Status | Status
Status | Status_bit
C >

Always On SMO.0 Always OM
Device Mo WWEDED
Device_Parameter WBED40
Enorld WDEDI0
EroNo Ww/B080
Fomat VBED?70
Indes VWD 2 Parameter index
PN Frome Fade WAL

)

YE000.0

Start Rizing edge triggers read and write
Fead ‘Write WEOD0.1 0: read 12 write
Device_Parameter WEBED40
Faormat WBEO70
Statug WBE100
Statuz_hit WBE102
‘wiite_REAL_Value WDEO20
ke DINT_Value WDED24 [rara written to the servo
APINumber WDED42
Read REAL Value WDEOED
Fead DINT_Value WDEDE4 [rata read from the serva
Errarld WDEOS0
FM_Emor_Code WDED34
Subindex_CMD WifB010 Parameter subindex + Command word
Inde WwB012 Farameter index
Device_Mo W /B030
| SlotMumber Wi/B046
| | SubSlotHumber Wi/B048
| EroMo WwB080

9. Before downloading the program, assign the V-address area used by the library:
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1 b Ble
{4 Status Chart
1] Data Block

423 Swstem Black
] Cross Reference
B Commurications
T wizards

{5 Tools

1R

Library Memory Allocation

ght-click

SINAMICS Parameter (v1.0)

The instruction library 'SINAMICS Parameter (v1.0)' requir
bytes of global V-memory. Specify an address where this
V-memary can be used by the library. Click 'Suggest Add
program cross reference to locate an unused block of the
size.

Chapter 13 Communication

Instiuctions
5] Favorites
{35 Bit Logic
4] Clock
2] Commurications
121 Compare
{27 Corvert
{#1] Counters
{El Floating-Faint kath
{21 Integer Math
Eﬂ Interrupt
fiei] Logical Operations
1] Move
L{r’j Prograrn Control
{55 Shift/Rotate
iﬂ%] Stiing
{=] Table
A Timare

2 | Suggest Address |
VBO  through VB1313

3 (=]

Delete Library Symbols

13.4.7.2.2 SINA PARA S introduction

SINA PARA S pin definition are as follow:

Table 13-78 SINA PARA_S pin definition

Pin name Data type Description
Start Bool The rising edge triggers data transmission
ReadWrite Bool 0=Read; 1=Write
Parameter Int Bit8~15: Parameter subindex; Bit0~7: Command word
Index Int Parameter index
ValueWritel Real Reserved
ValueWrite2 DInt Data writing area, can write 1 to 4 bytes
DeviceNo Word Device number
PROFINET device parameters, byte offset as follows:
0: Axis number
Device Parameter DWord I Reserved
- 2~5: API number(Fixed to 14848)
6~7: Slot number
8~9: Subslot number
ValueRead1 Real Reserved
ValueRead2 Dint Data reading area
Parameter format:
02H: Int 8
03H: Int 16
04H: Int 32
05H: Unsigned 8
06H: Unsigned 16
07H: Unsigned 32
Format Byte 08H: Float
10H: Octal string (16bit)
13H: Time diff (32bit)
41H: Byte
42H: Word
43H: Double word
44H: Error
ErrorNo Word Error number according to the PROFIdrive specification
ErrorlD DWord First word: Binary encoding indicating a faulty parameter access
Second word: Type of fault
PN _Error Code Dint Error code according to the PROFINET protocol
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Bit0~4: System definition error codes for instructions RDREC and WRREC;
Status Byte BitS5: Error;

Bit6: Request in progress

Indicates the status of the reading/writing parameter, which is 4 when the
reading/writing is successful

Note: Command word—Read: 40H; Write 1 byte: 2FH; Write 2 bytes: 2BH; Write 4 bytes: 23H.

Status_bit Byte

The Device Parameter can be confirmed in the following figure:

L JI th B WP

== File  Edit view  P.C Debug  [EETIE Hep
Maotion PID Tune SMART Drive  Find PROFINET  Certificate Options

Sk hoag
AN ARG NRe ‘9\‘\
Control Panel Control Panel Configuration ~ Devices Management

High Speed Motion  FID PWM  Text GE’L"PU{ Data | PROFINET| Web
Counter D;spLay Log

i rele
ard

Server

PROFINET Configuration Wizard

[0 PROFINET network

E1-[E Controller(CPU 5T20_plc200smar,
=[] PASVS. 1.0-pas _

[ Pas(o) a

PROFIdrive Module{1)

i plc200smart

119216807155

paSIPASYE.1.0)

Address overrview

Device|No — LB a
I 1 i P45 i
1} Interface 0_32768
1 APINumbé@r pa5 Part 1 032769
. | ] pas Part 2 0 32770 i i &
Device_Parametey M 114048 | pa5 PROFIdive Modue || 1_1 }#=—SlatNumbel- SubSlotNumber
—

13.4.7.2.3 Read -write parameter using SINA_PARA_S

1. Read feedback resolution: the parameter index is 0x6410, the parameter subindex is 0x03, and the read
parameter command word is unified as 0x40. When the "Start" pin changes from 0 to 1, the "ValueRead2"
pin in the data reading area automatically becomes 10000, and the "Status_bit" pin is 4, the data reading is
successful.

Index Description Preset Current value

641003 Feedback_ Resolution 10000

L ’ e

| Program Camments

Status Chart

MNetwork, Comment
Always_On=0H S5IMa_PARA_S o =
I-I N M Start Bit 21
Read ‘wiite Bit 2f0
Start=0l (3 Index Heradec.. | | 1B#E410
[ -
I-I Start M Subindex_ChD Hexadec... 16#0340
- Wirite DIMT Walue | Signed +0
Read ‘wiite=0FF Read_DINT_Value | Sighed +10000
—| Read™ Farmat Unzigned B¥
Device_Mo Signed +1
+832Subind™ Read_~} 0.0 iH Device Parameter | Unsigred 1
+20676 ) Index Head_”{ +1DDDDI APINumber Signed 14848
0.0 wiite_™  Format] 67 M SlatMurnber Sighed +1
Hpwtile ™ Erotlol] 12| SubSlotNumber | Signed +
14 Device™ Emorld) 0 13 EnoiNo Signed 0
TEROB001 798 - &Devic™ PN_En~ |- +0 ﬁ Enald Signed 0
Stitatuj 3 Statuz Unzigned 0
e - | Status_bit Unsigned 4
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2. Write target position: the parameter index is 0x607A, the parameter subindex is 0x00, and the data type is
Int32, so the write parameter command word is 0x23, the "ReadWrite" pin is switched to 1. The data
writing area is written to -10000. When the "Start" pin is changed from 0 to 1, the data is written. The
"Status_bit" pin is 4, and the data is written successfully. Observing the KincoServo PRO software, the

target position is changed to -10000.

| Program Comments balies Chiaat
Metwark Comment M ﬁ' ||EI|IEI | éﬂ;j | ﬁ&ﬁ w [ ]
Always_On=0H SINA_FARA_ S e ddicss; S ial Jewhal
] EN A S B 241
20 Readwite B[ ow
Start=0M ‘S_E_Index Hexadec... TEHEOFA
] St A Subindes WD Hevadee, | ei002s
B Vit DINT_Vabie [Signed |_10000
Fead “wiite=0H L Flead__DINT__\-"aIue ;_Sig_ned | +0
17 Do s |7
L_Device_No | Sigred | +1
+35- Subind™ Read ™| 0.0 8| Device_Parameter | Unsigned 1
+24658 {Index  Read ~| 0 0 APMumber  [Signed | 414848
00 pwhite ™ Formatf £7 ;Li.s.l.o.t.f\jumijer 'Slgned |+
(oo fwie_~ Enomiof o 12| SubSlotNumber | Signed | 1
1-{Device™ Emord|-0 ;;l.%_ E.rro.rN.o. T .Sigﬁé.a. I +D.
TEHOBO0T 798| D evic™ PN_En~|-+0 14 Erold |Signed | 40
S e med | 0
_E‘_ Statug_hit | Unzigned | 4
Index Description Preset value ¥  Current value
607A00 Target_Position -10000

