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Preface and Product Confirmation

Thank you for using Kinco FD5  series of servo products.

FD5 series AC servo is an economical product launched by Kinco for the general servo market, with a
power range between 200W to 3KW. The new generation servo products support CANopen,
EtherCat, Modbus, Profinet and other  communication protocols. The servo products can be widely
used in logistics, 3C electronics, printing and packaging, textile machinery, woodworking machinery,
lithium batteries and new energy automobile industry.

Please read the manual carefully and follow  the operating instructions, it can help you set up the
drive correctly and make the drive perform optimally.
The accessories of different models of Kinco FD5 series drives are different. We recommend

that you confirm the product carefully before use.

Con firmation
. Please confirm whether the product is damaged during tra nsportation
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.

Product Model IAccessories with Quantity

FD425-PA-000 Main power terminal (including auxiliary w iring tools)*1,
FD425-CA-000 D-sub36P plug*l, certificate*1, service guide*1,
FD425-LA-000 desiccant*1

FD435-CA-000 4P power line terminals*1, 9P main power terminals
FD435-LA-000 (including auxiliary wiring tools and short wires)*1, D -
FD435-PA-000 sub36P plug*1, certificate of conformity*1, service
FD625-CA-000 guide*1, desiccant*1

FD625-LA-000

FD625-PA-000

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

Wrong operation could lead death or serious injury.

e W arning
Risk of minor injury or serious property damage.
Other Identifications

9 Attention
May cause equipment damaged or function disable

Remind
Suggestion, reminding, or references
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Chapter 1 Servo system model and
configuration description

Chapter 1 Servo system model and configuration

Kinco FD5AC series servo driver manual

description
1.1 D escription of product model
FD 4 2 5 EEA* - 000

[FD[FD Series k—_l_ —|_—>| 000 [ Software version number
4 Input AC 220V EA |RS232 EtherCAT
6 Input AC 380V N CA |R32 CAN Pluse

LA RS32 R$A85 Pluse
1 AC220V 2A PA  |RS232 Profinet Pluse
2 AC220V 3.9A or AC 380V 7A <
DI AC220V 104 »[5 | 5" generation number

*notice 0 FD425 -AF-000 (AC220 5 A)is designed for  1KW servo motor

Figure 1 -1 Drive naming rules

1.2 D rive nameplate description

- ®  ACSERVODRIVE

KINCO  Fpss.ca-000 Driver Name
AC INPUT AC CUTPUT
Input phasg voltage 1PH 200.240VAC__ | 3PH 0-240VAC 3.9A Output phasg voltage and
Input fl’equency current 50/60Hz 7.0A 750W 0-400Hz rated current

Kinco Electric(Shenzhen) Ltd. E Output powey frequency
MADE IN CHINA IP20
SIN: FA35300XX210600001 = SN number

00O SCOCE A RO ARTTO O

Fgure 1-2 Drive nameplate description
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1.1 Motor model description

SMC 60 SEZ0040 ¥30 KE5LSU
T T TT7T 71 L U Communication encoder socket
G YD series general aviation socket
[sMC | sMC series Q [ AMP17 series socket
40| Flange size 40X40mm S [SVersion
60 [ Flange size 60X60mm
80 [ Flange size80X80mm " plL [ AC220V
130 | Flange size 130X130mm H | AC380V
S | Small inertia P pl4 | 4poles pairs
D [Medium inertia 5 |5 poles pairs
0020 | 200108 W{ < il With key
0040 | 400108 W{ A | Without key
0075 | 75010¢ W{ A Without brake
_ "B [ with brake
20 200100¢€ rpm { _ _
30 300100¢ rpm{ < Q Meqnet!c multl -tum absolute encoder
M Megnetic single -tum absolute encoder
"y Optical multi_-tum absolute encoder
V Optical single -tum absolute encoder
Fgure 1 -3 Motor naming rules
1.2 Motor nameplate description
Kin co ®  AC SERVO MOTOR Motor name
Rated powe SMC60S-0040-30YAK-5LSU
Pry:400W Motor code:3556/V'5 Motor code
Rated voltage Un:220VAC M 1.27Nm 3556is for digital screen setting
Rated curre In:2.9A M :3000rpm V5 is for software setting
IP clas P65 Ins F
Kinco Electric (Shenzhen) Ltd. Rated torque
MADE IN CHINA
SN numbe

S/N: VSNUKOMYYDDDNNNN
IR R LT Rated speed

Insulation class

Fgure 1-4 Motor nameplate description
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1.3 Servo drive specifications

Models FD425-AA- |FD425-AF  [FD435-AA-  |FD625-AA-
000 000 000 000
1PH,200-240VAC*° 10% 1PH,3PH, 3PH, 380-
Power  |Power supply 50/60Hz ° 3HZ (750W 7A) [200- 415VAC*° 10%
supply (200W 3A) 240VAC*® 50/60Hz °
10% 3HZ
50/60Hz ° 12.0A
3HZ
14.0A
Logic power supply |No separate logic power 200-240VAC*® 10% 50/60Hz
supply °
3HZ 0.5A
Max continuous 2A(200W)
Current |output (rms) 3.1A(400W) [BA 10A 7A
3.9A(750W)
Peak current 7Ap(200W)
14Ap(400W) [18Ap 27.5Ap 25Ap
18Ap(750W)

Photoelectric single -turn encoder
Feedback signal Single -turn communication magnetoelectric encoder;

Photoelectric multi -turn communication absolute

encoder;
FD425 Drive has no built -in braking resistor1 FD435
Dynamic braking built -in 100 F 1 20W limited power @ FD625 built -in

300F 1 20W limited power

If the actual power exceeds the limit power, an external
braking resistor is required (depending on the
operating conditions, mainly used in the occasions of

quick start and stop)

Dynamic braking voltage DC380V° 5V DC380V° 5V |DC380V° 5V DC680V° 5V
absorption point
Overvoltage alarm DC400V° 5V DC400V° 5V |DC400V° 5V DC700V° 5V
Undervoltage alarm DC200V° 5V DC200V° 5V [DC200V° 5V [DC400V° 5V
Cooling method Passive Air cooling

cooling

Weight € KG( 0.881 1.5
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External pulse input control
Order control [8-segment position can be controlled using DIN signal
method Internal paramater of communication setting control

Position

control Mode |Order ) )
: Low-pass filter € Set by internal prameter ( t S-curve
smoothing _ _ _
smooth filter(Set by internal parameters in mode 1)
method

Pulse order Pulse+Direction 1 CCW+CW 1 A phase+B phase

method e 3.0V~30V ,Maximum 500KHz
Maximum ) , o
| Differential transmission mode ¥ up too 4MHz 1 Open
input pulse o
collector transmission mode ¥ 500KHz

frequency

: Setting range: Gear factor x -32768K 327671 Gear
Electronic o .

: divider x 1K 327671
gear ratio

1/50 v |Gear factor/Gear divider| Vv 50

Torque limit Set by internal parameter

Feedforward .
: 0~100.0% ¢ Set by internal parameter (
gain
Position loop
sampling 2KHz
frequency
Order control 8-segment position can be controlled using DIN signal
Speed method Internal paramater of communication setting control
Order smoothing
control Low-pass filter ¢ Set by internal parameter
mode method
Speed limit Set by internal parameter
Torque limit Set by internal parameter
Speed loop
sampling 8KHz
frequency
Order control
T Internal paramater of communication setting control
orque method
Control Order smoothing
Mode Low-pass filter € Set by internal parameter ¢
method
Speed limit Set by internal parameter
Current loop
16KHz
sampling
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frequency

Input 7 digital inputs 1 with COM1 terminal for PNP(high level  valid 12.5 -

specification 30V) or NPN & Low level valid 0 K 5V conncetion

Digital Define freely according to requirement, supporting following
Input functions: Driver enable, driver fault reset, driver mode control,
speed loop proportional control, positive limit, negative limit,
Input funciton homing signal, reverse command, internal speed section control,
internal positive section control, quick stop, start homing, active
command, switch electronic gear ratio, switch gain, Position table

function, clear pulse function

5 Digital output 1 maximum voltage DC30V 1 differential output
output of OUT1 and OUT2 1 maximum output currentl0O0mA | single -
specification ended output of OUT3 OUT51 maximum output current of
Digital 20mA 1 and motor OUT2 brake output controlled by relay.

output Define freely according to requirement, supporting following
functions: Driver ready, driver fault, position reached, motor zero
Output function speed, motor brake,motor speed reached, Z signal, maximum
speed obtained in torque mode, motor lock, position limiting,

reference found. Multstage position.

output 5V motor A B Zsignalt Frequency division output range

frequency 5SMHZ

: : Overvoltage protection Undervoltage protection
Protectional function gep gep

Motor overheat(I2T)protection Shorts protection

Drive overheat protection and etc.

RS232 RS232(PC connecting method x RS232 serial to Mini -USB
Port)
MAX Support 115.2KHz baud rate, you can use  Modbus
RS485 . .
RTU protocol to communicate with the controller
CANopen MAX support 1MHz baud rate 1 you can use Modbus
RTU protocol to communicate with the controller
Support CoE (CiA402 protocol) and
EtherCAT CSP/CSV/PP/PV/IPT/HM mode, the
communication rate is 100Mbps.
Support message 1,message 3,message
Profinet

111,technology object,non -cyclic data reads and
writes,etc
Attention x A=Lx RS232 RS485

A=Cx RS232 CANopen

A=Ex RS232 EtherCAT

A=Px RS232 Profinet
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1.5 Configuration table

Rated Servo driver
Series ! Servo motor Description Pul Pul Power cable Encoder cable
power b Profinet EtherCAT uise uise Brake cable
Rated CANopen MODBUS 485
200W | 5)1C60S-0020-30VAK-5LSU Single-turn communication photoelectric encoder motor MOT-005-LL-KL-NS
3000rpm
o0.6aNm |SMF93V03353063YENO ic encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
400W | 5)1C60S-0040-30VAK-5LSU Single-turn communication photoelectric encoder motor MOT-005-LL-KL-NS
3000rpm ENCDG-LL-GU
L27nm |VPF93V 03373063 YE N O|sSiayeum communication photoelectric encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
750W | SMCB0S-0075-30VAK-5LSU Single-turn communication photoelectric encoder motor MOT-005-LL-KL-NS
3000rpm
239Nm |SMF: 3V033: 8063 YENO ic encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
SMC series |23 FD425-PA000 | FDA25-EA-000 | FDA25-CA-000 | FDA25-LA-000
SMC60S-0020-30YAK-5LSU Muli-turn communication photoelectric absolute encoder motor MOT-005-LL-KL-NS
3000rpm
o0.6anm |SMF93V03353063\ E N O §MaIN-arfl communication type photoelectic absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
400W 15)1C60S-0040-30YAK-5LSU Multi-turn communication photoelectric absolute encoder motor MOT-005-LL-KL-NS. ENCDG-LL-GU
3000rpm ENCDG-(4)-GU-BTS
SMF93V0337306 3\ ENDO gMuN-tdrAl communication type photoelectric absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
1.27Nm BAT-FDS
750W IS\ C80S-0075-30YAK-5LSU Multi-turn communication photoelectric absolute encoder motor MOT-005-LL-KL-NS
3000rpm
»gonm |SMF: 3V033: 8063\ EN O gMN-arfl communication type photoelectic absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
LKW 1SMG130D-0100-20YAK-4LKG Multi-turn communication photoelectric absolute encoder aviation socket motor MOT-005-LL-KG1-NS
2000rpm FD425-PF-000 | FDA425-EF-000 | FDA25-CF-000 | FDA25-LF-000
5Nm VPJ463G03433053\ E type ic absolute encoder aviation socket brake mof MOT-005-LL-KG1-NS/BRA-LL-MG
L5KW | 511G130D-0150-20YAK-4LKG Multi-turn communication photoeleciric absolute encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm
27nm |[VPI463G03483053\E type absolute encoder aviation socket brake mo MOT-008-LL-KG1-NS/BRALL-MG
L FDA435-PA-000 | FDA3S-EA-000 | FDA35-CA-000 | FDA35-LA-000
SMG130D-0200-20YAK-4LKG Muli-urn communication photoelectric absolute encoder aviation socket motor MOT-015-LL-KG1
2000rpm ENCDG-LL-GGO
lonm |VPJ463G03533053\E type absolute encoder aviation socket brake mof MOT-015-LL-KG1/BRA-LL-MG L
SMG series |— 2 ENCDG-(4)-GU-BTS
SMG130D-0150-20YAK-4HKG Muli-urn communication photoelectric absolute encoder aviation socket motor MOT-005-LL-KG1-NS BAT-FDS
2000rpm
77nm [VPI463G03483053\E type ic absolute encoder aviation socket brake mol MOT-005-LL-KG1-NS/BRALL-MG
2KW  15MG130D-0200-20YAK-4HKG Multi-turn communication photoeleciric absolute encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm FD625-PA000 | FD625-EA-000 | FD625-CA-000 | FD625-LA-000
lonm |VPI463G03533053\E type absolute encoder aviation socket brake mo MOT-008-LL-KG1-NS/BRALL-MG
3KW |SMG130D-0300-20YAK-4HKG Muli-urn communication photoelectric absolute encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm
15Nm VPJ463G03633053\ E type ic absolute encoder aviation socket brake mof MOT-008-LL-KG1-NS/BRA-LL-MG
200W  [5MC60S-0020-30MAK- 5LSU Single-turn communication magnetoelectric encoder motor MOT-005-LL-KL-NS
3000rpm
0.64Nm | SMC60S-0020-30MBK- 8 OV X 11 [Single-turn communication magnetoelectric encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
400W | SMC60S-0040-30MAK- 5LSU ingl i ic encoder motor MOT-005-LL-KL-NS
SMC series | 3000rpm ENCDG-LL-GU
127Nm__|SMC60S-0040-30MBK- 8 OV X 1l gle- i ic encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
750W | SMC80S-0075-30MAK- 5LSU Single-turn communication magnetoelectric encoder motor MOT-005-LL-KL-NS
3000rpm
239Nm | SMCBOS-0075-30MBK- 8 OV X 11 [Single-turn communication magnetoelectric encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
200W | 5)C60S-0020-30QAK-5LSU Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KL-NS
3000rpm
o6anm |VPFO3V03353063TEN type absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
400W | 5MC60S-0040-30QAK-5LSU Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KL-NS. ENCDG-LL-GGO
3000rpm ENCDG-(4)-GU-BTS
127Nm |VPF938V03373063TEN type absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL BAT-FD5
750W - 5MC80S-0075-30QAK-5LSU Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KL-NS
3000rpm
pgonm |VPFi3V033: 8063TEN type absolute encoder brake motor MOT-005-LL-KL-NS/BRA-LL-KL
éODW FD425-PA-000 FD425-EA-000 FD425-CA-000 FD425-LA-000
SMG60S-0020-30MAK-5LSQ Single-turn communication magnetoelectric encoder motor MOT-005-LL-KQ-NS
3000rpm
0.6aNm |VP 93V 03353063 P E N O|Simeuim communication magnetoelectric encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ
400W  15MG60S-0040-30MAK-5LSQ Single-turn communication magnetoelectric encoder motor MOT-005-LL-KQ-NS
3000rpm ENCDG-LL-GQ
Lo7nm |VP93V0337306 3P E N OSimleTui communication magnetoelectric encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ
750W  [51G80S-0075-30MAK-5LSQ ic encoder motor MOT-005-LL-KQ-NS
3000rpm
23oNm |VP I 3V033: 806 3P E N O|Simeum communication magnetoelectric encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ
200W 15)G60S-0020-30QAK-5LSQ Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KQ-NS
3000rpm
06aNm |VPI93V03353063TEN type ic absolute encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ
400W |5\ G60S-0040-30QAK-5LSQ Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KQ-NS ENCDG-LL-GQ
3000rpm ENCDG-(4)-GU-BTS
Lom |VPI93V03373063TEN type absolute encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ BAT-FDS
750W | 5)MG80S-0075-30QAK-5LSQ Multi-turn communication magnetoelectric absolute encoder motor MOT-005-LL-KQ-NS
3000rpm
239Nm |VPJ:3V033:8063TEN type absolute encoder brake motor MOT-005-LL-KQ-NS/BRA-LL-KQ
1KW
1000rpm  [SMG130D-0100- 10MAK-4LKG Single-turn communication magnetoelectric encoder aviation socket motor MOT-005-LL-KG1-NS
10Nm FD425-PF-000 FD425-EF-000 FD425-CF-000 FD425-LF-000
KW I5MG130D-0100-20MAK-4LKG Single-turn communication magnetoelectric encoder aviation socket motor MOT-005-LL-KG1-NS
2000rpm
snm  |VPJ463G0343305 3 P E N|8ifg@auh Bommunication magnetoelectric encoder aviation socket brake motor MOT-005-LL-KG1-NS/BRALL-MG
LKW | 511G130D-0150-20MAK-4LKG ingl ic encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm
770m  |VPI463G0348305 3 P E N|Sidg@Muh Bommunication magnetoelectric encoder aviation socket brake motor MOT-008-LL-KG1-NS/BRALL-MG
S FDA435-PA000 | FDA435-EA-000 | FD435-CA-000 | FDA435-LA-000
SMG130D-0200-20MAK-4LKG Single-turn communication magnetoelectric encoder aviation socket motor MOT-015-LL-KG1
2000rpm
Jonm |VPJ463G0353305 3 P E N|Sidg@uh Bommunication magnetoelectric encoder aviation socket brake motor MOT-015-LL-KGL/BRALL-MG
SMG series | 1ONT. ENCDG-LL-GGO
SMG130D-0150-20MAK-4HKG ingl ic encoder aviation socket motor MOT-005-LL-KGL-NS
2000rpm
77um  |VP3463G0348305 3 P E N|Sidgieauh Bommunication magnetoelectric encoder aviation socket brake motor MOT-005-LL-KG1-NS/BRALL-MG
L5KW
1000rpm | SMG130D-0150-10MAK-4HKG Single-turn communication magnetoelectric encoder aviation socket motor MOT-005-LL-KG1-NS
15Nm FD625-PA000 | FD625-EA-000 | FD625-CA-000 | FD625-LA-000
2KW 15MG130D-0200-20MAK-4HKG ingl ic encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm
1onm |VPJI463G0353305 3 P E N|Siigheih Bommunication magnetoelectric encoder aviation socket brake motor MOT-008-LL-KG1-NS/BRALL-MG
3KW 1SMG130D-0300-20MAK-4HKG Single-turn communication magnetoelectric encoder aviation socket motor MOT-008-LL-KG1-NS
2000rpm
1snm  |VPJ463G03633053 P E N|Sidgletuh Bommunication magnetoelectric encoder aviation socket brake motor MOT-008-LL-KG1-NS/BRALL-MG
bx4 nNzkhg wkh gulyhu gulyhv wkh eudnh ghylfh/ dg h{whugdo GF57Y25D uhod| Iv uhtxluhgy
5 HQFGJO+7,0JXO0EWS dgqg EDWOIG8 fdq eh uhsodfhg el HQFGJO+7,0JXOEWeWkh fdeoh ri wkh edwwhu| ri wkh pxowl Owxugq frppxglfdwirq devrox
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Chapter 2 Servo system installation requirements and notes