13.4.7.3 Telegram 1 application
13.4.7.3.1 Project configuration

1. Click the menu "File — GSDML Management" to install the GSD file
(GSDML-V2.33-Kinco-PA5-20240328). After successful installation, there is no need to repeat the

installation for a new project:

= Edit_ View PC_ Debug Tools Hep

5 5 openl b mport - S preview || fZprojeet || ffcreate ™
H 3 X
1 Close g Bport ~ ] Page Setup || [ POU & Open Folder
Hew Save Upload Download || Print ; GSDML
=7 yerevious - || - = 7] Data Page Management
Manage general station description files 2 X
Introduction
"GSDML management" allows you to instal and delete GSDML files for PROFINET.
Taported GSDHL files
5 R S —
GEDMLY2.33 Kinco-PA S 20040328 i 20040403 11:33.52 3 ]
2. || | GSDMLVZ33 KincoMDBO 2021 0507 sl 20240404 11.:68.23 oK
TInstall nes GSNNL
C: \Users\21775\Documents\200SMART_GSD 3
5 oK

2. Click "Tools — Find PROFINET Devices" to ensure that the servo is connected. See Section 13.4.3.1 to

modify the servo IP address and device name, or click "Edit" here to modify the device name:
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Edit View PLC Debug Help

fad ot tiad TS, S e R, oo S, e F :
b3 & Lo +__‘?\ 3 3 | |
PN G 5 N AR S [ 0 R I i
d Motion PID PWM  Text Get/Put Data PROFINET Web Motion PID Tune SMART Drive | Find PROFINET
Display Log Server || Control Panel Control Panel Configuration Devices
Find PROFINET Devices X
Communication Interface Press the "Edit” button to change the device name of the selected
!Im:el(R) 82574L Gigabit Network Connection. TCPIP. 1 :_I device, Press the "Flash Lights™ button to continuously flash device
= LEDs to visually locate a connected device.
| Z] PROFINET Device MAC Address

E1-[#] Drives ]nn:zs:ss:?a:sz:Ee Flash Lights

- 192.168.0.2 (pas)
1P Address
192 168 . 0 . 2

Subnet Mask

1255 255,255 .0

Default Gateway

i BB 8

Device Name {Chinese, ASCII characters 'a' - 'Z, '0'
, should not start with number, ", *~', or ‘port-n{n=i
notend with "' or ')

[p=s 4 Edit

Convertname: pas

g, and®
..9)', should

3

3. Click "Tools — PROFINET", select "Controller", set the PLC IP address and station name, and click
"Next" :

File  Edit  View

S t¢ Ead bt had At Eadllr ; o £
N RPN REE S T O Sk B
o Y O Y mh e oL S ]

High Speed Motion PID PWM ext Get/Put Data Web Motion PID Tune SMART Drive  Find PROFINET  Certificate Options
Counter Display Server || Contral Panel Contral Panel Configuration~  Devices  Management

PROFINET Configuration Wizard

[l PROFINET network:
[0 Controller(CPU ST20_plc200smar|

Introduction

This wizard alows you to configure 3 PROFINET network step by step. The PROFINET configuration is generated and
the project, which can be downioaded to the PLC together with the project.

PLC Role

Select a role for the PLC

3 |¥ controller

[ 1Device

I par

Ethernet Port

7

Communication

et | TR —
4 Paddress: | 192 . 168 . 0 . 159 StartUp tme:  |10000 ms

SubnetMask: | 255 , 255 . 255 . O

Default Gateway: 0 0 0 o

Station Name:  [plc200smart

4. Add the servo to the device table, set the IP address and device name (need to be the same as the actual

connected device), and then click "Next" :

PROFINET network
[E] Controler(CPU ST20_pic200smart)
1[0 PASV5.1.0-pa5
£ [E PAS(©)
[ Completion

ple2D0smart Catalog

£1-PLC 57-200 SMART

1921680155 | ouma
CPUSR30

~ CPUSR40
i cPusre
PaSPAS/S 1D L custm
| | H CPUST30
£ PUSTH0)
i cPusTe
E}-PROFINET-IO
& Drives
B-Knco
Ds0
E-PAS

E1.PAS
1 PASVS. 10

The device table lists all devices that are currently configured for this PROFINET network.
You cen 2dd devices from the device catalog tree on the righi

Device table

Type 1 Device N | pseing [P Addr [
PASVS.LO 3 l pas Setby user 192.168.0.2 I

Artide no.: PAS-PN-ARA

GSDML-2.33-Kinco-PAS-20240328.xm.

Description:

e (GSDML-V2.33-Kinco-PAS-20240328. xml
Kince PAS PN Driver, with PROFINET-IO

2 el

‘communication, dock synchronization,

shared device), support MRPD, 52, DR

1

2

3

2 Version:
5

5

7

s

<

5. Add the PROFIdrive module to the servo, then select and delete the submodule of standard telegram 3 added

by default, add the submodule of standard telegram 1, and note down the start address of the I/O data which
is needed when calling SINA_SPEED:

317



Kinco iSMD low-voltage servo integrated motor user manual

Chapter 13 Communication

0 |Pe5

0

Interface

0 32768[:1)

Port 1

03276301 .

Part 2

03277001

1

1 PROFIdrive Module

Standard

= |

Telegram 1. ...

138 4

13

2

@ | oo || e

Module
= Submodule
Standard Telegram 102, PZD-6/10
- Standard Telegram 105, PZD-10/10

- Standard Telegram 111, PZD-12{12
- Standard Telegram 3 ,PZD-5/9

Standard Telegram 5, PZD-3/2

- Supplementary Telegram 750,PZ0-3/1
- Standard Telegram 9, PZD-10/5

Artide no.:

<
Update Time {ms) 4.00 i

Data Hold

-

6. Then keep clicking "Next" until it is successfully generated:

7.

8.

PROFINET network
Controller(CPU 5T20_plc200sm
E1-[0] PASVS. 1.0-pas

i @ PAS(D)

: ...l PROFIdrive Module(1)
“..[E] Completion

art)

Description:
The supported firmware version are Y02.05,

V02.06 and later.

Standard Telegram 1: Closed-oop speed
control, PZD length 2/2 words

| nabPARYE 1.01

ple200:mart

L 1921680155

STE

P 7-Micro/WIN SMART

automatically.

If a PROFIMET network is configured, the system will adjust Background
Time in Communication node of the System Block dialog to 20%

|| |Slol Subslot.

N 1 0 pas PG 01
E 1 a pab Interface 0 32768
1 1] pah Part 1 0_32764
E 1 1] pas Part 2 0_32770
M 1 14848 pah FROFIdrive Module 1.1

In the main program, call SINA SPEED and write the following program, where the inputs

"Starting 1 add" and "Starting Q add" must correspond to the start address of the I/O data of telegram 1

(seestep 5) :

Always_On

Y100.0

|—

Y1001

|—

Y0102
RiLE
16#3F 4

&IB146
&0B135+

SINA_SPEED
EN

Enable™

AckEmor

Speed™ AsxisEn™
RefSpe™ Lockout
Config™  Actel™
Starting™  Emror

Fv1120
Fv1121
FvD114
Fv112.2

S tarting ™

Before downloading the program, assign the V-address area used by the library:
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3 CPUST20
2w
= SrboT T 19
13 Status Chart

-] Dot Black

1= Swstem Block

-] Cross Reference

B Communications

TR Wizards

3 Taok

| Instructions

[ Favorites

G Bit Logic:

{F3] Clack

- Z] Communications

{21 Compare

3] Corveert

{31 Counters

120 FloatingPaint Math

~21] Inteqer Math

Library Memory Allacation
ck

ht Cli

SINAMICS Control (v1.1)

The instruction library ‘SINAMICS Control (v1.1)' requires 1
global V-memory. Specify an address where this amount ¢
V-memary can be used by the library. Click ‘Suggest Addr
program cross reference to lacate an unused block of the
size.

1% \Lr:;:'r:lﬁ:jpmmm 2 Suggest Address Delete Library Symbols
24 Move
{36 Program Contral VB118  through VB305
{14 Shift/Rotats
{RE] Sting
o 3
13.4.7.3.2 SINA_SPEED introduction
SINA_SPEED pin definition are as follow:
Table 13-79 SINA_SPEED pin definition
Pin name Data type Description
EnableAxis Bool =1 Enable
AckError Bool Reset fault, rising edge valid
SpeedSp Real Speed setpoint in RPM
RefSpeed Real Reference speed, must be 1/2 of the maximum speed [607F00] in RPM
The default is 16#3F, and the corresponding relationship with STW1 is as
follows:
Bit in ConfigAxis Bitin STW1
Bit0 Bit 1
Bit 1 Bit 2
ConfigAxis Word Bit2 Bit 3
Bit3 Bit 4
Bit 4 Bit 5
Bit 5 Bit 6
Bit 6 Bit 11
See Table 13-56 for the meaning of each bit in STW1
Starting 1 add DWord Start address of the PN I area of telegram 1
Starting Q add DWord Start address of the PN Q area of telegram 1
AxisEnabled Bool =1 Axis is enabled
Lockout Bool =1 Switching on inhibited
ActVelocity Real Speed actual value in RPM
Error Bool =1 Fault present

13.4.7.4 Telegram 111 application
13.4.7.4.1 Project configuration

1. Click the

"File —

(GSDML-V2.33-Kinco-PA5-20240328).

installation for a new project:

GSDML  Management" to install the GSD file

After successful installation, there is no need to repeat the
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Manage general station description files X

[ntroduction

"GSDML management” allows you to install and delete GSDML files for PROFINET.

Imported GSDEL files

| | GSDML-V2 33Kinco-PAS-20240326 sl | 2024-04-03 11:33:52 0K

= 1l - -Kinco- - ml [ 2024041 I I
T [ GSDMLY2 33 Kinco MDE0-2021 D507, sl 2024-0404 1156.23 (3 |

Install new GSDEL

|- sers\21775\Documents|2005MART_GSDY Delets

2. Click "Tools — Find PROFINET Devices" to ensure that the servo is connected. See Section 13.4.3.1 to

modify the servo IP address and device name, or click "Edit" here to modify the device name:

Find PROFINET Devices x

Communication Interface Press the "Edit” button to change the device name of the selected

]Inta\(R) 82574 Gigabit Metwork Connection. TCPIF. 1 L] device. Press the "Flash Lights™ button to continuously flash device
LEDs to visually locate a connected device.

| ] PROFINET Device MAC Address

£1-{Z] Drives 00:23:55:78:52:E3 Flash Lights

B 192.168.0.2 (pa5)

IP Address
1927168, O .2

Subnet Mask

255.255 ,255, .0

Default Gateway
192,168, 0 . 2

Device Name (Chinese, ASCII characters a'-'2, '0'-'d","." and '~
, should not start with number, *.", *-', or ‘port-n(n=0..9)’, should
notend with "' or ')

pas Edit

Convertname: pab

===l

3. Click "Tools — PROFINET", select "Controller", set the PLC IP address and station name, and click

"Next" :

EJ PROFINET network
L[[| Controber{CPU 5T20_plc200smar| Introduction

This wizard allows you to configure a PROFINET network step by step. The PROFINET configuration is generated an
the praject, which can be downioaded to the PLC together with the project.

PLE Bole
Seect a ole for the PLC.
™ I-Device
I Paramet
Ethernet Port Communi ¢ation
i J e SendClock: [10o00 <] ms
IP Address: [ 152 . 168 . O . 155 StrtUptime: [10000  ms

Subnet Mask: 255 . 255 .25 . O

Default Gateway: I I

Station Name: W

4. Add the servo to the device table, set the IP address and device name (need to be the same as the actual

connected device), and then click "Next" :
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PROFINET network
[E| Controller(CPU ST20_plc200smart)
&[] PASVS.1.0-pa5
i-[E Pas(o)
~[E] Completion

Z

paS[PASVS.1.0)

ple200smart

| 1821680155

The device table lists all devices that are currently configured for this PROFINET network.
You can add devices from the device catalog tree on the right

Device table

Catalog
- PLC §7-200 SMART
1-CPUSR20
{-CPUSR30
$-CPUSRYD
$+CPU SRG0
{-cPUST20
i~ CPUST30
i-cPUST4D
i-CPU STED
B PROFINET-IO
El-Drives
& Kinco
MDD
EFPAS

El-PAS
1 L)

Device Number_| Type I Device Nam: |

Ip Setting

1P Addr [

PASVS.10 3 1 pas

Setby user

192.168.0.2 ]

@ s e

~

Artide no.: PAS-PN-AAA

Version:

GSDML-V2.33-inco-PA5-20240328 xml

Desaription:
GSDML-V2.33-Kinco-PAS-20240328 3l

elete

Kinco PAS PN Driver, with PROFINET-I0
interface (AT, IRT and non-cydic
commurication, dock synchronization,
shared device), support MRPD, 52, DR

Add the PROFIdrive module to the servo, then select and delete the submodule of standard telegram 3 added

by default, add the submodule of standard telegram 111, and note down the start address of the I/O data

which is needed when calling SINA_POS:

Standard Telegram 1, PZD-2/2
Standard Telegram 102, PZD-6/10
-Standard Telegram 105, PZD-10/10
Standard Telegram 3 ,PZD-5/9
Standard Telegram 5, PZD-9/9

1tary Telegram 750,PZD-3/1

~Standard Telegram 3, PZD-10/5

Click the "Add” butten to add a medule for this device. El-Head module
[ Tkn PAS 0
|- Interface 032788(%1)
Fort1 0 3276911 ..
e Port 2 0327701
[ E PROF|drive Moduls 1
el Standard Telegriam 111, | 12 | 145 |24 R B
|- 13 =
2
# El
o= 4
|- B
H &
7
" " El
|- 9
|- 10
1
12
& 13
- 14
il 15
|- 16
>
—Dﬁ Update Time (ms) 4.00 - Data Hold 3 -
6. Then keep clicking "Next" until it is successfully generated:
PROFINET network e S —
‘[ Controller{CPU ST20_plc200smart)
-0 PASVS. 1.0-pas i 192.168.0.155
[ PAS(0) 3] i
i [ PROFIdrive Module(1)
1 ey | ctipasvsi

7.

STEP 7-Micro/WIN SMART

automatically.