2.1Installation of drive

2.1.1 Installation requirement

5.75

S| I 5.75}]

—
—
—
C——425.00
CTEO
CTEIEET ]
IO
(IO

T
1 '
IR 1l
16
[
Q

B00BE0BBEMBMB0D

o
=]

=)

184.00
170.00
160

=g
aoedg 9|qeo
10}08UU0D

HIIT0N

J L 550l |17
153.00 70.00 Hole position

for fixation

Figuire 2-1 FD425- AA Product installation drawing
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2.1.2 Installation distance and direction

Please install the servo drive vertically and drill holes according to the Hole Position for Fixation l
There should be an installation gap of more than 20mm between two drives. There should be a
gap of more than 20mm between the first and last two drives and the wall or cabinet.

FD425 use passive cooling method.  There is no fan in the drive. When installing, please reserve enough space

for heat dissipation
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Figure 2-5 FD425Installation direction and requriement
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Figure 2-6 FD435/625Installation direction and requriement
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Danger |
.,  Please make sure that the  drive is installed securely and the screws are
tightened to prevent the drive from falling and hurting people during use.
Beware of electric shock o
The power cable must be installed to the plug (X3).
Turn off the power when connecting cables.
Touching liv e parts can cause serious injury and possibly death.
When using this product, it must be installed in the electric box, and all
protective measures have been activated.
In the event of maintenance, repair, cleaning work and longtime shutting
A down € beware be fore touching live parts o

- Turn off power to electrical equipment with the power switch and prevent it

from turning on again

- After the power is turned off, check the indicators on the front panel of the
unit. If the light is off, you can touch the drive.

- When installing, avoid any foreign objects entering the servo drive. Conductive
or combustible foreign objects such as screws, metal chips, etc. entering the
servo drive may cause fire and electric shock.

- For safety reasons, please do not use damaged servod  rives and servo
motors.

- Drive and motor power cables, brake cables and encoder cables must be
fixed and not stretched excessively.

- The servo drive must be grounded.

2.1.3 Drive usage requirements

., Please ensure that this document is provided to design engineers, installers, and persons
responsible for commissioning and using machine or system of this product.

Please ensure that the requirements of this document are always followed . And please consider the
instructions for other components and modules co nnected to this product.

Please consider local legal requirements, as well as:

g Regulation and standards

g Regulations for testing organizations and insurance companies

q National standard specification

Transportation and storage requirements

Please ensure t hat the product is not overburdened during transportation and storage, including
q Mechanical load
g Temperature that exceeding the limit value

q Moisture
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q Corrosive gases
Please use the original packaging for storage and transportation, the original packagin g provides

sufficient protection to avoid common problems.

Environmental conditions

Table 2-1 Environmental requirements

Environment Conditions

Working 0+ K 40t (Noice)

Temperature

Working 5K 95%RHe No condensation

Humidity

Storage -10+ K 70t € Noicel

Temperature

Storage 5~95%RH ¢ No condensation (

Humidity

Protection IP20

Level

Install No sun and rain, no corrosive gas, no flammable gas, no oil and gas, dry and

requirement dust -free, and well ventilated (such as electrical cabinets)

Altitude There is no power limit when the  altitude is below 1000m. When the working
altitude is above 1000m, the power usage needs to be reduced by 1.5% for
every 100m rise.

Vibration Under 5.9m/s2 10  60Hze Do not connect at the resonance point




Chapter 2 Servo system installation

Kinco FD5AC series servo driver )
requirements and notes

Technical requirements

In order to use the product correctly and safely, the following requirements should be always
observed X

. Operation of the product in accordance with the relevant safety regulations is permitted only if the
connection and environmental conditions specified in the product technical data and the technical
requirements of all other connected components comply with the product specifications.

Please follow the instructions and read warnings in this document caref ully.

Operator requirements

. This product may only be operated by an electrical engineer familiar with the following regulations:
q Installation and operation of electrical control systems

g Applicable regulations for safe operation of engineering systems

g Applicable regulations for accident prevention and occupational safety

g User manual for the product

2.2Servo motor installation

2.2.1 Installation requirements

A Danger!

Please install it indoor of no rain and direct sunlig

5

Please do not use this product in  the corrosive environment (Hydrogen sulfide,

5

Sulfurous acid, Chlorine, Ammonia, Sulfur, Chlorinated gas, Acid, Alkaline, Salt,
etc), flammable gas, combustible and etc.

Occasion (without Grinding fluid, Oil mist, Iron powder, cutting and etc.)
Occasion (go od ventilation, no Moisture, oil and water, no heat source such as
stove.)

Occasion which is easy to be checked and cleaned.

Occasion without vibration.

Please do not use motor in the closed environment.

For installation spacing, please follow the requirem ents of this manual. Using
life of motors depend on working environment.

Please use screws with washers when installing the motor on the flange,

otherwise the paint on the surface of the motor may be scratched off.
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2.3.2 Environment condition S

Table 2-2 Environment conditions

Environment

Conditions

Working -20+ K 40+ € noicel

Temperature

Working Under 90%RH € no condensation ¢

humidity

Storage -20t K 70t € noicel

temperature

Storage 5K 95%RHe no condensation

humidity

Vibration Running: less than 49m/s2(5G) Stopping: less than 24.5m/s2(2.5G)
Collision Less than 98m/s2 € 10G(

Protection level

IP651 shaftend: IP54¢ Shaft end with oil seal: IP541 without oil seal: IP50(

Altitude

Highest altitude: 4000m1 When the working altitude is above 1000m, the

power usage needs to be reduced by 1.5% for every 100m rise.
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2.3.3 Precautions



Kinco FD5AC series servo driver

Chapter 2 Servo system installation
requirements and notes

Table 2-3 Precautions

Iltem

Description

Anti -rust

Please wipe anti -rust agent on the motor's shaft and then make some anti -rust

treatments.

Installati

on

Improper installation method will cause damage of motor's encoder. Please note the

following during the installation process:
A\ When operators installation pulleys on the servo motor shaft with key, it is necessary
-headed

nail into screw holes and use washers on the surface of coupled end. Then use nuts to

to use screw hole. In order to  install pulleys, operators need to insert double
fix into pulleys gradually.

NFor servo motor shaft with keys, Operator need to use screw hole on the shaft to inst all.
For motors shaft with no key, operators need to use friction coupling or other analogous

methods.

AWhen operators need to disassemble pulleys, operators need to use pulley remover
so as to make shaft avoid strong impact of load.

Aln order to make it more safe, it is necessary to install protection cover or some

analogous equipment in rotation area. For example, pulleys installed on the shaft.

Centerin
g

AWhen it is connected with machine, please use coupling and make shaft center of servo
motor and ma chine stay in a line. When operators install servo motors, please achieve
requirements of centering accuracy. If centering is not accurate, there will be shock and
sometimes it will make bearings and encoders

Install

direction

AServo motors can be installed in vertical or horizontal direction.

Oil and
water

solution

When it is used in the occasion with drops, please use after make sure protection level of
servo. When oil will drop into shaft penetrating part (beside shaft penetrating part, please
choose servo motors with oil seal. The using condition of servo motors with oil seal:

AMake sure the oil level is lower than month of oil seal.

APlease use when oil seal make sure that oil splash degree is good.

AWhen servo motors are installed in vert  ical upward direction, please avoid olil
accumulating in the month of oil seal.
-sided dustproof effect, and the assembly of the oil
he

motor. If it is not a place where oil seals must be installed, it is not recommended to install

The motor bearing has its own double
seal will increase the loss of the motor, resulting in a decrease in the efficiency of t

oil seals. Before assembling the oil seal, please ensure that the installation holes and the
oil seal are free of debris, oil, dust, etc. When assembling, pl ease fill the oil seal sealing lip
with high -temperature grease (recommended to use Great Wall's HP  -R grease, with a
temperature resistance of 180 degrees). Strengthen the performance of lubrication and
temperature resistance and increase the sealing and w  aterproof effect of the oil seal.
When paying attention to water and oil resistance, the side of the oil seal with the self -

tightening spring (that is, the side with the groove) is installed towards the motor. Please

refer to the following steps to install the oil seal correctly.




Kinco FD5AC series servo driver

Chapter 2 Servo system installation
requirements and notes

Cable

Please do not make cable bending or pull the cable. When using it, please do
not make it too tight.

Connecto

r

In terms of connectors, please note the following:

AWhen connectors are connected. please make sure there is no foreign body such as
trash or mental slices.

AWhen connectors are connected into servo motors, please connect to one side of servo

motor's main circuit cable and make sure ground cable of main cable connecting stably. If

operators first connect one side of encoder cable, then, encoder may have some faults

because of voltage difference between PEs.

ADuring the process of wiring, please make sure pin arrangement is correct.

AConnector is made of resin. Please do not add pressure to avoid damage of
connectors.

AWhen handling ope rations is done (cables are connected), please hold main body of

servo motors. If operators just hold cable to handle, it may cause connectors damage or

make cable cut off.

AlIf operators use bend cable, please do not add pressure to connectors during the

processof wiring. If pressure is added to connectors, it will cause connector damage.
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Chapter 3 Installation and wiring

3.1Drive description
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Figure 3-1 FD425Drive appearance
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3.2 External system connection

Single-phase o
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Fgure 3-3 FD425external connection
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MCCB

NF

MC

Three-phase
380VAC
power supply

/ —

232 Serial debugging line

I| Kinco

o

Motor brake Brake
cable power supply
DC24V

Motor encoder cable

Motor power

cable F[DU

External braking
resistor

Three-phase FD625 (AC380V)

Fgure 3-5FD625external connection

Table 3-1 External system connect introduce

Electric Function

equipment

Molded case | Inthe event of overcurrent, short circuit, or undervoltage, the circuit breaker

circuit automatically shuts off the power supply, thus protecting the circuit and drive

breakers equipment from damage. Note that the protection parameters that match the

¢ MCCBC drive parameters are set.

Noise filter Effectively filter out external interference and improve the anti -interference

€ NFC ability of power supply circuit.

Magnetic Use the air ac electromagnetic contactor to turn off the power supply and

contactor install the surge suppressor recommended by the manufacturer of the

€ MC( electromagnetic contactor to effectively prevent the reverse ELECTRO motive
force.

CHARGE

Charging indicator light will not go out immediately after the power is cut off
due to the charging capacitor inth e internal circuit of the drive. Please make
sure that the charging indicator is off or the voltage value of the dc bus

voltage of the drive is below 36V before contacting the power terminal

24
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Table 3-2 Recommended breaker model

Servo drive models

Recommended breaker

Models Specifications Manufacturer
FD425-AA NXBLE-32-2P-C6 [230V~(1P+N 2P) 6A
FD425-AF(1000W) |NXBLE-32-2P-C10 [230V~(1P+N 2P) 10A CHNT
FD435-AA NXBLE-32-2P-C20 [230V~(1P+N 2P) 20A
FD625-AA NXBLE-32-4P-C16 [400V~(3P 3P+N 4P) 16A
Table 3-3 Recommended noise filter
Servo drive models  |Recommended noise filter

Model Specifications Manufacturer
FD425-AA TY440S-6 Single phase 120/250VAC 1 6A
FD425-AF(1000W) [TY440S-10 Single phase 120/250VAC 1 10A ([Tyze
FD435-AA TY440S-16 Single phase 120/250VAC 1 16A
FD625-AA TY360S-10 Three-phase 250/440VAC 1 10A
Table 3-4 Recommended magnetic contactor
Servo drive models  |Drive voltage Recommended contactor

Contactor models Manufacturer

FD425-AA 220V
FD425-AF(1000W) 220V CJIX2-09 CHNT
FD435-AA 220V CJIX218
FD625-AA 380V CIX2-12
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A Danger!

FD435 FD625drives are factory -configured with short wires connected to
DC+/RB- and RB2 indicating the use of internal braking resistors (FD435 built-in
100F /20Wy FD625 built-in 300F /20W)1 When the braking power exceeds the
tolerable range of the internal braking resis  tor, the drive will alarm the braking

resistor to be abnormal and display "0100". When the actual braking power
exceeds the limit power, please disconnect the short circuit before connecting
the external braking resistor. For the selection of external brak ing resistor,
please refer to Appendix 1

It is forbidden to connect the power cable to the UVW terminal, and it is

forbidden to connect the external braking resistor to the DC+(RB+) and DC -
terminals. Before the drive is powered on, please check again whe ther the
wiring is correct.

There may be high voltage remaining in the drive after the power is cut off.

Please confirm that the CHARGE indicator has gone out ten minutes after the
power is cut off before overhauling the drive.

The drive has a built -in dynamic braking circuit, which provides braking

resistance through the internal resistance of the motor, which can effectively

shorten the braking distance when the motor stops in an emergency.

Do not drag the motor to run at high speed under the condition of power cut -
off, the back electromotive force generated when the motor rotates will cause
damage to the drive or motor.

3.2.1 Wiring connection mode

Servo system connection refer  Table 3-2. If the power cable is too long, the wire diameter needs t o be
increased appropriately

Table 3-5 power port wiring specification table

Product FD425-AA/FDA425 - AF FD435-AA FD625-AA
model
Power cable |Diameter: 18~14AWG Diameter: 14~12AWG Diameter 15~12AWG
diameter 0.8~2mm % 1.75~3.3mm = 1.5~3.3mm =%
Stripping length: 8 - Stripping length: 7 -8mm  [Stripping length 7 -8mm
10mm
IO diameter |Diameter 26~22AWG 1 0.13-0.3mm = 1 Stripping length 2mm
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In order to ensure the stable and safe use of the product, the following matters should be paid

attention to when wiring the drive:

APay attention to the fixation of the cable during the assembly process, and do not apply stress
to the connector, otherwise the connector may be damaged.