If a PROFINET network is configured, the system will adjust Background
Time in Communicaticn node of the System Block dialog to 20%

||

L Slot Subsket_

1 [t} pah PAS 0.1
1 a pad Interface 0_32768
1 1} pab Port 1 032769
1 0 pah Port 2 0_32770
1 14848 pad PROFIdrive Module Aot

In the main program, call SINA POS and write the following program, where the inputs " St 1 add " and

"St Q_add" must correspond to the start address of the I/O data of telegram 111 (see step 5) :
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Metwork: Comment

Always_On
| |

SIN&_FOS

EN

Mode_setting< ModeP™ Actvel™ | Actvelocity
Position_getting= Position ActPosi™ | ActPosition
Welocity_setting< Velocity wam_~'wam_Code

EnableqEnable™ Fault_c™ | Fault_Code

Mon_stop< Cancel™  DonefDone

Mon_paused Interme™
Start Execute
EB146-4 Et_|_add
EOR1384 B O _a™
&Control_table- Control™
%Status_table< Status =~

8. The symbol table address used in the program is defined as shown in the following table:
Mode_setting VW7000
Position_setting VD7002
Velocity setting VD7006
Enable V7010.0
Non_stop V7010.1
Non_pause V7010.2
Start V7010.3
Control_table VDS8000
Status_table VD7500
ActPosition VD7020
ActVelocity VD7024
Warn_Code VW7028
Fault Code VW7030
Done V7032.0
OverV VW8002
OverAcc VW8004
OverDec VW8006
ConfigEpos VDS8008

9. Before downloading the program, assign the V-address area used by the library:

-] Toals

{3 Clack

(] Mawe

H-{AE] String
(=5 Table

12 Imstructions
{1 Favorites

H-[&] Timers

Program Black

ymbol Table
#-{J Status Chart
#-[ 1] DataBlock

3 System Block
-5 Cross Reference
E Communications
-3 Wizards

54 Bit Logic

£

B

[ #] Commuriications
-{3] Compare
[-{ax] Correert

[ Counters
F-{2H] Flaating-Poirt Math
F-{21] Integer Math
Fl-fiid] Irkerrupt
[]--]‘E Logical Operations
£
£
=
B
B
B

{3 Frogram Contial
(] Shift/Rotate

Library Memory Allocation
lick
SINAMICS Control (v1.1) ]

The instruction library 'SINAMICS Control (v1.1) requires 1¢
global V-memaory. Specify an address where this amount of
V-memary can be used by the library. Click 'Suggest Addre
program cross reference to locate an unused block of the
size.

2 Suggest Address | Delete Library Symbols ]
]—VBD through VB187

3 [+
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10. After downloading the program, you can test it with a status chart:

Metwork Comment Status Chart
Always_On=0H SINE_FOS _a- = B8 o Z & Ta ’.“33 @ vt e
T — L - S
—i il e Femel Ve ewvaie,
<2{Mods_~ etver| 0 loddsolting  [Sioried | 8 |
+0 Positio™ &ctPosi~|- 0 %——\P’_T!“DETLSE:—" = iglgmej -+ +gié1j3 i {
o 14 o ‘_ eucu{_rse |nrgr : |gfve | +! |
o e 1 £ e w | e —
21 Mon st Done| 261 (5. Non_stop Bt |8 st ]
21 { Wan o~ (B Monpase  BL | 2d [ |
241 | Start ,,E_;El'alt | Bit I e |
16#00000092 | £IB146 (8 Ovar/ |Signed | 4100 |
TEHOT0000E¢ |R0ET38 i Dvertoo |sined | 100 '
TEH0800TF 40 &Conk™ ‘JLEIverD’EC fSlgneq i +]UU
TEROB001 D4 | &5 tatus™ L CarfigEpos | | +23 |
2. owiae i ZH0000_0100_0111_1111
(13 vB000D PositiveBi ] I
[Symbal Address 14 egati ] i
ActPasition WO7020 21_10
= L —
Contral_table VDE000 ol |
13.4.7.4.2 SINA_POS introduction
SINA_POS pin definition are as follow:
Table 13-80 SINA_POS pin definition
Pin name Data type Description
Operating mode:
=0 —
=1 Relative positioning
=2 Absolute positioning
=3
ModePos Int . .
=4 Active homing
=5 Direct homing
=6 Position table (not supported)
=7 Jog at the specified speed
=8
Position Dint Position setpoint for operating mode 1, 2
Start/new task index of the position table when the operation mode is 6, ranging from 0 to 7
Velocity Dint Speed setpoint for operating mode 1, 2, 7
. =0 Disable, servo control word is OXE
EnableAxis Bool ’ .
=1 Enable, servo control word is OxF
. =1 Do not reject traversing task
CancelTraversing Bool _ . ject ¢ &
=0 Reject traversing task
. =1 No intermediate sto
IntermediateStop Bool _ . P
=0 Intermediate stop
Execute Bool Activate operating mode, rising edge valid
St 1 add DWord Start address of the PN I area of telegram 111
St Q_add DWord Start address of the PN Q area of telegram 111
A pointer to the start address of Control table, for example &VD8000
Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 Reserved | Reserved l/;ri]c(); Reserved Jog2 Jogl Negative Positive
1 Reserved
2
OverV: Percentage of Speed Setpoint at Operating Modes 1, 2, 7, unit %, range 0 to 199%
3
Control_table DWord
4 OverAcc: Acceleration percentage when operating mode is 1, 2 and 7, unit %, range
5 0~100%
6 OverDec: Deceleration percentage when operating mode is 1, 2 and 7, unit %, range
7 0~100%
8 ConfigEpos ——
Bit0: Coast stop Bitl: Quick stop
9 Bit2: Activate software limit ~ Bit3: Activate hardware limit
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Pin name Data type Description
10 Bit6: Reference point switch
Bit8: The absolute positioning set point is changed immediately
11 Note that the initial value of the ConfigEpos is 3.
A pointer to the start address of Status_table, for example &VD7500
Byte Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Reserved Over- Axis- Axis- Lock- Axis- Axis- Axis-
range Error Warn out Ref PosOk Enabled
Error ID——
0: No error
1 1: Drive fault
2: Drive disabled
3: Unsupported mode
4: OverV, OverAcc and OverDec is overranged
Status_table DWord )
ActMode: Current operating mode
3
4
POS_ZSWI1 current value
5
6
POS_ZSW2 current value
7
ActVelocity DWord Speed actual value
ActPosition DWord Position actual value
Warn_code Word Servo warn code
Fault code Word Servo error code [603F00] absolute positioning.
Done Bool The target position is reached when operation mode is relative or absolute positioning.

13.4.7.4.3 Operation condition and setting

Enabled by entering pin "EnableAxis" = 1, "AxisEnabled" in "Status_table" is 1 if the servo is ready and

fault-free ("AxisError " = 0).

The input pin "CancelTraversing”" and "IntermediateStop" are valid for all modes except jog mode, and

should be set to 1 during operation, as follows:

a. When "CancelTraversing" = 0, it means that the current task is canceled, and the deceleration
corresponds to the halt mode [605D00]. The operating mode can be switched after the axis stops.

b. When "IntermediateStop" = 0, it means to pause the current task, and the deceleration corresponds to
the halt mode [605D00]. The axis will continue to run after resetting "IntermediateStop" = 1. The

operating mode can be switched after the axis stops.

The input pin "ModePos" is used to select the operating mode; the rising edge of "Execute" triggers the

positioning movement.

Activate software limit switch
After setting the reference point, if you need to use a software limit switch, you need to set bit 2 of the
input pin "ConfigEPos" to 1 ("ConfigEPos" = 16#00000007) or set the En_SoftWare Limit [30800C] to 1.
Activate the software limit function, set the soft positive limit [607D01] and the soft negative limit

[607D02] for the servo.
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30800C En_SoftWare_Limit 1
607D01  Soft_Positive_Limit 10000000
607D02 Soft_Negative_Limit -10000000
After you set soft positive limit more than soft negative limit and set the reference point, the software

limit function is enabled.

5. Activate hardware limit switch
If you need to use a hardware limit switch, you need to set bit 3 of the input pin "ConfigEPos" to 1
("ConfigEPos" = 16#0000000B):
Use KincoServo PRO software to define the positive limit and negative limit for the DIN of the servo.

The servo can only be operated when the hardware limit switch signal is high.

Actual Simulation

PIN number Function f .
input input

Polarity  Valid input

DIN1 Homing Signal ¥ High

DINZ Pasition limit 4+ Higt

Please note that only positive and negative limits are configured in the KincoServo PRO software, but bit 3 of

"ConfigEPos" is not set to 1, then the hardware limit function will not take effect.
13.4.7.4.4 Operation mode 1(Relative position)

Requirements:
1. Operating mode "ModePos" = 1
2. "ConfigEPos" = 16#00000003
3. "EnableAxis" =

4. "CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.

1. Specify the target position and target speed through the input pin "Position" and "Velocity". The unit of
position and velocity is DEC. Refer to the servo drive manual for conversion, and the unit of velocity is
transformed into: DEC = RPM * 512 * feedback resolution [641003]/ 1875.

2. Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the target speed and profile acceleration
and deceleration.

3. The direction of movement is determined by the positive or negative value set in "Position".

4. The movement is triggered by the rising edge of "Execute", and "AxisPosOk" is set to 1 after reaching the
target position. If there is an error locating, "AxisError" is set to 1.

5. The currently running command can be replaced with a new command via the "Execute" rising edge. At any
time, it can switch between operating mode 1 and 2. If you need to switch to another operating mode, the
axis must be stationary.

6. Please note that "Execute" needs to be reset to 0 after the relative positioning motion is triggered by the

rising edge of "Execute".
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13.4.7.4.5 Operation mode 2(Absolute position)

Requirements:

1. Operating mode "ModePos" = 2

2. "ConfigEPos" = 16#00000003

3. "EnableAxis" =1

4. "CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.

Steps

1. Specify the target position and target speed through the input pin "Position" and "Velocity". The unit of
position and velocity is DEC. Refer to the servo drive manual for conversion, and the unit of velocity is
transformed into: DEC = RPM * 512 * feedback resolution [641003]/ 1875.

2. Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the target speed and profile acceleration
and deceleration.

3. The servo will follow the shortest path to the target position when running. "Positive" and "Negative" must
be 0.

4. The movement is triggered by the rising edge of "Execute", and "AxisPosOk" is set to 1 after reaching the
target position. If there is an error locating, "AxisError" is set to 1.

5. The currently running command can be replaced with a new command via the "Execute" rising edge. At any
time, it can switch between operating mode 1 and 2. If you need to switch to another operating mode, the
servo must be stationary.

6. By setting bit 8 of "ConfigEPos" ("ConfigEPos" = 16#00000103), after updating "Position" on the PLC,
there is no need to trigger "Execute", the new setting value will take effect immediately, and the servo will
immediately execute the absolute positioning instruction according to the target position change.

7. Please note that "Execute" needs to be reset to 0 after the absolute positioning motion is triggered by the

rising edge of "Execute".

13.4.7.4.6 Operation mode 4(Active homing)

Requirements:
1. Operating mode "ModePos" = 4
2. "ConfigEPos" = 16#00000003. If hardware limits are used, "ConfigEPos" = 16#0000000B.
3. "EnableAxis" =1
4. "CancelTraversing" and "IntermediateStop" must be 1, and "Jogl" and "Jog2" must be 0.
5. One of "Negative" and "Positive" must be set to 1.
Steps
1. The way and the speed of returning to the reference point should be configured by KincoServo PRO

software (PLC only sends the command, and the planning of returning to the reference point is set by the

servo parameters).
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Homing Mode

Encoder Index signal: (@) Yes No

Trigger signal:  Limit input signal

Position Limit Signal: @ Negative Positive
Preset Homing Method: Actual Homing Method :
C s

Index Signal | [ N —
Negative Limit L

2. A return to the reference point motion is triggered by the rising edge of "Execute", which should remain 1
during the motion. After the motion, "AxisRef" is set to 1, and if there is an error during the operation,

"AxisError" is set to 1.
13.4.7.4.7 Operation mode 5(Direct homing)

Requirements:
1. Operating mode "ModePos" =5
2. "ConfigEPos" = 16#00000003
3. "EnableAxis" =1
4. The axis must be stationary.
Steps:
The reference point of the axis is set by the rising edge of the "Execute". When the homing operation has been

done, the output pin "AxisRef" turns to be 1.
13.4.7.4.8 Operation mode 7 (Jog at the specified speed)

Requirements:
1. Operating mode "ModePos" =7
2. "ConfigEPos" = 16#00000003
3. "EnableAxis" =

4. The axis must be stationary.

1. Specify the jog speed through the input pin "Velocity", which must be a positive value in unit DEC.

2. Use "OverV", "OverAcc" and "OverDec" to scale the percentage of the jog speed and profile acceleration
and deceleration.

3. "CancelTraversing" and "IntermediateStop" are not related to the jog mode. The running direction is
independent of "Positive" and "Negative".

4. There is no need to trigger "Execute". Reverse jogging when "Jogl" = 1, forward jogging when "Jog2" = 1.
"Jogl" and "Jog2" can only be triggered separately. When "Jog1" and "Jog2" are 0 or 1 at the same time, the

axis stops.
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13.4.8 Additional telegram 750 application

13.4.8.1 Application description

The PROFINET communication application in this chapter is based on the following conditions:

1. TIAV17 PLC S7-1500(CPU 1511T-1 PN 6ES7 511-1TK01-0ABO firmware V2.8)

2. GSDfile

PN firmware version Applicable GSD file

GSDML-V2.43-Kinco-PA5-20240328 °

XXXX nxx5 2

a nis not zero
b If PLC does not support V2.43 GSD, use GSDML-V2.33-Kinco-PA5-20240328

Table 13-70 describes the parameters related to the servo PROFINET communication.

13.4.8.2 Telegram 1 + additional telegram 750
13.4.8.2.1 Project configuration

1. The configuration of Telegram 1 is shown in Section 13.4.3.2.

2. In the device view, select PAS5, click "Hardware catalog — Module — PROFIdrive Module —

Submodules", add telegram 750 to the corresponding position of slot 1 sub-slot 3:

[pastras]  [v] &l B (&)1 @2  Zd | [ Device overview =]
o [l ¥ Module . |Rack  [slot | f]c‘“'ﬂﬂ
< (=] - PAS ] 0 [a]/<earch- ) |t [t
i 2 ox [7] @riker  profle: [<Al v [ud]
~ PROFidrive Module_1 L] LI = —
=| * (@ Head module
Parameter Access Point 0 i e i Module
] Standard Telegram 1, PZ 0 12 LR
é .:IE‘ meniaryeiegrom ] 0 lj; 2 Il standard Telegram 1, PzD-22
i = [l standard Telegram 102, FZD6/10
= ¥ M standard Telegram 105, PZD-1..
5 [l standard Telegram 111, PZD-1
i & [l stzndard Telegram 3 PZD-5/9
o 5 [l 5t2ndard Telegram 5, PZD-9/9
& o = '_\ [ 5:2nderd Telegram 9, PZD-10/S
I bt —_— bt (M supplementary Telegram 750.PZ...
] (3] [1oo% H —s— 4 <] [l >

3. Note down the data address of the additional telegram 750, select Additional telegram 750— Right-click

Properties —10 variables:

A [Pas [pas] o= e ii.:d

Device overview
¢ Module

* PAS

» Interface

~ PROFidrive Module_1
Parameter Access Point
Standard Telegram 1, PZD-2/2
Supplementary Telegram 750,...