AFor the motor power line and enco  der line, please use the cables provided by the
manufacturer, calculate the connection distance of the equipment, and choose the shorter

cables as possible.
AThe bending radius of the cable should be more than 5 -10 times of the wire diameter to prevent
the inner core of the cable from breaking after long -term use. The cable should avoid tension
during use, and flexible cables should be considered in some drag chain applications.

AXvxdoo|/ wkh zlulqj vkrxog eh ; D2ppz df fe\henlthg powerr

cable is longer than 30 meters, the wire diameter should be increased.
AKeep an interval of more than 30cm between power cables and signal cables. Avoid parallel laying
as much as possible. Do not lay power cables and signal cables in the same slot or bundle them

together.

3.2.2 Drive anti -interference measurements

The high -frequency interference generated by the switching circuit in the drive will cause the

failure of sensitive circuits. Configuring a noise filter and earthing can effectively avoid equipment
failure caused by noise current, in order to minimize the impact of noise interference.

(1) Noise filter

. Install a noise filter close to the power input side of the servo drive, and take grounding

measurement for the filter

The drive and filter are installed in the same metal backplane (electro -galvanized steel sheet) and the
metal backplane is well grounded

Install surge suppressors on the coils of relays and electromagnetic contactors to prevent damage to
equipment from peak current and voltage

Please do not share the power supply with welding machines, lasers, etc.

| |
| |
: Driver |
. | Encoder cable
Main = L1 T
power | Noise filter U |
supply _I_I ® L2 v — | \I
| |
Q,N | \
 Shielding layer
|

—— Grounding resistance w 100F

Fgure 3 -6 noise filter connection

(2) Drive grounding

Be sure to ground the drive, otherwise there is a risk of electric shock or interference affecting the
performance of the drive
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When using multiple servo drives, do not connect the ground wires of multiple drives in series, and

5

use a single -point grounding method

The drive should be grounded with the shortest and thickest possib oh fdeoh +A5ppz, 1 Li
jurxgg zluh Iv orqj/ wkh gldphwhu ri wkh jurxgg zluh =
wkdw wkh jurxqglgj uhvigwdgfh |v ohvv wkdqg 433F
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Main
—t )
Power | Noise filter
supply — T | °
Driver |Encoder cable Driver | Encoder cable
— L1 L1

\

[
|

I
\ ]

U U
\% \%
W W
PE PE|
% Shielding layer éshielding layer

-

J—— JENNE S S S S S S =l

——  Grounding resistance w 100F

Figure 3-7 Grounding measurement of multiple drives

. Inorder to suppress interference as much as possible, twisted pair cables with shielded nets can

be used for power lines, encoder lines, and IO control lines, but the shielding layer must be
properly grounded

©
®

(@)

% 0 [k §

([ B n
The shield of encoder uses metal The shield of power cable uses
cable clamp connecting to the U-shape metal cable clamp

shield of connector . connecting to the PE port .

®

@

~———

jic

PE grouding

]

Fgure 3-8 Grounding measurement for shield

3.2.3 DC bus

The braking energy generated during motor operation will be fed back to the drive bus

capacitors, causing the drive bus voltage to rise. Under the condition that the multi -axis control
is asynchronous (part of the motor is electric, part of the motor is braked), the common DC bus

can keep the drive bus voltage more stable and realize the full utilization of energy. Note that

when using a common DC bus, each drive should still ref er to Chapter 3.2 External System
Connection for normal wiring
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Figure 3-10 FD435/FD625DC bus

3.3RS232serial port

Table 3-6 RS232serial port

Pin number Pin definition | Function
:3 3 X Drive sending data
2 5 GND Signal Ground
' 2 RX Drive receives data
Table 3-7 RS232Communication wiring
Drive RS232 Drive side pin Drive side | PC side signal name PC side serial port PCside pin_ difiniation
Header pin definition name pin number pin number
X 3 Receive ]
. data (RXD) = —
g RX 2 Send data y—l
' (TXD) —_—
GND 5 Signal
ground (GN
D)

Users can purchase the FD5 drive Mini
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USB-1(5)) If your computer does not have an RS232 serial port, you will also need to use a USB to DB9 serial cable

to connect.

Figure 3-11FD5Drive 232debug cable

. Purchase link of Kinco official Tmall store
https://detail.tmall.com/item.htm?spm=a212k0.12153887.0.0.4d7c687

deB8shy&id=652422874770&skuld=4707119953745

3.4 External input and output connection o X1
36 17 19 21 23 25 27 29 31 33 35
35)) 18 | [ ma [ me || oz || NG| MasMa) || MA- | MBwMB) || MB- || MZ+(MZ) |
20 2 24 26 30 2 34 36
[ ours || +sv || eND || ENcoz | ENcOsz || ENcOB || ENCO/B || ENCOA |[ ENCO/A |
[ ourt+ |[ oum- || oure+ || our>- || ours | ours | como || wop | vee |
f 1 3 5 7 9 1 13 15 17
1 2
% 1 | coMi || DIN1 " DIN2 ]| DIN3 || DIN4 || DIN5 || DING || DIN7 || Mz- |
2 4 6 8 10 12 14 16 18

Figure 3-12FD5-LA/CA drive external input and output terminal pin diagram
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Enable

— DIN1

| _~— _Reseterrors DIN2 Ready

|~ _Start homing DIN3

Digital input - Iim?t : DIN4 Motor brake

| ~_P limit - DINS

|~ Dl
|~ _Home signal g:z: 16 | A¥A] ]E—_li ouT3 —:u;zrsorzaje‘zd oo

WS Z Wl Z ouT4 e SRR
com 2 @:— 20l50Ts Error

PUL+/ CW+/ A+ MA + Signal A+
PUL- / CW- / A-——MA- Signal A -
Lsgna | DIR+/ CCW+/ B+ MB+ Signal B+ Encoder
& <500KHz{ —\ . output
DIR- / CCW- / B-——MB- Signal B-
Z+ MZ + Signal Z +
Z-——MZ- Signal Z-
PUL+/ CW+/ A+ MA 5V+ DCSV Power
PUL- / CW- /| A-——/MA 5V_GND oupst
oiferencal | DIR+/ CCW+/ B+ MB
<4MHz{ ——
BE DIR- / CCW- / B- /MB 24V+ ocany
Mz power
Z+ Mz 24V_GND output
Z-——IMZ

Fgure 3-13FD5-LA/CA Default definition of IO port of FD5  -LA/CA drive
36 | 17 19 2 3 5 2 29 31 33 35
35 18 | [ ma ][ e [ vz ][ ne [[marem [ MA- | meevey [ e [ MzeMD) |

Figure 3-15 FD5-PA Default definition of 10 port
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20 2 24 26 28 30 R 34 36
[ ~nc || +sv | enp | encoz |[ encosz || encos | encose || encoa | encosa |
[ our+ || oum- |[ ouma+ || oure- |[ ours+ |[ Nc | oum- || wopo |[ wvee |
] ) 1 3 5 7 9 1 13 15 17
20 1 [ com | ot | N2 || N3 | oine Jf bins | mne | me | wmz- |
2 4 6 8 10 12 14 16 18
Figure 3-14 FD5-PA drive external input and output terminal pin diagram
T el Tampnc NG
6 3
DIN2 >
DIN3 3 —M 5 Motor brake
e (o P YL AT g
DINS 12 —M 915UT3+ Pos reached
mrsZal
coml 2 EZNEP ouUT3- )
PUL+/ CW+/ A+ MA + Signal A+
PUL- / CW-/ A-——MA- Signal A -
Tsgna | DIR+/ CCW+/ B+ MB+ Signal B+ crcoer
& <500KHz{ DlR / CCW I B ’\/IB— S output
- - | B-——MB- ignal B-
Z+ MZ + Signal Z+
Z-——MZ- Signal Z-
PUL+/ CW+/ A+ MA 5V+ DSV Power
PUL- / CW- / A-——/MA 5V_GND el
oiferntel | DIR+ / CCW+/ B+ MB
¢<z¢ | DIR- / CCW- / B-——/MB 2av+ ocany
Mz 24V _GND Supt
z-—imz -

of FD5-LA/CA drive
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Attention
,  Figure 3-8 shows the X1 wiring of the default 10 function of the FD5 -LA/CA
9 drive, and Figure 3 -10 shows the X1 wiring of the default 1O function of the

FD5-PA drive. 1 More IO functions could be set by the digital panel or host
computer debugging software. Check Chapter 5 5.5 for details of 10 functions.
Compared with the FBDBA/CA drive, the FD5PA drive has fewer 10 ports of DIN6 and
DIN7, OUT4 and OUTS5.
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Table 3-8 Pin definition of external 10 terminals

Pin numberSignal ID  |Signal name Specifications
1 OUT1+
Differential output Open collector output
3 OUT1-
MAX voltage DC30V
< ouT2+ MAX current 100mA
7 OUT2-
9 OUT3
* Single-ended output MAX voltage DC30V
11 ouT4 MAX current 30mA
20 OUT5*
13 COMO OUT3, OUT4, OUTS5 output port comm(Digital output port common
terminal terminal
15 VDD Internal 24V power output
17 VEE Internal 24V power output \Voltage range +20%,
MAX current 200mA
2 COMI Signalinput port common terminal Digital input port common termin
4 DIN1
6 DIN2 . . . .
Digital signal input High level 12.5V-30V
8 DIN3 Low level 0-5V
10 DIN4 MAX input frequency 1KHz
12 DIN5
14 DING*
16 DIN7*
19 MA MA, MB, MZ, MA/, MB/, MZ/
RS422 differential signal input th
Differential signal supports 5V, the maximum pulse
21 MB MA,/MA,MB,/MB,MZ,/MZ frequency is 4MHz, and the signa
MAX supported frequency 4MHz, type is optional:
>3 MZ VVoltage range DC 3:3V W PulsetDirectiorin PLS+DIR
Y Forward and reverse pulses
Cw/CCwW
y A+B phase
27 MA+/(MA) Pulse signal input terminal suppd
59 MA- TL Signal MA+,MA - TTL/differential signal. Signal typ
MB+,MB-,MZ+ MZ~ optional:
31 MB+/(MB) l\ax supported frequency 500KHz, W Pulse+Direction (PLS+DIR)
33 MB- Voltage range DC 3-30V Y Forward and reverse pulses
35 MZ+/(MZ) (CwicCw)
Yy A+B phase
18 MZ-
22 +5V Internal 5V power output
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Output 5V A, B, Z differential signals,

24 GND

26 ENCO_Z

28 ENCO _/Z

30 ENCO_B  |Encoder signal output
32 ENCO_/B

34 ENCO_A

36 ENCO_/A

the frequency division output range is
0~65536; for multi  -axis
synchronization, the maximum output

frequency is 5SMHz

*Note: Compared with FD5

-LA/CA drive, the digital signal input port of FD5

-PA drive lacks

DIN6 and DIN7 (Pin14 and Pin16 are NC), and the digital signal output port lacks OUT4 and
OUTS5 (Pinll and Pin20 are NC).

3.4.1 Digital signal input

Table 3-9 Digital input wiring example

Instruction

Max input frequency x 1KHz

High level input voltage range: 12.5 -30Vi Low level input voltage range:  0-5V

is relay output

Tkh gulyhyv | gwhugdo 57 Yr x waxpoawelr sugplyeh xv
Digital input wiring
h{dpsoh: Driver
When the host computer S A 4

AV |

24V /
Power T N 2

Digital input wiring
h{dpsoh-
When the host computer is

open collector output

Driver
A 2 -
et B ZEiIs
Driver
A 2 - PNP
et ooy [AYAL]

3.4.2 Digital signal output

Table 3-10Digital output wiring example

Instruction

OUT1/0OUT2isopencollectoroutput MAX voltage DC30V MAX current
100mA

OUT3-OUTS5 s singleended output MAX voltage DC30V MAX current
30mA

The driveds internal 2-dp\powersuplyu t

IhAa ti~nAA

nvilmAa Anhs AnA AftlhAana AAn

NATIhAnm MILITONILITE ti~aA DAIN 1A
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Digital input wiring
h{dpsoh:

Driver
Relay

When the host 1 QEEH
. 24V
computer is relay K!?'K 3 m T Power
5

input _ Relay
AV [ Fecen
9 Relay
AvAC [T 1
J 11 Re.lay
T
AV 7 B e
J 20 _ Relay l
AVA ] Ty
Digital output
zlulgj h{dpso
When the host
computer is Driver ZATH PLC
optocoupler input OUT1+| 1 X0
t!ﬂ OUT1-|3 Jﬁj;‘(
out2+|s J X1
KX;:K ouT2-| 7 ] Jﬁj}(
ouT3|9 X2

S ZNIN R S
T

OouUT5 (20 / X4

t!ﬂK comol13 ) com J;‘E

AYZL | o

1
3
OuUT2+[ 5
7
9

x!;"li ouT2-

KX?'K— - ; }*E PNP

ouT4 |11

Driver PLC
OUT1+ —‘7
d Lo
J|

t!;K OUT5 |20 S };‘E
i!ﬁ‘l( comolis X2 d t*(
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3.4.3 Pulse command input

Table 3-11 Pulse input wiring example

Instruction Pulse input is divided into ordinary pulse input channel and high
speed pulse input channel

High -speed pulse input channel supports RS422 differential signal,
voltage range DC3.3 -5V, MAX pulse frequency 4MHz

Ordinary pulse input channel supports TTL/differential signal, voltage
range DC 3.3 -30V, maximum frequency 500KHz

Ordinary pulse input
Driver

29 ¥*E
AE2

35

\ +
\ [} ~
(W N 37 ¥‘ I:

zlulgj h{dpso
NPN Wiring method

s_\/z

-»JL\ 4»—71_\ 4>—]L\ — =

Ordinary pulse input

24V Driver

zl ul qj h{dpso

PNPWiring method 27

II : >

N NJ 29 ~
1

|

} N 31

| R

I N33 -

|

|

I 35

T
| ¥\
W -N|37 ~»

71‘\4711\4(\4

High -speed pulse input

zlulgj h{dpso Driver

N 27
19 ¥*l:
31
A
2| Y[

35

‘\ | \
V! 23 »

NPNwiring method

-»—-7L\ -I—ZJ_\ -»—ZL\ — @
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High -speed pulse input
zlulgj h{dpso

Driver

PNPwiring method

/ I\\\ 27
II . N
i 19 %

31

|

|

!

o ¥
! 21 .

|

I

I

L

35

7
7
{ ! | ¥

3.4.4 Brake connection
Table 3-12Brake connection example
Instruction By default, OUT2 of the drive is the brake control port. An external relay

is required to control the motor brake. The brake coil of the motor has
no polarity.
The 24V output power of the drive X1 is not enough to control the

brake, and an external 24V is required as the brake power supply

Brake connection example

Driver 24VDC
supply

L g u

i =
_1/ Relay

7 oo | ||

— v Motor
brake
Table 3-13Motor holding brake power
M otor model M otor Brake
power (W) power (W)
SMC60S0020-30ABK-3LSU 200 7.6
SMC60S0040-30ABK-3LSU 400 7.6
SMC80S0075-30ABK-3LSU 750 11.5
SMG130D0100-20ABK-4LKG 1000
SMG130D0150-20ABK-4LKG 1500
SMG130D0200-20ABK-4LKG 2000 139
SMG130D0150-20ABK-4HKG 1500
SMG130D0200-20ABK-4HKG 2000
SMG130B0300-20ABK-4HKG 3000

*Note X The brake parameters of different encoder motors are the same
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-

Attention

The use of the holding brake can ensure that the motor shaft can remain stationary
in the state of de -enable or power -off. Please make sure that the holding brake has
been opened before the motor runs. In non -emergency situations, do not use the
holding brake when the drive controls the motor shaft to ru n at high speed.