3

5
< |

[

oeanonabaeonuz

Telegram = _ PZD-311 [Supplementa... E X,

SUppement |%4 info | % Diagnostics
|| General | 10 ugs]'l_Syﬂem constants | Texts |

Name

Type

Int

Int
Int
Int

Address  Tag table Comment
wwi— M_ACT actual_torque
=ow— M ADD1

target torque

saws—= M _LIMIT_POS torque_limit
=Qwe

4. Note down the address of STW1, select telegram 1— Right-click Properties —10 variables
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df [Pas(Pas] AR TR 7 == =] | Device overview
al
o ¥ Module . Rack slot
&« - v PAS 0 o [~
b interface 0 ox1
— ~ PROFidrive Module_1 0 1
- Parameter Access Point 0 11 |®
b | standard Telegram 1,PzD-212 |0 12
- “ Supplementary Telegram 750, 0 13
; 0 2
0 3
] 4
o 5
0 6
o 7
0 8 [y
<llm 21{100% = AFis| —F— Ll 2>
| 4 Properties i'i.. Info & I‘j; Diagnostics
J General | System constants Texts l
Neme Type Address  Tag table Comment
int *®IWO
Int %2
int %quwo —= STW'1
Int %RQW2

13.4.8.2.2 Application example

1. After adding the additional telegram 750, the torque limit takes effect immediately. The default limit value

is 0, so the Max_Torque %[607200] is 0, and at this time, the motor cannot rotate. Please note that iSMD

does not support setting the forward limit value and the reverse limit value separately. By assigning a value

to M_LIMIT_POS, the torque in both forward and reverse directions can be restricted simultaneously,

while M_LIMIT NEG is invalid.

MOVE
EN — EI
0 0
WMW10 QW6
"torque_limit" == |N 3¢ QUT1 = "M_LIMIT_POS"

Index

607200

Description

Max_Torque%

Preset value® Current value

0

The torque limit value is an unsigned integer and is expressed as a percentage of the motor's rated torque.

For example, if the torque limit M_LIMIT POS is assigned a value of 500, then theMax_Torque% [607200]

2.

becomes 50%.

MOVE
EN —
500 500
%MWI10 YOWE

“torque_limit"—{|N 3¢ QUTI — "M_LIMIT_POS"

3.

Index

607200

Description

Max_Torque%

Preset value¥ Current value

50

After adding the additional telegram 750, when Bit14 of STW1 is set to 0, the servo is in speed control, the

target speed is valid, but the target torque M_ADDI1 is invalid; when Bit14 of STW1 is set to 1, the servo is

in torque control, the target speed is invalid, but the target torque M_ADDI is valid, once the servo is

enabled, it will rotate at the target torque. Please note the maximum speed limit for the servo before

operation!
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%WDB5
*SINA_SPEED_DB"
MO0 .0 w8285
*FB285_Switch" “SINA_SPEED"
{ | EN ENO
TRUE TRUE
"SINA_SPEED_ AxisEnabled [ C
DEB".EnableAxis —| EnableAxis FALSE
AT Lockout =—1© Index Description
"SINA_SPEED_ 198.822
DB" AckE - ity = 0.0 -
Rt sl — 00 606000 Operation_Mode
200.0 FALSE
"SINA_SPEED_ Error==10
DE".Speedsp — speedsp 1687002
2500.0 = pefspeed Status = C
162003F 1680000
|62 005F — ConfigAxis Diagld — 1650000
279 == HMDSTW
279 — HWIDZSW
%01
*Manual_Switch® MOVE
'L BN —— ENOL----- -
1620000 1680000
WMws WwWo
“*Manual_STW1* =iy 3t ouTiM—"STW1"
%B5
*SINA_SPEED_DB"
w00 @ FTTTTTT TFE285 T
*FB285_Switch® “SINA_SPEED"
1 F EN ENO -- -- --
*SINA_SPEED_ AxisEnabled -0
DB .EnableAxis --IEnableAxis
= Lockouty- =10 L.
: - Index Description
SINA_SPEED_
DB" AckError — -t ackError ActVelocity}— 0.0
606000 Operation_Mode
. 1 1
*SINA_SPEED_ | Error}-—10
DB" SpeedSp —{5peedSp
2500.0 =—1Refspeed Statusr— 0
ConfigAxis Diagldy— 55000
HWIDSTW
HWDZSW
%WMO.1
“Manual_Switch® MOVE
{ | EN — ENO[—
168447F 165447F
MMws QWO
“Manual_STWI" —|N 3t QUTI—"STWI"

Preset value® Current value

3:Speed Control

Preset value® Current value

4:Torque Control

4. The target torque is a signed integer and is expressed as a percentage of the motor's rated torque. For

example, if the target torque M_ADDI is assigned a value of 100, then the Target Torque %[607100]

becomes 9.9%; if the target torque M_ADDI is assigned a value of -100, then the Target Torque %

[607100] becomes -9.9%.

MOVE
EN — ENC Index Description
W\:\ﬂog ;égom 607100 Target_Torque%
"target_torque" — N 3¢ OUTI1 — "M_ADDI1"
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MOVE
EN — Index
-100 -100 607100
LW1 2 YW
"target_torque" — N 3 OQUT1 — "M_ADD1"

5.

Description

Target_Torque%

Preset value¥ Current value

-9.9

The actual torque is a signed integer, with the unit being a thousandth of the motor's rated torque. For

example, if the actual torque M_ACT is read as 91, it indicates that the Actual Torque [607700] is 9.1%;

The Actual Torque M_ACT read is -91, indicating that the actual torque [607700] is -9.1%.

MOVE
[ EN , Index
91 91
w4 LW 4 607700
"M_ACT =N 3¢ OUT1 —"actual_torque”
MOVE
EN _
Index
-91 91
Wwa WIwi 4 607700
"M_ACT = IN 3 OUT1 —"actual_torque"

13.4.8.3 Telegram 111+ additional telegram 750

13.4.8.3.1 Project configuration

Description

Actual_Torque

Description

Actual_Torque

Preset value¥® Current value

91

Preset value® Current value

9.1

1. The configuration of Telegram 111 is shown in Section 13.4.3.2.
2. In the device view, select PAS, click "Hardware catalog — Module — PROFIdrive Module —
Submodules", add telegram 750 to the corresponding position of slot 1 sub-slot 3:
d¢ [PAsiras Fl e (eElas 4 | [ Device overview | -
o :} ¥ Module Reck |Slot v | Catalog
q = v PAS o 0 |a)l<Search> il Wt
- Per—— oy | s [ Tl
__ et Access Point o il b ::::;::ml'
I -
\ R e
0 | Sy
o b .z
<[m 3| [100% - —y— @ < [ B
3. Note down the data address of the additional telegram 750, select Additional telegram 750— Right-click

Properties —10 variables:
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L A P T N Properties |4 Info. )| & Diagnostics

% i Module — |Rack Slot
<« v Pas 0 o [a
Lt
b interface o ox1|
~ PROFidrive Module_t ) 7l
Parameter Access Point [ L
L Stendard Telegram 111, PZD-_ o 12
S | Supplementary Telegram 7su,,| o 13 L
o 2
[ 3
[ 4
o 5
[ 0
o 7
° =