Otherwise, the brake performance will be degraded or the brake will be damaged.
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3.5Encoder input o X2

Table 3-14 M agnetic encoder (MAK) pin definition

Pin number Pin name | Pin function
//:\\ 1 +3V 5V power output  positive terminal
/b1 6] [5 [SP 2 GND 5V power output negative terminal
CLOCK-— -
4113 CLOCK+ 3 CLOCK+
GND—| 2] |1 [|pFt5V Clock signal
4 CLOCK-
5 SD
Serial data signal
6 /SD

Table 3-15Optical encoder (YAK/VAK) pin definition

Pin number |Pin name | Pin function
ﬂ 1 +5V 5V power output positive terminal
/sb—|l 6] [5 [[—SP 2 GND 5V Power output negative terminal
CLOCK-— —
4] [3 |[cocks [ - NG
GND— 2 1 —+5V
4 - NC
5 SD
Serial data signal
6 /ISD
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3.6 Power port a X3

Table 3-16 FD425Power port instruction

L1

DC+
RB+

RB-

DC-

PE

Port | Pin name Pin function
L1 Drive mains power input
Unidirectional line voltage 200 K
L2 573YDF S0K®HBOHz ° 3HzI
(750W 7A)I (200W
3A)
X3 DC+ DC+ | DC bus input positive terminal
/RB+ RB+ | External braking resistor terminal
RB- External braking resistor terminal
DC- DC bus input negative terminal
U/N/W Servo motor UVW phase line connection
PE M otor ground

Table 3-17 FD435and FD625Power port instruction

Port | Pin name Pin function
X3A U/N/W Servo motor UVW phase line connection
m U-l PE M otor ground
Ly v3 Logic power input
off w3 L1C/L2C Singal-phase 533 ¢ 57 3YDF° 43
@ ”EJ 8 329 33H)1°0.5A
EI Lic FD435 power supply input X
Ej] Lzc RIS/T 4SK/ 6SK/ 533573YDF° 4
(o] [ HZ,14.0A
=u sg X3B FD625 power supply input x 3PH, 380-
] il 748YDF°43(/83293K}°
0 Re1 DC+ DC+ DC bus inpurt positive terminal
(]| = /RB1 RB1 , _ _
: - B2 When using the internal braking
. resistor, RB1 and RB2 are shorted
= When using an external braking
RB- resistor, first disconnect the short -
circuit wire between RB1 and RB2, and
connect the external braking  resistor to
RB1 and RB-
DC- DC bus input negative terminal
3.7 Communication port input a X4p3
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Product model [RS485Plug pin Drive side pin name |Drive side pin Connecting signal
definition number to the host
computer
x—le 485+ 5 TX+/A
FD425LA-000 =
FD435LA-000
FD625LA-000
252 485 4 TX-/B

Table 318 RS485Communication port pin definition

Table 3-19 CAN Communication port pin definition

Product model | CAN Plug pin Drive side pin Drive side pin Connecting signal
definition name number to the host
computer
= xan CAN_H 1 CAN_H
FD425CA-000 | *%—t
FD435CA-000
FD625CA-000 s
x—¢
= “ CAN_L 2 CAN_L
e 2 Attention

The FD5-LA/CA drive has a built-in terminating resistor. When the SW1 next to the X4 port is

turned ON, the terminating resistor is turned on.
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Chapter 4 Controller setup with LED panel

4.1 Panel operation

After the servo system is installed and wired correctly according to the specifications and
precautions, the servo drive can be set for specific application scenarios.

Table 4-1 Panel operation instruction

» Num

W Y g Y Z_} point

TMODE TA Tv TSET BUS
» Key

Number /dot | Function

/button

Grw None

Dr w- Used to indicate whether the data is positive or negative. Dot2 on refers negative
and off refers positive.
When setting parameters, it is used to distinguish the current object group from

Dr w. the address data in the object group Y
When displaying the internal 32  -bit data in real time, it is used to display the
upper 16 bits of the current 32 -bit data;
Indicates that the earliest error information in the error history is being displayed
when the error history record in FOO7 appears at the display

Dr w. When displaying and adjusting parameters in real time, it is used to indicate the
data display format: HEX data when dot 4 is on and DEC data when dot 4 is off
Dot 4 indicates that the latest error information in the error history is being
displayed when the error history record in FOO7 appears at the display.
Dot 5 on indicates that the data modification is confirmed successful

Gr w. Dot 5 on indicates that the current displayed data is internal data
Dot 5 blinking means the power section of the drive is working

MODE Switch function menu
When setting parameters, press briefly to switch the setting bit, press and hold to
return to the last menu
Enter menu

SET Check the values of the parameters
Confirm the setting to access the next  stepy
When the internal 32 bit data appears at the display, press and hold to switch
high/low 16 bit

H Press briefly increase the value S|0W|§f/3 , press and hold increase the value rapidly
Qwiteh data item
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P..L Positive limit signal active

n..L N egative limit signal active

Pn.L Positive and negative limit signal active

FFF.F The drive is not configured with the motor model
Blinking Error

9 Attention

Press SET setting determining, If the panel shows| PEr | means failure setting. The
reasons could be:

1. The setting value is out of the setting range of the parameter.
2. The drive is in the enabled state, the parameters cannot be changed. You need to
cancel the enable state first

4.2 Panel menu structure and navigation

The following flowchart shows the main structure of the panel. The user can select single parameters,

modify values and access special functions using this flow.

FdSORB| cPuU version

v
.1 |Node_ID

Monitored state

FOOO can choose the
UP ;
m monitored parameters

DOWN
i FO02 can set the control
E dc00 v del | parameters
DOWN
FOO03 can set the 10
SET- P
U m parameters

DOWN

F004 h
SE l:|"|DD up m 004 can set the

motor parameters

DOWN
FO05 can set the driver
SE dSDD U parameters

upP—» forward

DOWN-» reverse

SET—  Error history

FHgure 4-1 Parameters Setting
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4.3Easy Use Function

The Easy Use function helps users set up the CD3 motor controller for the main types of
applications in a very short time. The LED panel guides the user step by step through the settings

of the few most important parameters in order to prepare the controll er for the desired
application. The servo control loops of the motor controller are pre -configured to use default
settings which are adequate for many applications as they are. A robust auto -tuning function can

be used additionally to identify the applied mechanical system more precisely. After that, the user
rqo| ghhgv wr dgmxvw wkh frgwuroohuyv vhuyr shuirupdqgfh

4.3.1 Setup process with Easy Use Function

The process for setting up the FD 5 motor controller with the Easy Use function follows a simple procedure.

Step 1: The parameters of the EASY panel menu have to be accessed and confirmed, or set one by one. The
auto-recognized motor type can be confirmed, the control interface has to be selected, interface -related main
parameters have to be set and the mechanical- and control-application types must be chosen. Afterward, these
parameters have to be saved and the controller has to be rebooted. As a result of these settings, the controller is
configured for a suitable I/O setting an d the servo control loop parameters are set to matching defaults. The

controller is ready for use for a wide range of standard applications and can be tested.

Step 2: If the servo control performance of the controller has to be further improved, the tunE panel menu must
be accessed. With the help of the functions in this menu, the controller can start an auto -tuning motor run in order to
identify motor load conditions and to measure the inertia. After that, the controller calculates the inertia ratio, which is
the ratio of the measured inertia and the motor inertia. Depending on the obtained inertia ratio the controller defines
a suitable stiffness value for the servo behavior. Using the inertia ratio and the stiffness value the controller tunes the

servo loops automatically.

Step 3: Inside the tunE menu the stiffness can be adjusted up/down simply by panel buttons. The stiffness
adjustment can be done also during the testing of the application, while the controller is being commanded via the
selected command interface. After finding the best value for stiffness the tunE parameters need to be saved and the
controller is finally ready for use. If the adjustment of the stiffness does not result in the required performance, the PC

software nb KincoServo+h can be used for further optimization.
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START

Execute the flow chart of EASY

Good Jog the machine,

evaluate the performance

Not good

Measure the Inertia
Ratio by Tn03

Adjust the
Stiffness by Tn01

Can not figure out by

Not Good Jog the Machine, adjusting the stiffness X i
>

evaluate the performance Adjust Gain by PC

Good

Fgure 4-2 Flow chart of the Easy Use Function

Attention
Inertia measurement may cause the machine to vibrate. Please turn off the

power or the drive immediately

Turning on the inertia measurement will make the motor shaft reciprocate
9 within a small distance, please leave a certain mechanical space.

After executing the EASY process, it is strongly recommended to perform the tunk

process to measure the inertia and adjust the rigidity level
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4.3.2 Flowchart and description of the EASY menu
—CZ- NI
i H_n_l
MODE l MODE‘
iz
—r>a3
T
SFF : Long press MODE l
—r o L 1t . 1t [ 1t
%‘ o T ey |8 ¥ o g 1 o iy | O o Y
\ T Motor Type LED is blinking. Press MODE can
A v shift, the parameters below display
: | in the same way
— e
o SEW I |
’ T Command Type
A v
—rn- i
Coud R iy
T Gear Factor Numerator
A v
—oar | Nl
1 T L [ N [ |
| T Gear Factor denominator
Circle i T
iz T2
g [ TR R O o T T
‘ T Analog Speed Factor ,Unit is rpm/V
A v
— - e
O g [ I T
‘ ? From right to left , each LED represent Load Type, Application,
t T Limited Switch, Polar of Alarm Output
Car mininln
i o SET i
Homing Method
A v
—re I
g [ i O | N [N
Write “1” to save all the parameters.
Write “2" to save all the parameters and restart the servo
Write “3” to reboot the servo
Write “10” to initialize the parameters
Notice: Users MUST save all parameters and reboot the
controller if changing the motor type
Fgure 4-3 EASY FHowchart of the EASY menu
- Attention

The menu is exited

start again. Entered data is valid immediately but must be saved

automatically if there is no operation in 30s, and users have to
via EAQO.
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Table 4-2 Easymenu parameters
LED .
Parameter Description Default
For a new factory drive, the motor model is 00, and the digital panel
M otor type displays 3030. If the drive is connected to the correct motor, the motor
model will be automatically recognized and saved by the drive. If there is
EAOL ! ally recogn wed by 404b
no motor model in the drive, the digital panel will flash FFFF.
For the drive that has been used, the drive will judge whether the
connected motor is the same as the previous one.
If they are not the same, the digital panel will flash and display the
FFFF/400.2 fault.
The command type affects controller  -internal interface setting , the initial
operation mode after power on and the default setting for DIN - and
OUT functions (refer to table 4  -3)
Command type
0: CW/CCW pulse train mode operation mode= -4
EAO2 1: P/D pulse train mode operation mode= -4 1
2: A/IB phase control master/slave mode  operation mode= -4
6: Analog velocity mode by AIN1 operation mode= -3
7: Analog velocity mode by AIN2 operation mode= -3
8: Communication
9: Position flow mode operation mode= 1
EAO03 Gear Factor Used when EAQ2 is setto 0 -2 1000
Numerator By default, the display shows the values in decimal format. If the number is
EA04 Gear Factor greater than 9999, the display is in hexadecimal format 1000
Denominator
The meaning of each digit of the LED display from right to left.
1. load
(1) Load type, influences the control loop.
type
2.applicati 0: No load
on 1: Belt drive
3. limit 2: Ball screw
pueh 2) Application, infl h I
4 alarm (2) Application, influences the control loop.
0: P2P
EAO6  output 1001
polarity 1: CNC
2: Master / slav e mode
(3) Limit switch.
0: Controller default
1: Delete the limit switch function
(4) Polarity of OUT5
0: Normally closed contacts
1: Normally open contacts
EAQ7 Homing method | Refer to chapter 6.6
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S a vy

EAOQO0

Save parameters

Zul wh p4b wr
Zul wh pbb5b wr
Zul wh p6b wr
Zul wh p43b wr

vdyh
vdyh

uherrw wkh
Il gl wi dol } h
After saving the parameters, the drive sets the control loop parameters

according to the load type and application.

frqwuro

frqwuro

dag
dag
vhuyrl
wk h

prwru

prwru

frqwur

When EA02 is set to 0, 1 or 2, the default input and output functions are as

Table 4-3 Default 10 configuration related to EA02

follows:

Pulse Train

CWICCW PID(default) |A/B (SR RS2
EAO2 0 1 2 8
DIN1 Enable Enable Enable
DIN2 Reset errors Reset errors  |Reset errors
DIN3 Start homing Start homing [Starthoming
DIN4 P limit+ P limit+ P limit+ P limit+
DIN5 P limit- P limit- P limit- P limit-
DING
DIN7 Home signal Home signal |Home signal [Home signal
OUT1 Ready Ready Ready Ready
OouUT2 Motor brake Motor brake [Motor brake  |Motor brake
OUT3 Posreached Pos reached [Pos reached |Pos reached
ouT4 Zero Speed Zero Speed  |[Zero Speed Zero Speed
OUT5 Error Error Error Error

Work modél -4 Work modéel 0

9 Attention

Changing the EA02 may cause the 10 function to change, so the actual 10 input may

unexpectedly activate the corresponding function of the drive. Therefore, when

setting the EASY menu, it is recommended to disconnect the wiring of the X4

interface, or disconnect the power supply of the digital input port A
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Pulse train mode configuration, command types 0, 1 or 2 in EA02:

— _Enable  piNg sz aBRIsZ LouTL+ Ready —
| ~ _Reset Errors DIN2 6 KJ_‘—30UT1-
|~ Ste_lrt_Homlng DIN3 8 V—Mﬁlﬁﬂ 4 5OUT2+ Motor Brake
Digital »—/P“L‘DIN4 104 E;gg KJ_I_70UT2' >_' Digital
et P limit- 12 1 9 Pos Reached output
L~ Pimit-  IpiNs {OUT3 ———
— 14 | A ILZEl 11 Zero Speed
————DING rrZal Vi ouT4 =
| _~_Home Signal IDIN7 16 | \i!ﬂﬂ va 20 ouUT5 Error
L Input Common COMI 2 1 KJ_'QCOMO Output Common
PUL+ | CW+ | A+ —IMA+ 2Tt T34 Encoder Out A+
PUL-/ CW- / A-——MA- 22 136 Encoder Out A-
Jmouse | DIR+ / COW+ / B¥ ——MB+  joLeise 530 Encoder Out B+ ncoder
% | DIR-/ CCW- /| B-——MB- )33 132 Encoder Out B- Output
Z+ M Z+ 35 setgien b Encoder Out Z+
I 18 T /28]
Z MZ- Encoder Out Z-
i - coder Ou
T 22 Internal 5V Output+ ——
Internal 5V Output- _—
GND
+24V
T 15pp Internal 24V Output+ || cma 2av
17 Output
ﬁ‘VEE Internal 24V Output-
VEE
Figure 4-4 wiring in pulse train mode
When EAO02 is set to8, the default input and output functions are as follows X
— DIN1 24 ISzl ]ﬁﬁKJ_l_l‘OUT“ Ready ——
— DIN2 )6 Wi Zel 3louTt-
|~ +<3 1 5] Motor Brake
— DIN3 : EYA] &Y OuUT2+ ——
Digital »—/ P I|m|t+ IDIN4 10 } A KJ_|_70UT2- >— Digital
et | ~_P limit- W<12 —IM 9 oUT3 Pos Reached Ougtpu(
— e szl ILZE 11 Zero Speed
——  DING6 Zal v OouUT4 ———
| ~_Home Signal —<16 K1 20 Error
IDIN7 ) |$¥5G Ef' OouT5 ——
L Input Common CoMI 2 1 KJ_'QCOMO Output Common

Encoder Out A+
Encoder Out A-
Encoder Out B+
Encoder Out B-
Encoder Out Z+
Encoder Out Z-

g: Internal 5V Output+
IGND Internal 5V Output-
I P

VDD
\VEE

Internal 24V Output+
Internal 24V Output-

Figure 45 RS232 Wiring ircCommunication control
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4.3.3 FElowchart and description of the tunE menu

The tunE panel menu includes parameters and functions for auto
servo control loop adjustment via just one parameter, namely

After processing the EASY menu, the controller defaults the stiffness value and the inertia_ratio based on

stiffness.

reasonably estimated values according to, load type and application settings in EA06.

Li

wk h
entered directly in tn02 (see table 4

l ghuwl d

udwl r

| v

reasonable servo performance by adjustment of stiffness alone. But the more accurate the inertia ra

ehwwhu

wk h

wx ql

q]

dojrul wkp

fdqg

pdwf k

highly advisable to obtain a precise inertia ratio result by means of inertia measurement.

The following flowchart and table explain the proced

e
[ |

T
MODE

EASY

MODE

E ot

wn
m—
—

ure for settings in the tunE menu in detail.

and will be valid immediately

——SEF—>

|
Frrr
[

v 4 Long Press MODE |
N m e HIEEIN
et w R e M T i I
T Stiffness
% rrli Long Press MODE 1
M - nncr Mrcr
Enlc s~ D050 s=— D050
| | Inertia ratio , unit is 0.1
Qi ﬁ I_”_"_”_I Long Press MODEI_“_"_”_I
Circle tl—ll_l 3 F—SETF> LI ——SETF—> LI
[ Write I 1L to start LED is blinking,
¢ n inertia ratio measuring Press MODE can shift
v | the parameters below
t I—ID I—i —SET—> D DE E display in the same way.
gl r]T Measuring Distanceunit is 0.01 cycle
vl
N mnr L mrrr
Cnul s dduu

Write 1 to save all the parameters
Write 2 to save all the parameters and restart servo

Figure 4-6 tunEOperating procedures
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Confirm the parameter ,the

-tuning with inertia measurement and

first dot on the right will
lighten. the parameters below
display in the same way.

n gmeehgnica systamaandrthe pavldadh, thevalbéelcandpdr y v
-4). The inertia ratio does not need to be 100% correct to achieve

tio, the
wkh gliihuhgw
adjustedobgval by | ev

Write automatically after inertia measuring .
Or writtenbyuser.adj ustgegobgve
level and will be valid immediately
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Table 4-4 tunEparameters

LED

Parameter

Description

Defult

tn01

Stiffness

level of control stiffness from 0 to31 determines the bandwidth
(BW) of the velocity loop and the position loop (see table 4 -5).
The larger the value, the greater the stiffness. If this parameter is
too large, the gain will change excessively and the machine will
become unstable.

When setting tn01 via the up and down buttons o n the panel,
entered values are valid immediately, in order to ensure the

input of small change steps

Beltx
10

Screw
X 13

tn02

Inertia_ratio

Ratio of total inertia and motor inertia (unit: 0.1) for example 30
represent an inertia ratio of 3.

This value becomes defaulted by the EASY procedure and
measured by the inertia measuring function in the tungE menu
(tn03).

When setting tn02 by the panel up down buttons, the data will
be valid immediately, to ensure the input of small change
steps.

Belt:50
Screw:30

tn03

Tuning_metho
d

Writing 1 starts auto  -tuning inertia measurement. The
controller is enabled and the motor executes an oscillating
motion for less than 1s.

If tuning is successful, Tuning Method indicates a value of 1.
The measured inertia is used to determine the Inertia Ratio.
Stiffness is set to 4 to 12 depending on the inertia ratio. The
control loop parameters are set according to Stiffness and
Inertia Ratio.

If the inertia measurement fails, Tuning Method indicates the
fail -reason:

0: The controller could not be enabled by any reason.

-1: Inertia cannot be measured due to too little motion or too
little current.

-2: The measured inertia result is outside the valid range.

ratio >

25). This is a possible result, but the control loop will not be
tuned.

-4: The resulting Inertia Ratio value is larger than 500 (inertia
ratio > 50). This is an uncertain result.

Inthe cases 0, -1, -2, -4 Inertia Ratio i s setto 30, in the case
Inertia Ratio is set as measured, Stiffnessis setto7 -10

In any fail case the control loop parameters are set to Inertia

Inertia Ratio of case -3 become effective, the value of th02

Ratio of 30 and the set Stiffness values. To make the measured

-3: The resulting Inertia Ratio value is  greater than 250 (inertia

-3
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must be confirmed by SET

04 Safe_Dist Inertia measuring distance (unit: 0.01 rev), for example 22 -
represents 0.22 motor revolutions. The maximum is 0.4
revolutions
Zul wh p4b wr v dymotorparagneterss o dqg
Zul wh pnp5b wr vdyh frgwuro dqg
tn00 Saving the servo. -
parameters Zul wh pnp6b wr uherrw wkh vhuyrl

Zul wh pnp43b wr | glwldol}h wkh f

Table 4-5 Tuning result description X

Tuning display

Tuning result description x

1: The measurement result is correct and the inertia ratio is less than 25:1, the

e |
I measurement of the inertia ratio result is valid, and the PID automatically
adjusts according to the load inertia.
rl |D I -1: The speed amplitude is 1/4 of the  set value or the current amplitude is less

than 10DEC. The tuning result is invalid. It is recommended to increase the
load detection operating range or initialize the rigidity re -detection.
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TR -2: Indicates that the calculated inertia coefficient is too large or too small,
(I and the measurement result is not within the normal range. The integral

needs to be adjusted, the limit parameters need to be re -tuned, and the
result is invalid.
= -3: The inertia ratio exceeds 25:1. The inertia ratio result is valid but does not
1l
il automatically set the loop parameters.
-4: The measured inertia ratio is over 300 times the range. Inertia ratio result
N J
i is invalid.

Table 4-6 Stiffness and control loop settings

Stiff Kpp/[0.0 KVP/ Output filter Stiff Kpp/[0.0 KVP/ Output filter
ness 1Hz] [0.1HZ] [Hz] ness 1Hz] [0.1HZ] [Hz]

0 70 25 18 16 1945 700 464
1 98 35 24 17 2223 800 568
2 139 50 35 18 2500 900 568
3 195 70 49 19 2778 1000 733
4 264 95 66 20 3334 1200 733
5 334 120 83 21 3889 1400 1032
6 389 140 100 22 4723 1700 1032
7 473 170 118 23 5556 2000 1765
8 556 200 146 24 6389 2300 1765
9 639 230 164 25 7500 2700 1765
10 750 270 189 26 8612 3100 1765
11 889 320 222 27 9445 3400 b

12 1056 380 268 28 10278 3700 b

13 1250 450 340 29 11112 4000 b

14 1500 540 360 30 12500 4500 b

15 1667 600 392 31 13889 5000 b

-

When the setting for the stiffness or inertia ratio results in a Kvp

than 4000, it isn't useful to increase stiffness anymore

than 80000PPR resolution, the maximum rigidity level is 22.

Attention

5

5

to shut off controller power immediately.

measurement in order to avoid machine damage.

4.3.4 Reasons for the failure of tunning

1. Incorrect wiring of the CD3 servo system

2. DIN function Pre_E nable is configured but not active
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inertia measurement might cause the machine to oscillate,

Provide enough mechanical space for motor oscillation during inertia
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3. Too much friction or external force is applied to the axis to be tuned

4. Too big backlash in the mechanical path between the motor and the load
5. Inertia ratio is too large
6

The mechanical path contains too soft components (ve ry soft belts or couplings)

4.3.5 Tuning case

Rigid connection tuning case operating instructions

1 Enter EAO1 through the panel keys, and confirm that the motor

model is correct.

2 Enter EAQ6 to set the tuning command type to 1002 , which means that the axis o peration

mode is point -to -point positioning control, the motor adopts rigid transmission structure to

connect the load, the positive and negative limits use the current settings, and the OUT2 is

normally open.

3 Enter Tn04 to set the tunning distance | The default value is 0022, which means 0.22

revolutions of the motor. If the load displacement distance allows, you can set TNO4 to

0040, which means that the setting distance is extended to 0.4 revolutions of the motor.

4 Set TnO3to 1l 1 Turnon auto -tuning . After the tuning is completed the tuning result will be

Displayed on the panel

5 Perform the next adjustment according to different tuning results. For details of manual adjustment,

please refer to Chapter 7.3

a. Theresultis 1:indicates that the tuning is successful and the inertia ratio is valid. The
equipment can be run repeatedly by command, and the rigidity level Tn01 can be adjusted step
by step. When the response is slow during the operation, the rigidity level Tn01 can be
increased.

b. The resultis -1: Indicates that the inertia is too small and the tuning fails, and the inertia ratio
is invalid. You can increase the tuning distance Tn04 and then re -tune. Under this tuning result,
the rigidity level Tn01 can also be adjusted to check the r unning effect. If the adjusted rigidity
cannot meet the requirements, please use manual adjustment.

c. Theresultis -2: Indicates that the inertia coefficient is out of range, causing the tuning to fail
and the inertia ratio to be invalid. You can modify the speed loop integral limit parameters to
re-tune. Under this tuning result, the rigidity level Tn01 can be adjusted to check the running
effect. If the adjusted rigidity cannot meet the requirements, please use manual adjustment.

d. Theresultis -3: Indicate s that the inertia ratio exceeds 25 times, and the inertia ratio result is
valid. After the tuning is completed, run the device, and when the motor vibrates or
whistles, please use manual adjustment. The rigidity level TnO1 can be adjusted when the
running equipment has no vibration/howling.

e. Theresultis -4: Indicates that the inertia ratio exceeds 300 times, and the inertia ratio result
is invalid. After the tuning is completed, run the device, and when the motor
vibrates/whistles, please use manual adjus tment. The rigidity level Tn01 can be adjusted
when the running equipment has no vibration/howling.

6 After the adjustment is completed, enter EA0O to set 1 to store the adjustment result.
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Operation instructions for flexible connection setting cases

1 Enter EAO1 through the panel keys, and confirm that the motor model is correct.

2 Enter EAO6 to set the tuning command type to 1001, which means that the axis operation
mode is point -to -point positioning control, the motor adopts a flexible transmission structure to
connect the load, the positive and negative | imits use the current settings, and the OUT2 is normally
open.

3 Enter Tn04 to set the setting distance. The default value is 0022, which means 0.22 revolutions
of the motor. If the load displacement distance allows, you can set TNO4 to 0040, which means t hat
the setting distance is extended to 0.4 revolutions of the motor.

4 Set TnO3tol 1 Turnonauto -tuning. After the tuning is completed, the tuning result mark will be
displayed on the panel.

5 Perform the next adjustment according to different tuning results. For details of manual
adjustment, please refer to Chapter 7.3.

a. Theresultis 1:Indicates that the tuning is successful and the inertia ratio is valid. The

equipment can be run repeatedly by using the command, and the rigidity level TnO1 can be
adjusted step by step. When the response is slow during the operation, the rigidity level Tn01 can

be increased.

b. The resultis -1: Indicates that the inertia is too small and the tuning fails, and the inertia ratio is
invalid. You can increas e the tuning distance Tn04 and thenre  -tune. Under this tuning result, the
rigidity level Tn01 can also be adjusted to check the running effect. If the adjusted rigidity cannot

meet the requirements, please use manual adjustment

c. Theresultis -2: Indic ates that the inertia coefficient is out of range, causing the tuning to fail

and the inertia ratio to be invalid. You can modify the speed loop integral limit parameters to re -
tune. Under this tuning result, the rigidity level Tn01 can be adjusted to chec k the running effect. If
the adjusted rigidity cannot meet the requirements, please use manual adjustment.

d. Theresultis -3: Indicates that the inertia ratio exceeds 25 times, and the inertia ratio result is
valid. After the tuning is completed, runt  he device, and when the motor vibrates or whistles,
please use manual adjustment. The rigidity level TnO1 can be adjusted when the running

equipment has no vibration/howling

e. Theresultis -4: Indicates that the inertia ratio exceeds 300 times, and the inertia ratio result
is invalid. After the tuning is completed, run the device, and when the motor vibrates/whistles,

please use manual adjustment. The rigidity level TnO1 can be adjusted when the running

equipment has no vibration/howling

6. After the a djustment is completed, enter EAQO to set 1 to store the adjustment result.
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4.4Jog mode a Testrun 3

The Jog mode is intended to be used for a motor test run by the buttons of the LE D panel without the need
for any other command signal. No matter other Operation_Mode and velocity settings, in the Jog mode the
controller controls the motor rotating with the velocity set by Jog_RPM(d3.52) in instantaneous velocity

mode (Operation_Mode= -3, refered to chapter 6.1).

Steps of Jog operation:

Step 1: Check all wiring is right, ESAY flow has been completed.
Step 2: Enter panel address FO03 ->d3.52, set Jog_RPM.

Step 3: Enter panel menu F006, address d6.40 appears, press | several times until d6 .15 appears, press H

several times until d6.25 appears (this is a safety procedure to ensure the H and | buttons work properly
and do not stick in a pressed state).
Vwhs 7= Suhvv VHW dgg wkh OHG glvsod| vkrzv YMrjyl

Step 5: Press and hold H for positive direction or | for negative direction. The controller will become
enabled automatically and the motor shaft will rotate with velocity Jog RPM. Release H and | ,to stopthe
motor shaft.

If in Step 4 for mo re than 20 seconds none of H or | was pressed, the Jog operation will quit and a new Jog
operation needs to be started from Step 1 again.

9 Attention

In the JOG mode conf igured Limit Switch functions are not working, the limit

switches will be ignored.

Be aware of the human reaction time when controlling the motor in Jog
mode. Use slow velocity settings for the Jog mode, especially if the motor

travel is limited by mechani cal blocks.

If the digital input function Pre_Enable is configured, the Jog mode requires
this function active either by the correct DIN signal or by DIN simulation,

otherwise the Jog mode willcausea f r gwur oohu huur u pH{

4.5Error history o FOO7B

The motor controller stores the last 8 errors in the error history. Enter panel menu FO07, press SET, the

value of Error_State(2601.00) (see chapter 5.7, table 5 -: zl oo eh vkrzql/l 1 I w

an extended error, press SET to show the value of Error_State2(2602.00)
Suhvv H ru | wr jr wkurxjk doo huurlefttkright,wot 8 indicatd® g
|l wyv wkh hduol hvw huuru/ grw 7 1 ggl fdwhv | wyv wkh

be stored in the error history, please see chapter 5.5 for more details..
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Tae 4-6 FOO07 example

FOO7 LED display | Meaning

000.1 Wkh odwhvw huuru | v H{whgghg Huurul
' Error State 2(2602.00) value

02.00 The earliest error is following Error

0100 Wkhuh zdv Fkrs UhvIivwru huuru/ | wyv

error.
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Chapter5 KincoServo+, user guide

Thes chapter contains information about how to use the PC software Kincoservo+

-
<« Ki + pa— = ‘ [E]
Ks KincoServo o - B

File Communication Driver Motor Tools Help

D|w| [ | @ [r0]as] »i |«

Fgure 5-1 Main window of Kincoservo+

5.1 Getting started

5.1.1 Language

Language can be switched between English and  Chinese via menu item Tools ->Langu age.

5.1.2 Open and saving project files

Create a new project file via menu item File  ->New, or by clicking the D button.

Tu
Open an existing project via menu item File ~ ->Open, or by clicking the E’button and selecting a .kpijt
file

Save a project via menu item File ->Save, or by clicking the E button and saving as a .kpijt file

9 Information

Only the windows (object list, scope etc.) are sguaxdmeters in the controller gan be
saved in this way.
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5.1.3 Starting communication

Click menu item Communication ->Communication settings. The following window appears:

o

K& £
com |
cont m Refresh
Baud m
OPEN
COMID 127

Fgure 5-2 Communication setting
Selectthe ul j kw FRP sruw +1i |Iwyv qrw vkrzqg folfn wkh pUhiuh
dgg wkhg folfn wkh %RSHQbB exwrq
Once communication has been established with the controller, communication can be opened or closed by

clicking the button S'.n .

5.1.4 Node ID and baud rate

If more than one controller is being used in an application, you may need different node ID for
different controllers in order to distinguish amongst them.

Wkh frgwuroohuyv Qrgh LG fdq eh f-kChrpller&r opértd phqgx | wl
Table 5-1 note ID and baud rate

Panel Internal Type Name Value unit

address address

D5.01 100B.00 | Uint8 Node ID 1~127 DEC
Panel setting Baudrate

D5.02 2FE0.00 | Uint16 RS232baudrate | 540 19200 Baud
270 38400
90 115200

e 2 Attention

Node ID and baud rate setting are not activated until after saving and rebooting

5.1.5 Objects (adde delete € help)

Open any window with an object list, move the mouse pointer to the object item and right click. The

following selection window appears:

268000 |uintle |[Warning_Word
e0e000 [int8 Operation_Mode
604000 |uintle |Controlword Add
g07A00 [int32 Target_Position Delete
608100 |uint32 |Profile_Speed
608300 |uint32 |Profile_Acc

Help
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Click Add and double click the required object from the Object Dictionary . The
selected object is then added to the list.
Click Delete . The selected object is removed from the list.
Click Help to read a description of the selected object in the Object Dictionary
5.21Init save reboot
Click Controller ->Init Save Reboot. The following window ¥
K& =

Save Control

Parameters

Save Motor

Parameters

Init Control

Parameters

Reboot
Fgure 5-3 Init save reboot
Click the corresponding item to finish the necessary operation
Attention
9 After completing the init control parameters, the Save Control Parameters and
Reboot buttons must be clicked to load the default control parameters

5.3Firmware update
A new motor controller is always delivered with the latest firmware version. If the firmwa re needs

to be updated for any reason, load the new firmware via menu item

Controller ->Load Firmware

K& Load Firmware

]

MULL

Current FW CRC: e Software Version

MULL
Load File

Mote:if the communication break while downloading,please first power-on again,then press
[Download] button,and finaly connect.Otherwise will fail.