<

1

| General | 10 tags || system [ Texts |
Hame. Type  Address Tagtable Comment
int s —= M_ACT actual_torque
nt xow — M _ADD1 target_torque
int saws— M_LIMIT_POS torque_limit
Int wQwe

4. Note down the address of STW1, select telegram 111— Right-click Properties —10 variables

A TS I— = - @jl_f’ = Device overview
2l
o Wi Module .. Rack Slat
<« (=] v PAS (] o [a
jL=d
» interface o ox1
= PROFidrive Module_1 0 1
s =
Paramete aFeint ]
Pl s
I Supplementary Telegram 750, 0 3
14 ] 2
P (] 3
(] 4
0 5
(] 6
(] 7
[v] (] T ]

<]

> [100% *] —y— @& < [ &
mg |7 info 1| %) Diagnostics

|| General ['10 tags | | Systemconstants | Texts |

13.4.8.3.2 Application example

Hame Type  Address Tag teble Comment [
int wmz4 [~
int %26
int wwzs
Int sqwio —= ST\W1
int *QW12 =
int “qwis

1. After adding the additional telegram 750, the torque limit takes effect immediately. The default limit value

is 0, so the Max_Torque %[607200] is 0, and at this time, the motor cannot rotate. Please note that iSMD

does not support setting the forward limit value and the reverse limit value separately. By assigning a value

to M_LIMIT POS, the torque in both forward and reverse directions can be restricted simultaneously,

while M_LIMIT NEG is invalid.

~MOVE |

EN — ENO|
o . Index Description Preset value¥® Current value
Mwio QW6
"torque_limit" = |N 3% OUT] — "M_LIMT_POS" 607200 Max_Torque% 0

2. The torque limit value is an unsigned integer and is expressed as a percentage of the motor's rated torque.

For example, if the torque limit M_LIMIT_ POS is assigned a value of 500, then theMax_Torque% [607200]

becomes 50%.

500
MW10

"torque_limit" =—

MOVE
EN — ENO
IN 3 OUT1

B Index Description Preset value¥ Current value

Qwe 607200  Max_Torque% 50

— *M_LIMT_POS"
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3. After adding the additional telegram 750, when Bit14 of STWI1 is set to 0, the servo is in position/speed

control, the position/speed is valid, but the target torque M_ADDI1 is invalid; when Bit14 of STW1 is set to

1, the servo is in torque control, the position/speed is invalid, but the target torque M_ADDI1 is valid, once

the servo is enabled, it will rotate at the target torque. Please note the maximum speed limit for the servo

before operation!

%UM0.0
"Manual_Switch® [~ MOVE
1
R HEN —
1
1620000 |
LMW 1

“WQwWio

“Manual_STWI* —diN__3% ouT1 —"5TWI"

"SINA_POS_DB"
ModePos —IpjodePos

1
*SINA_POS_DB"
EnableAxs - -l EnableAxis

1

*SINA_POS_DB"
CancelTraversing

Cancel
| Traversing
1

W86
*SINA_POS_DB"
%01 "rB284
"FB284_Switch” "SINA_POS™
] |
EN ENO
;¥ Index
5 TRUE
*SINA_POS_DB". AxisEnabled
ModePos — podePos FALSE 606000
q -
TRUE AxisPosOk
"SINA_POS_DB". FALSE
EnableAxs — EnableAxis AxisSpFixed ==1C
TRUE FALSE
"SINA_POS_DB". |cancel AxisRef ==
CancelTraversing — Traversing FALSE
% o
TRUE AxisWarn
W0 .0
*Manual_Switch® MOVE
{ | EN —
168447F 16#447F
Wwe %WQWI0
"Manual_STW1" —|y 3¢ QuTIf—"STW1"
DB6 Index
*SINA_POS_DB"
Lot o e 1 606000
*FB284_Switch” i SINA_POS" !
1 - EN ENOb-===~ 4

AvisEnabled - C
AxisPosOkr—C
AxisSpFixed

AxisRefd-—10

1
Ms\MamE—-'

Description Preset value¥ Current value

Operation_Mode 3:Speed Control

Description Preset value® Current value

Operation_Mode 4:Torque Control

4. The target torque is a signed integer and is expressed as a percentage of the motor's rated torque. For

example, if the target torque M_ADDI is assigned a value of 100, then the Target Torque %[607100]

becomes 9.9%; if the target torque M_ADDI is assigned a value of -100, then the Target Torque %

[607100] becomes -9.9%.
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MOVE
EN — ENOp————— Index Description Preset value¥ Current value
100 100 607100 Target_Torque% 9.9
w1 2 Qw4

"target_torque" = |N 3¢ OUT! — “M_ADD1"

MOVE
EN — ENO

Index Description Preset value¥ Current value
-100 -100
UMW 2 YQwWa 607100 Target_Torque% -9.9
"target_torque” = |N 3¢ QUT1 =— "M_ADD1"

5. The actual torque is a signed integer, with the unit being a thousandth of the motor's rated torque. For
example, if the actual torque M_ACT is read as 91, it indicates that the Actual Torque [607700] is 9.1%;
The Actual Torque M_ACT read is -91, indicating that the actual torque [607700] is -9.1%.

MOVE
EN — ENOp— Index Description Preset value¥® Current value
91 91 607700 Actual_Torque 9.1
Wwa wMwia
"M_ACT =N 3 OUT1—"actual_torque”

W - =
EN ENO : Index Description Preset value¥ Current value
-9 -91 607700 Actual_Torque -9.1
Hwa w4

"M_ACT —IN 3 OUTI —"actual_torque"

13.4.8.4 Telegram 105 + additional telegram 750
13.4.8.4.1 Project configuration

1. The configuration of Telegram 105 is shown in Section 13.4.3.2.

2. In the device view, select PAS, click "Hardware catalog — Module — PROFIdrive Module —

Submodules", add telegram 750 to the corresponding position of slot 1 sub-slot 3:

dejreo r) [ o = (&0 &t 4 | [ Deviceoverview | =

o b] ¥ Module . Rack Slot V[Cahlog
& L] v PAS ) 0 b [<earch (it [t

b interface o ox1 | =
| | @ Fit Profile: [ <Al = [
~ PROFIdrive Module_1 ° il -r' e o [=1 o]
P s Poi |=] * 3 Head module
arameter Access Point (] 1 | ’ [‘.M"‘!
0

. ——'ﬁ—lj—lﬁ-,f“"dl"" ::: ':T e . : - | | - @ submodules
E. S - Il standard Telegram 1,PZD-212
> 7 M 5t2ndard Telegram 102, PZD-6/10

[l standard Telegram 105, PZO-1...

: ~ I standard Telegram 111, PZ0-1.
= = [l 5tandard Telegram 3 PZD-5/9
= Il standard Telegram 5, PZD-9/9
; Ry
—— TEmSS—— b | [l supplementary Telegram 750,FZ...
<[u] [>][100% |~ e, et <[ w | Ba

3. Note down the data address of the additional telegram 750, select Additional telegram 750— Right-click

Properties —10 variables:
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de [rasieas  [v] & B [&]H" S | [ Device overview

| \Rack slot | |
& T o [a
interface o oxi[ |
PROFidrive Module_1 0 1
Parameter Access Point o 11 |2
Standard ram 105, PZD-... o 12
o o e ||
[ 2
o 3
0 4
o 5
o 6
o 7
o 8

actua _trque

sow—M ADD1 target_torque
m—*M_LIMIT_POS torque_limit

[ [ ]]
23

4. Note down the address of STW1 Bitl4, select telegram 105— Right-click Properties —10 variables,Then

the Bit14 address is %Q10.6:
A o — A=
Q"J

. [[5tandard Telegram 105, F2D-.
Supplementary Telegram 750,..

5.

Basic parameters
¥ Hardware interface |
Drive ‘ [Standord telegrom 105 [+
Encoder ()
0262 exchange with the drive{]
Data exchange with encoder &
Leading value settings ° | '

w Extended parameters 2500.0 1imin
"‘“’"’“‘; A 5000.0 1imin
Dynamic de alues

et 17.3 Nm
Emergency stop
~ Limits
Position limits

Dynamic limits

6. Add the MC-PostServo function block in the program and set the torque control mode in this function
block:
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IIY pevice configuration Name:

‘ MC-PostServo

% Online & diagnostics

» g8 Software units ‘
v [ Program blocks ‘
r Add new block

& Main [0B1]
2 MCnterpolator [OB...
2 MCServo [0B91]
» [ System blocks
[ Technology objects
External source files
[a PLC tags
ZE: PLC data types
:,,, Watch and force tables
[ online backups
[ Traces

A ol

IOB
Organization
block

="

Function block

“ |

Il ]

|3 MoTosTheno (UBys) )

2 MCServo [0B91]

& Program cycle

& Startup

& Time delayinterrupt

& Cyclic interrupt

& Hardware interrupt

& Time error interrupt

& Diagnostic error interrupt

& Pull or plug of modules

& Rack or station failure

& Programming error

& 10 access error

& Time of day
MC-PreServo

&£ MCPostSenvol

Control

"Torque_Switch®
F

» g System blocks

13.4.8.4.2 Application example

}_

1

Please note that iSMD does not support the MC_TorqueAdditive and MC_TorqueRange commands.

Additionally, the priority of the torque limit setting in the additional message 750 is higher than that of

MC_ TorqueLimiting (refer to Section 13.4.6.4).

MC TorqueLimiting becomes ineffective.

That is, after adding the additional message 750,

After adding the additional telegram 750, the torque limit takes effect immediately. The default limit value

is 0, so the Max_Torque %[607200] is 0, and at this time, the motor cannot rotate. Please note that iSMD

does not support setting the forward limit value and

the reverse limit value separately. By assigning a value

to M_LIMIT_POS, the torque in both forward and reverse directions can be restricted simultaneously,

while M_LIMIT_NEG is invalid.

MOVE
EN — EI

0
W10
"torque_limit" =——

0
0“)\1\6
— "M_LIMIT_POS"

IN 3¢ OUT1

3. The torque limit value is an unsigned integer and is

Index

607200

Description Preset value¥ Current value

Max_Torque% 0

expressed as a percentage of the motor's rated torque.

For example, if the torque limit M_LIMIT POS is assigned a value of 500, then theMax_Torque% [607200]

becomes 50%.

MOVE
EN —
500 500
WMwW10 HQWe
"torque_limit" == |N 3¢ OUT1 = "M_LIMIT_POS"

Index Description Preset value® Current value

607200 Max_Torque% 50

4. After adding the additional telegram 750, when Bit14 of STW1 is set to 0, the servo is in position/speed

control, the position/speed is valid, but the target torque M_ADDI1 is invalid; when Bit14 of STW1 is set to

1, the servo is in torque control, the position/speed is invalid, but the target torque M_ADDI1 is valid, once
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the servo is enabled, it will rotate at the target torque. Please note the maximum speed limit for the servo

before operation!

%106
“PositioningAxs_
1_Actor_
Interface_Address
Out® STW1 Closed

*MC_POWER_DEB".
Enable — Enable

1

L]

| —|StartMode

U =—|StopMode

MO0 .0 LoopTorque
*Torque_Switch” Control
1 all &
LI § 1} I
YDB4
*MC_POWER_DE"
MC_POWER
=[]
EN ENOf——
TRUE L.
oyt B Index Description Preset value® Current value
%DB3 1= e
“PositioningAxis_ TRUE .
1" e Busy|—ifalse 606000 Operation_Mode -3:Speed Control
TRUE I_:Ale
*MC_POWER_DE". Error==false
Enable — Enable 16£0000
1 Errorld — 1650
| — StartMode
0
0 —|StopMode
%Q10.6
*PositioningAxis_
1_Actor_
Interface_Address
Out" STW1 Closed
W00 LoopTorgue
*Torque_Switch® Control
| | }
1 1 I
YUDB4
*MC_POWER_DB*
MC_POWER
&%
EN ENO [—t
TRUE L
AORS Status |—ifalse Index Description Preset value¥ Current value
‘Positioningf\xisT TRUE i
1° — Aods Busy[—ifalse 606000 Operation_Mode 4:Torque Control
TRUE FALSE

Error==ialse
1680000
Errorld — 1650

5. The target torque is a signed integer and is expressed as a percentage of the motor's rated torque. For

example, if the target torque M_ADDI is assigned a value of 100, then the Target Torque %[607100]

becomes 9.9%; if the target torque M_ADDI is assigned a value of -100, then the Target Torque %
[607100] becomes -9.9%.

100
MW 2
"target_torque" —

MOVE

EN — EN

Index Description Preset value® Current value

100 607100  Target_Torque% 9.9
“‘QM

IN 3 OUTI—"M_ADD1"
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MOVE
EN — EN -
Index Description Preset value¥ Current value
-100 -100
MW 2 WQwa 607100 Target_Torque% -9.9
"target_torque" — N 3 OQUT1 — "M_ADD1"

6. The actual torque is a signed integer, with the unit being a thousandth of the motor's rated torque. For
example, if the actual torque M_ACT is read as 91, it indicates that the Actual Torque [607700] is 9.1%;
The Actual Torque M_ACT read is -91, indicating that the actual torque [607700] is -9.1%.

MOVE
EN — Index Description Preset value¥ Current value
91 91
uwa AW 4 607700 Actual_Torque 9.1
"M_ACT =N 4 OUT! ="actual_torque"
MOVE
EN — — .
Index Description Preset value® Current value
-9 =,
WUW4 WIW1 4 607700 Actual_Torque 9.1
"M_ACT —{IN 3 OUTI — "actual_torque"
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Appendix I Commonly used formulas

The selection method of the trolley motor is suitable for the mechanism of the motor + reducer + whee

Formula: T*n=p*m*g*d/2
Diameter of wheel d m
The reduction ratio of the reducer n I:n
Torque of motor T Nm, kgm?/s?
Full load capacity m kg
friction coefficient p unitless
gravitational acceleration g m/s?

The relationship between the number of pulses and mechanical displacement in pulse mode

Formula: N*A/B=s*n*r/P

Gear ratio molecule A unitless
Gear score B unitless
Ball screw lead P mm
The number of pulses per turn of the motor r unitless
Reductionratio 1: n unitless
Mechanical displacement s mm

Pulse count N unitless

The relationship between speed and linear velocity

Formula: n=v-rn

Speed n rpm
linear velocity v mm/s
Radius r mm
Parameter Name Engi&fi‘:ﬁng Internal unit Conversion relation
Speed rpm DEC DEC=[(RPM*512* encoder resolution)/1875]
Acceleration DEC DEC=[(RPS/S*65536* encoder resolution)/4000000]
Current A DEC 1Arms=[2048/(drive peak current Ipeak/1.414)]dec

For example:

The speed engineering unit is rpm, the internal unit is dec, and the relationship between the two is that 1RPM is
equal to 2730dec (encoder resolution 10000)! Assuming that the required speed is 10rpm, then the write speed is
27300dec.

The current engineering unit is Arms, the internal unit is dec, 1Arms is equal to about 60dec, if the current

needs to be 10Arms, then the current needs to be written to 600dec when using communication control.
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