-

Figure 5-4 Load firmware

Click Load File to select the firmware file (.servo) and then click Download to start loading firmware

to the controller.
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K& Driver Property |- B3|
M [Index |Type Mame Value| Unit
0*|100000 |uint32 |Device_Type HEX
1*|100800 |String Device_MName 5tring
2*|100900 |String |Product_Version String
3*|100A00 |String | Software_Version String
4% | 2FFB00 |String  [Serial_Mum String
5 |100BO0 (uints Mode_ID DEC

Fgure 5-5 Software version

C 4 Attention

Do not switch off the power or disconnect the RS232 cable during firmware loading.
If the download process is interrupted, first reset controller power. Then select the
firmware file and click the Download button, and finall y start RS232 communication

5.4 Read/write controller configuration

This function can be used to read / write multiple parameters simultaneously for large production lots,

in order to avoid setting the controller parameters on e by one .

5.4.1 Read setting from controller

Click Tools ->R/W Controller Configuration  ->Read Settings from Controller or click the

«y

button. The following window appears X

K& Transfer Settings @
Write Settings to Driver T ‘Read Settings from Driver: ]

Open List No path

Read from N [Index | Driver Value [Resut  [hame ]
Driver | | | | |

Save to File

L 1

Fgure 5-6 Transfer setting

0  Click Open List to select a parameter list file (.cdo). The parameter appears in the window.
Click Read Settings from Controller to getthe Drive Value and Result, and then click Save
to File to save the setting as a .cdi file
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9 Attention

., The .cdofile defines whichobj hf wv zl oo eh uhdg rxw/ exw
existinthe f r qwur oohu/ wkh uhvxow zIl oo eh pldo

5.4.2 Write setting to controller

Click Tools ->R/W Controller Configuration  ->Write Settings to Controller or click the button.

o -+ . .
The following window appear ﬂ button, the following window appears
KE Transfer Settings @
‘Write Settings to Driver T Read Setfings from Driver ]
Open File Rl
N |Index Source Value Check Value Result Narme
Write to Driver

Save in EEPROM

Reboot

L 1

Hgure 5-7 Transfer settings
Click Open File to select a parameter settings file (.cdi). The parameter settings appear in the window.

The .cdi file contains information including object address, object value and readout result. If readout

result | v. ol dovhb/ pbpLgydolgb zl oo dsshdu | pphgl dwho] I q
Folfn Zulwh wr Frgwuroohu wr jhw wkh Fkhfn Ydoxh dqg:
not been writtensucce vvi xoo|/ suredeo| ehfdxvh wkh remhfw gr h\

EEPROM and Reboot to activate all parameters.

— Attention
Before writing the settings to the drive, unenable the drive, if the drive is enabled,
some objects cannot be s uccessfully written.
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5.5Digital 10 function

Click menu item Controller ->Digital IO Functions or click the button |:[_U | The following window

appears. Function and polarity are shown . Shown as default function and polarity

K& Digital 10 Functions =] = ==
—Digital Input
Mum  Function il Simulate  Real Polarity Internal
DINL | P D ™ @
DINZ | >3] X| D & L]
DIN3 | > x| EH e L
DIN4 | > X| D . @
DINS | >>| X| D » -
DING | | %] D ® -
DIN7 | 2' il D ® @
DING | 2' il D L L
~Digital Output
Mum  Function il Simulate  Real  Polarity
ou1 | > x| & e
our2 | > % E e
ours | »x H e
ours | > %X E e
outs | 2x @ e
ouTs | ﬁl il D [}
our? | 2| X H e
ours | >lx[E e

Fgure 5-8 Digital 10
5.5.1 Digital

Input
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K& Digital 10 Functions | B [
Digital Input
Mum  Function ¥ | Simulate Real Polarity Internal

DIN1 |Enable ﬂ E IEI ] IEI i

Figure 5-9 Digital input
Function X Click Z=to select Din function setting click ﬂ to
delete the DIN function
Realx Shows the real digital input hardware status.

1®phdqv opdfwlyhb/ orjlf vwdwxv ri wkh gljlwdo | gsxw
O®phdqgv olqgdfwlyhb/ orjlf vwdwxv ri wkh gljlwdo | qgs
0.

Simulate: Simulates the digital input ac  tive hardware
signal.

1E|phdqv wkh gljlwdo | gsxw | v vlIpxodwhg dv podfwlyhb/
logic status 1.

0 Emeans no impact on the digital input logic status.
Polarity: Inverts the logic status of the digital input.

1E|phdqv Lgwhuqdo |I'v vhw wr 4 e| podfwlyhb vIjgdol
OEphdqv Lgwhuqdo I'v vhw wr 4 e| opolqgdfwlyhb

Internal: This is the result of Simulate, Real and Polarity via
the logic formula: Internal=(Real OR Simulate) XOR (NOT
Polarity)

1 ® hdqv pnpdfwlyhb/ orjlf vwdwxv ri wkh vhohfwhg ixqf
is 1.

O ®meanso!l qdfwlyhb/ orjlf vwdwxv ri wkh vhohfwhg
functioni sO.

Table 5-2 Digital input functions

DIN function Description

Controller enabling
Enable 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
Operationg 1:Operation_mode = EL.Din_Model (2020.0E) Defult value= -4
mode 0:Operation_mode = EL.Din_Mode 0 (2020.0D)1 Defult value = -3
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1: Velocity control loop  integrating gain off
Kvi off 0: Velocity control loop integrating gain has been set.
Refer to chapter 7 for more information about Kvi
P limit+ Positive/Negative position limit switch input for p normally closed b limit switches
P limit - 0: position limit is active, the  related direction is blocked
Home signal Home switch signal for homing

Invert Direction

Inverts command direction in the velocity and torque mode

Din Vel Index0
Din Vel Index 1 | Din_Speed Index in the DIN speed mode
Din Vel Index2
Quick stop Sets the control word to start quick stop. After quick stop, the control word needs

to be set to 0x06 before OxOF for enabling (if the enable function is configured in

Din, just re -enable it)

Start homing

Starts homing. Only makes sense if the controller is enabled. The controller returns to
the previous operation mode after homing.

Activate
Command

Actives the position command. Controls bit 4 of the Controlword, e.g.
Controlword=0x2F>0x3F

M ultifunction O

M ultifunction

Gear ratio switch, refer to  chapter 5.5.3 for more details

M ultifunction 2

Gain switch 0

PI control gain switch, refer to chapter 5.5.4 for more details

Gain switch 1

M otor Error

If an external error occurs (such as the temperature of the motor itself is too high),
the error signal can be transmitted to the drive through the input port

Fast capture 1

Fast capture 2

Fast capture, refer to chapter 5.5.5 for more details

Pre enable

For safety reasons, pre enable can serve as a signal for  indicating whether or not the
entire system is ready |
1x Drive can be enabled  Ox Drive can not be enabled

Postable Cond
0

Position flow condition for position flow mode

Postable cond
1

Start Postable

Position flow condition for position flow mode

Postable Idx 0

Postable Idx 1

Position flow starting index of position flow mode

Postable Idx 2

Abort PosTable

Abort position flow of position flow refer to Chapter 6.4.1

Cleaning pulse

Clear the number of pulses the drive has received but not completed

Pause

1x Pause motor 1 code: bit8 =1

0x Motor continues to execute unfinished instructions

66




Kinco FD5 | @ a Y 1 KincoServo:: B a \

9 Attention

DIN control word selection (2020.0F) is set to Ox2F by default. For the definition
of control word, please refer to Chapter 6.1

5.5.2 Digital outputs
Digital Output
Mum  Function ﬂ Simulate  Real Polarity

ouT1 |Rea|:|y ﬂ ﬂ IE' [} IEI

Fgure 5-10Digital
output

Function X Click Z~to select Din function setting  click ﬂ to
delete the DIN function

Realx Shows the real digital input hardware status.
1 ®phdqv pbpdfwlyhb/ orjlf vwdwxv ri wkh gljlwdo | gsxw

O®phdgv olgdfwlyhb/ orjlf vwdwxv ri wkh gljlwdo | gs
0.

Simulate: Simulates the digital input active hardware

signal.

1E|phdqv wkh gljlwdo I gsxw |Iv vIpxodwhg dv podfwlyhb/
logic status 1.

0 Eme ans no impact on the digital input logic status.
Polarity: Inverts the logic status of the digital input.

1E|phdqv Lgwhuqdo |I'v vhw wr 4 e| odfwlyhb vIjgdol
OEphdqv Lgwhuqdo |I'v vhw wr 4 e| olqgdfwlyhb

Internal: This is the result of Simulate, Real and Pola rity via
the logic formula: Internal=(Real OR Simulate) XOR (NOT
Polarity)

1':3'phdqv pdfwlyhb/ orjlf vwdwxv ri wkh vhohfwhg ixqf
is 1.

O®phdgv olgdfwlyhb/ orjlf vwdwxv ri wkh vhohfwhg
functioni sO.

Table 5-3 Digital output function

OUT function Description

Ready Controller is ready to be enabled
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Error

Controller error

Pos reached

Under position mode, position difference between Pos_Actual and
Pos_Target<Target_Pos_Window(6067.00),duration>=Position_Window_time(60
68.00)

Zero speed

|Speed_1ms(60F9.1A)|<=Zero_Speed_Window(2010.18) and
duration >=Zero_Speed_Time(60F9.14)

Motor Brake

Signal for controlling the motor brake. By this signal an external relay can be

controlled, by which  the motor brake is controlled. (see chapter 3.2.4)

Speed reached

|Speed_Error(60F9.1C)|<Target_Speed_Window(60F9.0A)

Enc Index Encoder position is inside a range around the index position. This range is
defined by Index_Window(2030.00).
Speed limit In torque mode actual speed reached Max_Speed(607F.00)

Drive enabled

Controller enabled

Position limit

Position limit function is active

Home Found

Home found

Torgue reaches

When the actual torque (60F5.08) reaches the reference (60F5.06) and the

duration exceeds the filter time (60F5.07), the output torque reaches the limit,

it and the torque reaches the reference (60F5.06) is set to 0, indicating that the
torque limit detection is not enabled

PosTable Position flow mode running

Active

Multifunction

signal 0

Multifunction

signal 1

Multifunction

signal 2

Refers Chapter 6.4.1

5.5.5 Fast capture

The Fast Capture function is used to capture the

occurs. Response time is maximum 2ms.

Table 5-6 Fast capture

Internal address

Type Name Unit

2010.20

uint8 Rising_Captured 1 Dec
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2010.21 Uint8 Falling_Captured 1 Dec
2010.22 Uint8 Rising_Captured 2 Dec
2010.23 Uint8 Falling_Captured 2 Dec
2010.24 Int32 Raising_Capture_Position 1 Dec
2010.25 Int32 Falling_Capture_Position 1 Dec
2010.26 Int32 Raising_Capture_Position 2 Dec
2010.27 Int32 Falling_Capture_Position 2 Dec

When DIN function Fast_Capturel is configured to DIN and a rising DIN edge occurs, Rising_Capturedl is
changed to 1. At the same moment Pos_Actual is stored to Rising_Capture_Positionl. If a falling DIN edge
occurs, Falling_ Capturedl is to 1. At the same moment Pos_Actual is stored to Falling_Capture_Positionl.
Once Rising_Capturedl or Falling_Capturedl is changed to 1, the user needs to reset them to 0 for the next
capturing operation, because any further edges after the first one will not be captured.

See Fast_Capturel concerning DIN function Fast_Capture 2.
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5.6 Scope

Wkh vfrsh ixgfwlrq Iv iru vdpsolqj wkh vhohfwhg remhfwyv
(defined by Sample Time) and a flexible total samp  le number (defined by Samples) During

operation, if performance does not meet the requirement or any other unexpected behaviour

rffxuv/ | wyv kljko|] dgylvdeoh wr xvh wkh vfrsh ixqfwlrgqg

Click Controller -->Scope or click to open the scope  window ~ can open the scope

window
K& Scope =)
Zoom Depth:0
Scope Mode:Mormal
Sample Tme  62.5us CH Object Value Unit Hide [~ Small Scale Y Offset Auto - Cursars

Samples i [l [1_q_comp hd ﬂ |AD ﬂ'_ [1.0E00 Q!HD ﬂ!'p @ Eete

Trig Source  Trig Offset v B |speed_qEr_Back > ﬂ [rpm x| Juoe0o  Alwlfo AlY|~ C_ODV Nl = )
W =] > FBesacta -z finc =] [roeoa al¥lo Avr I L I i | it
Trig Level [ |Pos_Actual =l ﬂ finc x| JroEoa Af¥jo AV 5 V2 av Unit
- Start ‘ Reread | Export| Import ||7 Single | | |
Comparizon ’W [~ UsingMask |[o

Fgure 5-13 Scope window
Trig offset:  Number of samples before the trigger event occurs.
Object: Maximum 64 -bit length data can be taken in one sample, e.g.: 2 Int32 objects bit or 4 Int16 objects

Samples x The number of samples before the trigger source is triggered.
Trig source and Trig level o The trigger condition is set in Figure 5  -13 to start collecting data when
the effective target current g rises to 100DEC. DEC is the internal unit and can be switched to t he

current unit.

Trigger edge © cIicking could change it to rising edge trigger falling edge trigger or rising and

falling edge trigger .
Single x v Sinde  means sample for one trigger eventonly 2nd means sample continuously
Zoomin/ Zoom outthe oscillogram ¥ Hold down the right mouse button and drag the
mouse down to the right to zoom in, and to the upper left to zoom out.

Cursors X Up to 4 scope cursors can be selected by clicking button. The scope

cursors appear in the oscillogram. Select a chan  nel in the Sel CH list box. Move the mouse
pointer to the scope cursor. Press left mouse button and drag the scope cursor to move it. A
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sample value and the differences of X1, X2 and Y1, Y2 appear in the

M oving Cursors X Hold down the left mouse button, drag the cursor to move, the sampled data, the

difference between X1X2 and Y1Y2 will be displayed in the following area X
—Cursors

MM i!t' Sel CH
Wlﬁ C;zpﬂ Pl

-
dx Lnit

| | |

i Y2 dy LInit
| | |

Copy x Copy the sampled data to the clipboard, you can open excel and paste the data directly.

Move ¥ The button turns to yell ow means the moving works. You can drag the wave by holding

down the left mouse button in the oscilloscope
Export : Exports the sampled data as a .scope file.

Import : Imports a .scope file and shows the oscillogram in the scope window.
Reread x Rereads the last scope data out of the controller and shows the oscillogram in the scope

window
Auto x If the checkbox Auto is checked, the oscillogram is auto -scaled.
If Auto is not checked, the oscillogram is scaled by scale and offset value in following

=T —

Scale and offset value can be increased by pressing the  ©button, and can be reduced by pressing the K
button. If Small scale checkbox is checked, scale value changing step is changed to 10% as before.

Oscilloscope mode x On the upper left side oftheoscil or j udp wkh Vfrsh Prgh bobqr
ol psruwb I v vkrzgqg

-Normal x all buttons are active

-Import x -Import: If the oscillogram is an import from a .scope file, the scope mode will be

opLpsruwhb/ | q wklv prgh wkh Vwduw/ dtbpédgwkxwwgly Zdgoelkh
e|] folfnlqj okhuhb rq wkh kIl gwl

Table 5-7 Oscilloscope group parameters

Internal address Type Name Description Unit

oscilloscope object 2address

(Format x  xxxxyyzz,xxxx:index;
2300.01~2300.06 | Uint32 | oscilloscope object yy:subindex:zz:datangth) Hex
1-6 Used to acquire 16 -bit data;

oscilloscope object 1~6 data bits

total length up to 64 bits

0... The oscilloscope is in an idle state,
and the data captured by the
oscilloscope can be read at this time
2300.07 Uint8 | oscilloscope 1... The oscilloscope is in the state of Dec
control acquiring a certain length of data
before the trigger event

271. The oscilloscope is always

collecting data



Kinco FD5 | @ T A Y n KincoServo:: B g
bit 2x 1g use maske 23000E2@ 1
AND gate
Note: You can no longer use the up
and down arrows on the oscilloscope
page to set the trigger edge to
prevent conflicts.
2300.12 Uint32 | Trigger source Oscilloscope Trigger Object Dec
2300.13 Int32 Trigger level Oscilloscope Trigger level Dec
5.7 Error display and error history
Errorx Col fGrmwur e>mtEwdr u g livos didk | ,,. button € which turns red ® if an

error occurs ¢ | The Error Display window appears. It shows the last errors.

Error history x Co|l fGrmwur e>oiwbr u
display the last 8 error
working mode, and power tube status. The most recent historical failure is displayed on the first

line.

K& Error Display
Error_State 1
Mask  State 0000
W 0001 @ Extended Error
@  Encoder ABZ or not connected

Encoder UVW or Encoder

I 0004 @ internal

v 0008 @ Encoder counting or Encoder
CRC

7 @ Driver Temperature

7 @ Overvoltage

¥ 0040 @ Undervoltage

3 @ Overcurrent

v 0100 @ Chop Resistor

¥ 0200 @ Following Error

7 @ Low Logic Voltage

[v 0800 @ Motor or Driver It

W 1000 i Overfrequency

v 2000 @ Motor Temperature
Motor Commutation or Encoder

b 4000 @ information

[v 8000 i@ EEPROM data

[o] ® [l
Error_State 2
Mask State 0000
Jv 0001 Current sensor
[ o002 Watch dog

v 0004 Wrong interrupt

[v noos MCUID

[ 0010 Motor configuration

v 0020 Logic output

v 0040 5TO1

Jv 0100 External enable

[v 0200 Paositive limit
v 0400 Megative limit
[v 0800 SPIinternal

v 1000 CAN abort connection

v 2000 Closed loop direction

v 4000 Master ABZ

o]
o]
o]
o]
o]
o]
o]
¥ 0080 @ sTO2
o]
o]
o]
o]
o]
o]
o]
[¥ 8000 i@

Master counting

Figure 5-14 Error display windo w

k [t v The arrpristory window will pop up and

K& Error History

==

=

Code

DCWV _|RPM _ |Ap °C

OperationMode PWM States fTime Min

=0 i L=l [ I L

o|lo|lolo|lo|lo|o|o

Fgure 5-15 error history display window
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table 5-8 Error_state € 2601.0@ information

bit Error name Error code | Description

0 Extended Error Refer to object b Error_State 2b (2602.00)
Encoder not o

1 0x7331 No communication encoder connected
conne cted

2 Encoder internal | 0x7320 Internal encoder error

3 Encoder CRC 0x7330 Communication with encoder disturbed

4 Contr oller 0x4210 Heatsink temperature too high
Temperature

21
S Overvolta ge 0x3210 DC bus overvoltage
22
6 Unde rvoltage 0x3220 DC bus undervoltage
7 Overcurr ent 0x2320 Power stage or motor short circuit
i 711 .

8 Chop Resistor Ox 0 Overload, brake chopper resistor

o Following  Error Ox8611 Max. following error exceeded

10 Low Logic 0x5112 Logic supply voltage too low
Voltage

11 Motor or 0x2350 Motor or power stage It error
controller It

12 Overfre quency 0x8A80 Pulse input frequency too high

13 Motor 0x4310 Motor temperature sensor alarm
Temperature

14 Encoder 0x7331 No encoder connected or no encoder communication
information reply

15 EEPROM data 0x6310 EEPROM checksum fault

Table 5-9 Error_state 2¢ 2602.0@ information

bit Error name Error code | Description

0 Current sensor 0x5210 Current sensor signal offset or ripple too large

1 Watc hdog 0x6010 Software watchdog exception

2 Wrong interrupt | ox6011 Invalid interrupt exception

3 MCU ID 0x7400 Wrong MCU type detected

4 Motor 0x6320 No motor data in EEPROM/ motor never configured
configuration
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5 Reserved
6 Reserved
7 Reserved
DIN "pre_enable" function is configured, but the DIN
8 0x5443 . . . .
External enable is inactive when the controller is enabled / going to
be enabled
9 OX5442 Positive position limit (after homing) (position limit
X
Positive limit only causes error when Limit_Function (2010.19) is set
to 0.
10 OX5441 Negative position limit (after homing) position limit
X
Negative limit only causes error when Limit_Function(2010.19) is set
to O.
11 | sPlinternal 0x6012 Internal firmware error in SPIhandling
12 | Reserved
13 OXBABL Different direction between motor and position
X
Closed loop encoder in closed loop operation by a second
direction encoder.
14 Reserved
15 Master counting | 0x7306 Master encoder counting error
Informatiom<'

There’s a mask checkbox beside every error item, all are defaulted to be checked, V¥ means<’

it can be unchecked, I means it can’t be unchecked. An unchecked | item mean the<'

related error will be ignored. The error mask can be set in Error Mask(2605.01) and
Error Mask(2605.04) also (see table 5-9)<'

Table 5-10 Error extension € 2605.07 information

Bit Error name Error code | Description

0 Origin record 0x5210 Current sensor signal drift or ripple is too large
error

1 Internal braking 0x7111 The actual power of the internal braking resistor is too
resistor high
overtemperature

2 Internal braking 0x7112 Internal braking unit damaged, braking circuit short
resistor short circuit
circuit

3 Motor phase loss | 0x6321 A phase in the motor power line UVW is not connected
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4 ADC sampling 0x2321 Current sampling ADC reaches limit, current runaway
saturation
12 service timeout Ox81FF Communication Bus Error Extension
Table 5-11Error mask
Interna Type Name Meaning (Bit meaning please see table5 -7 and Defaul
' table 5-8) ¢
addre
Ss
2605.0 | Uint16 o OXFFFF
Error_Mask Mask of Error_State(2601.00). Bit = 0 means related
1 error will be ignored.
2605.0 | Uintl6 Store _Mask_ | Error mask for Error_History of Error_State(2601.00) OxFBFF
2 ON when controller is enabled. Bit = 0 means related
error wony t be stored in the Error_History
2605.0 | Uintl6 Store_Mask_ | Error mask for Error_History of Error_State(2601.00) 0x000
3 OFF when controller is not enebled. Bit = 0 means 0
related error wony t be stored in the Error_History
2605.0 | Uint16 T OXFFFF
Error_Mask2 Mask of Error_State2(2602.00). bit = 0 means
4 related error will be ignored
2605.0 | Uintl6 Store_Mask_ | Error mask for Error_History of Error_State2(2602.00) OxF1FF
5 ON2 when controller is enebled. Bit = 0 means related
error wony t be stored in the Error_History
2605.06 [Uintlé | Store_Mask_| Error mask for Error_History of Error_State2(2602.00) (0x003F
OFF2 when controller is not enebled. Bit = 0 means

related error wony t be stored in the Error_History
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Chapter 6 Operation modes and control modes

Controller parameters can be set via the  control panel or the RS232 port with host computer
software. Lqg wkh iroorzlgj I qgqwurgxfwlrq/ erwk wkh sdgho dggt
address will be shown in the object tables.

6.1 General steps for starting a control mode

Stepl: wiring

Make sure that the necessary wiring for the application is done correctly (refer to chapter 3) U

Step 2: 10 function configuration

See chapter 5.5 concerning meanings of the 10 function and polarity

Table 6-1 Digital input function

Paneladdress Internaladdress Type Name Value (hex): description

0001:Enable
0002:ResetErrors
d301 201003 Uint16 Dinl_Functon 0004: OperationMode sel

0008:Kvi Off
0010:P limit+
d3.02 201004 Uintl6 Din2_Funcion 0020: P limit-

0040:Homing Signal
0080:Invert Direction
d303 201005 Uint16 Din3_Functon 0100:Din Vel Index0

0200:Din Vel Index1
1000:Quick Stop
d3.04 201006 Uint16 Din4_Functon 2000: StartHoming

4000: Activate Command
8001:Din Vel Index2
d3.05 201007 Uint16 Din5_Functon 8004:Multifunction0

8008:Multifunctionl
8010:Multifunction2
d3.06 201008 Uint16 Din6_Funcion 8020:Gain Switch0

8040:GainSwitch1

8100:Motor Error
d3.07 201009 uintl6 Din7_Funcion

8200:PreEnable
8400:Fast_Capturel
8800:Fast_Capture2
9001:PosTableCond0
9002:PosTableCond1l
9004: StartPosTable
9008:PosTablddx0
9010:PosTablddx1
9020:PosTablddx2
9040: Abort PosTable
A001:Clear pulse

76 A002:pause
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Table 6-2 Digital function output

Paneladdress Internaladdress Type Name Value (hex): description
0001:Ready
d3.11 20100F uint16 Doutl_Function 0002: Error
) 0004:PosReached
d3.12 201010 uint16 Dout2_Function
0008:ZeroSpeed
d3is 201011 Uint16 Dout3_Function 0010:Motor Brake
. 0020:SpeedReached
d3.14 201012 uint16 Dout4_Function 0040 EncIndex
d3.15 201013 Uintl6 Dout5_Function 0200:SpeedLimit
0400:Drive Enable
0800:PositionLimit
0400:HomeFound
8002:EncWarning
9001:PosTableActive
table 6-3 Polarity setting
Paneladdress Internaladdress Type Name Description
D3.08 2FF0.0D 10 Simplified 10 Set IO polarity
Polarity
D3.09 2EF0.09 10 IO simulation Used to simulate the input

signal and force the output
of a valid signal

1
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Table 6-4 Digital input and output signal polarity and simulation setting method

O ® @

. input/ output Channel 0x input and output ports are
Polarity keep
_ port inout y 1.7 normally closed
setting input X 1- 1x input and output ports are
D3.08 0x output output  1-5 normally closed
1X input Otherthan 0 or 1 check the current
situation
) ) Input/ output Channel Ox no simulate signals, it will not
Simulation keep o
_ port input x 1-7 force output of valid signal
setting input x 1= 1x simulate signals, it will force
D3.09 0x output output x 1-5 output of valid signal
1X Input Otherthan O or  1: check the current
situation

example: setting d3.08 to "110.0" means that the DIN1 input port is a normally closed point,

and setting d3.08t0 "110.1" means that the DIN1 input port is a normally open point. Setting

d3.09 to "110.0" means not to  simulate the DIN1 input signal, and setting d3.09 to "110.1"

means to simulate the DIN1 input signal.

Switch_On_Auto (expert only

If the Enable function is not configured to DIN, the controller can be auto -enabled at power -on or
reboot, with the followin g settin gx

table 6-5 Switch_on_Auto

Paneladdress Internaladdress Type Name Value

D3.10 2000.00 unit8 | Switch_on_Auto 1

- Attention

This method is not recommended. Please consider all risks and related safety
measures before using

Step 3: Set necessary parameters

The user can access a basic operating parameters list by clicking Controller ->Basic Operation. For
more parameters, please add according to the introduction in chapter 5.1.5. The following pages in

this chapter introduce the operating parameters. Refer to chapter 7 concerning performance
adjustment.
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Table 6-6 basic parameters
Panel Internal
address address Type| Name Description
-3 : Immediate speed mode
D0.00 6060.00 |8 | Operation_mod | 3: Speed mode with acceleration and deceleration
€ 1: position mode
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-4: Pulse mode
4: Torque Mode
O0XOF/Ox2F Used when operation_mode is -3, 3, -4,4
and position flow mode
0x2F>0x3F Activate the absolute position
command, the absolute positioning command
D0.01 602000 | 10 | controlword will not be executed immediét-ely fflc-cording to
the change of the target position, it is used when
the operation_mode is 1
0x4R>0x5F: Activate the relative position command,
used when the operation _mode is 1
0x103F:Immediately execute the absolute positioning
command according to the target position change,
used when the operation_mode is1
OXOF>0x1F:Used when starting to find the origin in 6
mode
0x06->0x86 Used when resetting drive faults
0x06: Loosen the shaft, turn off the drive enable
607A.00 | 20 | Targetlocation | target absolute/relative position
6081.00 | 20 | trapezoidal Contour velocity in position mode
velocity
6083.00 20 Prdile_Acc
Profile accelerationprofile decelerationfor Operation_Mode
6084.00 | 20 | Profile_Dec and3
60FF.00 | 20 | Target speed Target speed in 3 operation_mode adidperation_mode
6071.00 | 10 | Target Target torque as a percentage of rated torque
torque %
6073.00 | 10 | Target current | Drive output current limit
limit
D3.16 20200D |8 Din_Mode0 If OperationMode Selfunctionis configuredto DIN,
Operation_Mode(6060.00)=Din_Mod&thenDin_Internal=0;
D3.17 2020.08 8 Din_Model Operation_Mode=Din_ModeWhenDin_Internal=1
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Since the absolute value encoder data is saved by the
battery, when the device runs for the first time, it is
necessary to clear the multi -turn data at the origin
position. After clearing the encoder status and multi -
turn data, restart/reset the drive.

o Communication encoder command write:
DO0.07 2690.00 Communicatio 1: clear encoder status

n encoder
data reset

2: read fault word

3: Clear encoder status and multi  -turn data
8; reset the status flag

9: Clear multi -lap data

10: Equivalentto 8 + 9

12: Clear lap data (requires factory password)
Read:

bit 0: 1 = Command can be entered

bit 1: 1 = Last command execution completed
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9 Attention

When the value directly written in the Operation_mode through the basic operation
interface cannot be saved after power off and restart, the Operation_mode can be
saved by configuring the Operation_mode control function on the input port of the

drive, but it should be noted that the Operation_mode is selected O first. Set it w ith the
value of operation mode selection 1, and then store the control parameters.

Step 4: Save and reboot

See Chapter 5

Step 5: Start operation

Start operation via DIN or PC software
- Attention
The DIN function has highest priority ~ (the object value can not be modified manually
dg| pruh | l wyv frqiljxuhg | g GLQJ hilj1
Controlword(6040.00) cannot be modified manually via PC software

6.2Velocity mode (-3, 3)
Thereare2 kinds of velocity mode:-3 and3. The velocity commandcanbe specifiedvia Target_Speedr analog
input (analogspeedmode),or via digital input (DIN speedmodsé.

Table 6-7Desf ul swl r g ri yhor fl wj prghyv sdudphwhuv

Panel Internal
address SHTREG Typ| Name Description Value
e
-3: Thevelocity commandis specifieddirectly
by Target_SpeedOnly thevelocity control
i loop is active.
D0.00 | 6060.00 | g | Operation Md) 0P _ . y -30r3
e 3: The velocity command is specified by
Target_Speedwith profile acceleration and
profile deceleration. Velocity- and position
controlloopsareactive.
60FF.00 20 Target_Sped | Targetvelocity Userdefined
6040.00 10 Controlword Seetable6-5 OXOF, 0x06
run polarity reversal
Speed porarty o g
D2.16 607E.00 |8 position 0: Counterclockwise is the positive 01
L direction (default value)
direction
control 1: Clockwise is the positive direction

- Attention

The speed position direction control cannot be modified in the enabled state.
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6.2.2 DIN _Speed mode
The Din_Speed object window in PC software can be accessed from menu item Controller ->Control
Modes ->DIN Speed Mode
Table 6-9 DIN Speed mode
Panel Internal "
address Type Name Description Value
addess
D3.18 | 2020.05 | 20 Din_Speed[0]
D3.19 | 2020.06 | 20 Din_Speed[1] . o
Thevelocity commands specifiedvia
D3.20 2020.07 | 20 Din_Speed[2] Din_Speed[x].
x istheBCD codeof Bit 0: Din
D3.21 2020.08 | 20 Din_Speed[3] Vel Index0 Bit 1: Din Vel
Index1 Bit 2: Din Vel Index2
Din_Speed[4 User
D3.44 2020.14 | 20 ~Speedd] A bit which is not configuredmeans0. )
, define
D3.45 | 2020.15 | 20 Din_Speed[3] q
D3.46 | 2020.16 | 20 Din_Speed[6]
D3.47 |2020.17 | 20 Din_Speed[7]
6083.00 | 20 trapezoidal When the operation_mode is 3 mode, the
acceleration trapezoidal acceleration and trapezoidal
T idal deceleration must be set, otherwise the response
6084.00 | 20 déizleezgtign speed segment will not be executed.
Table 6-10 DIN Speed setting
DIN speed DIN speed DIN speed Speed Value
index O index 1 index 2
0 0 0 Din_Speed[0]
1 0 0 Din_Speed[1]
0 1 0 Din_Speed|[2]
Din_Speed[3]
! ! 0 User define
0 0 1 Din_Speed[4]
1 0 1 Din_Speed[5]
0 1 1 Din_Speed[6]
1 1 1 Din_Speed[7]

0 means the signal is off, 1 means the signal is on.
The following points need to be noted when activating DIN speed mode X

1. DIN speed mode is only available in 3 or -3 operation_mode, invalid in other working modes.
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2. Analog -speed control (250207) is 0, close the analog  -speed channel
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3. At least one of DIN speed index 0, DIN speed index 1 and DIN speed index 2 is defined in

the digital input DIN as the switching signal of the speed segment.

6.3 Torque mode(4)

In the torque mode, the CD3 motor controller causes the motor to rotate with a specifi

Table 6-11 Torque mode

ed torque value.

Panel Internal
Type Name Description Value
adress addess
6060.00 8 Operation_Male Set operation_mode to Torque 4
mode
6071.00 10 Targettorque, User
Target_Torque% defined
percentagef ratedtorque
6040.00 |10 | Controlword Enable drive OxOF
0x06
607F.00 20 MAX speed limit Motor running maximum speed User
limit defined
The limit value, the actual
60F5.06 10 Torque reaches torque exceeds the reference User
benchmark data and the duration exceeds defined
the filter time, the output
torque of the Dout port
reaches the setting, the unit is
Ap
When the actual torque User
60F5.07 10 Torque Reach reaches the reference value defined
Filter Time and the duration exceeds the
filter time, Dout output torque
reaches the setting, the unit is
ms, the maximum is 32767
60F5.08 10 Reach actual Monitors the actual torque, the /
torque unit in Ap
e 2 Attention

The torque reach setting function of Dout can be used invanking mode.
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6.4Position mode (1)

In the position mode, the CD3 motor controller causes the motor to rotate to an absolute or
relative position. The position / velocity command is specified via Target_Position / Profile_Speed
or via position flow

Table 6-13 Position mode

Panel Internal
addess Type | Name Description Value
addess
D0.00 6060.00 8 Operation_Ma Set_the working mode tabsolute/relative 1
e position mode
607A.00 20 Target_Posibn| Targetabsolute relativeposition Userdefined
6081.00 20 Profile_Sped | Profile speedfor positioning Userdefined
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6083.00 20 Profile_ Profile acceleration for positioning Userdefined
acceleration
6084.00 20 Profile_ Profile deceleration for positioning Userdefined
deceleration
0x2F>0x3F Activate the absolute
position command. The absolute
positioning command will not be Ox2F->0x3F
executed immediately according to Ox4F>0x5F
6040.00 10 Controlword y - g OXOE
the change of the target position. It 0x06
is used when the ope ration mode is 0x103F

1.

0x4F>0x5F Activate relative position
command | used when the ope ration
mode is 1.

0x103F:Immediately execute absolute
positioning instructions according to
target position changes | used when
the ope ration mode is 1.

OxOF Location table mode

6.4.1 DIN introduction to Location Position

First, when using the DIN position mode, at least one of the DIN position index 0, DIN position
index 1, and DIN position index 2 must be defined in the 1/0O configuration as a switch signal
for the position segment.

DIN po sition section can be opened through the drive -> control mode >DIN position mode in

the upper computer software menu bar.

Table 6-14 DIN position mode instruction

Digital .
ome
Lube Bits Name De<ription Seting
ey addess
addess
2020.01 | 20 Di 0 , o 3
in_pos[0] Thespeednstructionof thedrive is specifiedby
2020.02 | 20 Din_pos[1] DIN speedx], wherex isaBCD code
consistingof thefollowing signals
2020.03 | 20 Din_pos[2]
B 0:Din_pos[0];
2020.04 | 20 Din_pos|[3] 5 1:Din_pos[L]:
2020.10 | 20 Din_posl[4] B 2:Din_pos[2]; 5
- ser
2020.11 | 20 Din_pos[5] The casewherethedigits areall 0 cannot define
2020.12 | 20 Din_pos[6] occut
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2020.13 | 20 Din_pos[7]
D3.40 | 2FF1.01 | 8 Din_position sel | Selectthe positionsegment. to be set(L range
ectL is 0-7, correspondingo theinternalposition
segmen®-7 in turn)
D3.41 | 2FF1.02 | 10 Din_position M | Nymberof pulsessetin positionsegmentL)
D3.42 | 2FF1.03 | 10 Din_position n ~M10000+N
For example
The configuration interface of 1/O is shown in the following figure X
'K,E Digital 10 Functions =] & |ﬁ|-‘
Digital Input
Mum  Function ﬂ Simulate Real Polarity Internal
DINL |Enable ﬂ ﬂ IEI i Iﬂ ]
DINZ |Activate Command ﬂ ﬂ IEI ] Iﬂ L
DIN3 [Din Pos Indexd »>xH o [E e
DIN4 |Din Pos Index1 ﬂ ﬂ D ] E o
DINS |Din Pos Index2 ﬂ ﬂ D ] ﬂ o
Figure 6 -2: DIN Configuration window
Digital Output
Mum  Function ﬂ Simulate  Real Polarity
OUT1 [Multi Dout 0 ﬂ ﬂ D @ ﬂ
OUT2 [Multi Dout 1 > x| 3 e [A
QUT3 |Multi Dout 2 ﬂ ﬂ D @ ﬂ
OUT4 |Pos Reached ﬂ ﬂ IEI L Iﬂ
Hgure 6-3 DOUT Configuration window
Table 6-15DIN Location mode setting
Digital tube | Home
key addess | 5qdess Bits Name De<riptio
n
D3.17 2020.0E Operation mode choose 1 1
2020.02 Din Position [1] User define DEC
2020.06 Din Speed [1] User define rpm
6083.00 Profile_ acceleration User define rps/s
6084.00 Profile_ deceleration User define rps/s

After enabling, select the position segment to go, the simulation command is activated, the drive executes
the program of the selected position segment, and outputs the multi -function signal O after reaching the Din

position [1].
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In the multi -segment position mode, the positio  n-to-signal of the 1 -7 segment of

5

the Din position is represented by the BCD code composed of the multi -function
signal 0 -2.

The command activation can set the bit4 of the control word to activate the
position command. The level change of the DIN position index 0~2 can also
activate the position command. However, when the first segment is positioned as

DIN position 0 after enabling, there is no index signal. The level change cannot
activate the DIN position 0, so the DIN input port definition comma nd is required
to activate

6.4.2 Position flow mode

The position flow mode is used to run a positioning flow with up to 32 tasks in the position mode.
Each task includes information about target position, velocity, acceleration, deceleration, next task
stop / go, next task index, condition to go to next index, total loops and etc

The Start PosTable function must be configured to a DIN in order to make the position flow
mode available. Other position flow functions are optional.
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Table 6-16 Input port function of PosTable mode

Name Desciption

PosTableCond0 If CondOON, Condition0= PosTableCondO0 (referto introductionconcerningCond0ON)
PosTableCond1 If Cond1ON, Conditionl= PosTableCond1(referto introductionconcerningCond1ON)
StartPosTable Startpositionflow

PosTableldx0

Entry index of positionflow, bit0: PosTablddxO0; bitl: PosTabledx1; bit2: PosTablddx2. A

PosTableldx1 ) L )

bit which is not configuredto DIN means0.
PosTableldx2
Abort PosTable Abort positionflow

Table 6-17 OUT functions of the position flow mode

Name Description

PosTableActive Position flowmoderunning

In the PC software, click menu item Controller ->Control Modes ->Position flow Mode in order to

enter position flow parameter settings.
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|(,§ Position Table Mode

E
(o] ® ]

CTL Reg of index:0

BitD-%:MNext Index |BitS |Git6 |Git7 |Gits:Next/Stop |Bit3:Cond 0 |Bit10:Cond 1 |Bit1l:AndjOr [Bit12-13:MODE |Bit14-15:StartCond,
of of of o 0 0] 0] of 0] 0
Idx [MODE |StartCond. |Posinc Speed rpm |Delayms |Accidx |Decidx |CTLReg Logps |Rest Acc rpsfs Decrpsfs
oA Ignore 0 i 0 0 0 0 i 0 0 0 0
1|a Ignore 0 0 0 0 0 0 0 0 1 0 0
2(A Ignore 0 0 0 0 0 0 0 0 2 0 0
3a Ignore 0 0 0 0 0 0 0 0 3 0 0
4[a Ignore 0 0 0 0 0 0 0 0 4 0 0
5A Ignore 0 0 0 0 0 0 0 0 5 0 0
6[A Ignore 0 0 0 0 0 0 0 0 6 0 0
7|A Ignore 0 0 0 0 0 0 0 0 7 0 0
8lA Ignore 8] 0 8] 1] 8] 8] 0 8]
9lA Ignore 1] 0 1] a ] 1] 0 1]
10(A Ignore 8] 0 8] 1] 8] 8] 0 8] Current Index 0
11{A Ignore 1] 0 1] a ] 1] 0 1]
12[A Ignore 0 0 0 i 0 0 0 0 w
13[{A Ignore 1] 0 1] a ] 1] 0 1]
141A Ignore 0 0 0 a [u] 0 0 0
15[A lgnere |0 [ [ 0 0 [ [ [ Virite Table |
16]A Ignore 0 0 0 0 0 0 0 0
i7|a Ignore [ [i [ 0 [i [ [i [ Import Table
18|A Ignore 0 0 0 0 0 0 0 0
19(A Ignore 8] 0 8] a 8] 8] 0 8] Export Table
20(a Ignore 0 0 0 0 0 0 0 0
21]a Ignore 0 0 0 i 0 0 0 0 w
22|A Ignore ] 0 ] a ] ] 0 ]
23[A Ignore [i] 0 [i] 0 0 [i] 0 [i] l—
24|A Ignore ] 0 ] a ] ] 0 ]
25|A Ignore 8] 0 8] 1] 8] 8] 0 8]
26|A Ignore 1] 0 1] a ] 1] 0 1]
27|A Ignore 8] 0 8] 1] 8] 8] 0 8]
28|A Ignore 1] 0 1] a ] 1] 0 1]
29|A Ignore 8] 0 8] 1] 8] 8] 0 8]
JolA Ignore 1] 0 1] a ] 1] 0 1]
31|A Ignore 0 0 0 a [u] 0 0 0

Figure 6-2 Position flow mode window

The DIN Start PosTable signal (rising edge) triggers the entry index (specified via the DIN

function) task, but whether or not the task is

executed depends on the start condition (CTL reg
bit14 -15). After one task is finished, it goes to the next index (CTL reg bit0

depending on Next / Stop (CTL reg bit 8), Condition (CTL reg bit 9
index box shows the index of the task which is being executed.

-11) and Loops. The current

-4) or stops,

Up to 32 position control tasks can be set, and each task contains the following items:

Idx: Index of task, range: 0 -
Posinc: Position command

Speed rpm: Speed command during positioning

31

Delay ms: Delay time before going next index(unit: ms).

Accidx, Dec idx: Range: 0 -7, index of profile acceleration, deceleration during positioning,

related acc / dec value is set in following area fields:

Accrpsfs

Dec rpsfs

CU N i O T N K I N ) SR

oloo|o|o|o|o|D

oloo|lo|o|o|a|o

Fgure 6-3 Acceleration and deceleration table
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CTL Reg: Contains following bits:

Bits 0-4: Next index, defines the index of the next position control task
Bits 5-7: reserved
Bit 8: Next / stop,

1. Next; go to next task if condition (see bit9  -11) =1 and loops checking is OK (see Loops) after  current

positioning task is finished.
0: Stop; stop after current positioning task is finished
Bit9: Cond0 ON,
1: Cond0 ON; condition0 means Logic status of DIN function PosTable Cond0.
0: Cond0 OFF
Bit 10: Cond1 ON,
1: Condl1 ON; condition1 = Rising ed  ge of DIN function PosTable Cond1.
0: Condl OFF
Bit 11: and / or; only on case of both CondO and Cond1 is ON,
1: AND; Condition = (Condition0&&Condition1).
0: OR; Condition = (Condition0||Condition1).
9 Attention
Condition = 1 if neither Cond0  nor Cond1 is ON

Condition = Condition0 if only Cond0 is ON
Condition = Conditionl if only Cond1 is ON

Bits 12-13: MODE, mode of the position command,
0 (A): Posinc is the absolute position.
1 (RN): Posinc is the position relative to current target posit ion.
2 (RA): Posinc is the position relative to the actual position.

Bits 14 -15: StartCond, start condition. If this task is triggered by the Start PosTable signal, normally the
frgwuroohu zl oo h{hfxwh | w | pphgl dwhrornihg: exw | i wkhul

0 (ignore): ignore.
1 (wait): execute this command after current task is finished (without delay).

2 (interrupt): interrupt the current task, execute this command immediately.

92



Kinco FD5 | @ Ta Y E b

For convenience, all CTL_Reg bits can be set in the  following fields:
CTL Req of index:0

BitD-%:Mext Index |Bits |Bite |Bit7 |Bitd:Mext/Stop |Bit9:Cond 0 Bit10:Cond 1 |Bit1l:And/Or |Bit12-13:MODE |Bit14-15:5tartCond.

Fgure 6-4 CTL Reg edit
Loops
Defines loop limit for the task which is running in loops;
0: no limit,
0 1: position flow stops when loop count = loops, or if the next index ¥ s loop count = next index ¥ s loops.
Remaining

The remaining number of times the task can be executed 1 invalid when the Loops is 0.

The data is imported from the loop when the position flow is started. Each time a task is executed,
the remaining number of times is reduced by one. When the remaining number o f times is reduced
to 0, the corresponding task will exit the execution.

Copy and paste
The task information of the location table can be copied to another row. Right -click on the

task of any row selected, and the following window will appear. Click Copy Row, then select
another row, and click Paste Row

Idx | MODE |StartCond. |Pos inc Speed rpm |Delay
1 Ignore i 0 4]

A
2[a Ignore Copy Row 0
ElL Ignore Paste Row 0
4| A Ignore 0
5[A Ignore 4] 0 4]
oA Ignore 4] 0 4]
Fgure 6-5 Position flow copy
Activate position flow
. After the setting of position flow 1 click SAEEZE |hutton to write it into drive

Start the table via DIN with the Start PosTable func tion. The entry index task is triggered and position flow is

started (via StartCond rule).

The DIN AbortPosTable signal (rising edge) or deleting the Start PosTable function configuration in
DIN aborts a running position flow after the currently running ta sk is finished.

Position flow is aborted immediately if an error occurs or if the Operation_Mode is changed.

e Attention<'

The table in the window 1s not written to the controller automatically. The? Wike Table

button has to be clicked. The table can be read out of the controller and into the window by

clicking the it | button. A table can be imported from an existing pft file to the<

windowby clicking  mPort Table

e Export Table |_<_,

, and it can be exported from the window to a _pft file by’
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6.5Pulse mode ( -4)

In the pulse mode, the target velocity command is specified via the pulse input with gear ratio |
Please referto Figure 4 -4 in Chapter 4.3.2 for the wiring method in pulse mode. It can be debugged
by expanding the relevant parameters in the software.

Table 6-18 Pulse Mode

Panel Internal
address Sdlees Type Name Description Value
6060.00 |8 Operation_Male Setting operation mode -4
D3.34 2508.01 10 Gear_Fator[0] . o T A
Gear_ratio=Gear_Factor/Gear_Divider .
D3.35 |2508.02 |10 | Gear Dvider[o] he
6040.00 10 Enable drive Ox2F:

Controlword

Pulse train mode
PD CW 0: CW/CCW

1: Pulse Hirection

D3.36 2508.03 |8 0,1,2

2: A/ B (incremental encoder)
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D1.21 2508.04 | 20 Gear Pre-pulse | The main encoder port counts before
data inputting pulse electronic gear
D1.22 2508.05 | 20 Gear Post-pulse | The main encoder port counts after
data inputting pulse electronic gear
D1.23 2508.0C | 10 Gear Pre-pulse | Pulse speed of spindle input(pulse/ms)
frequency
D1.24 2508.0D | 10 Gear post -pulse | Speed after spindle input pulse gear
frequency ratio (pulse/ms)
D3.37 2508.06 | 10 PD_Fiter Pulse filter (ms)
Frequency limit (inc/ms), if pulse count
D3.38 2508.08 10 Frequeng_Check (in 1 ms) is greater than
Frequency_Check, over frequency error Use
occurs. rs
s50701 | 20 E—— Position fine -tuning is used to set the defi
taning position data to b.e fine -tuned in puls-e ne
mode, the unit is inc, the default value is
0
2507.02 | 20 Speed Fine Speed fine -tuning is. used t(.)-set 'Fhe
uning spe'ed when p.e'rforn.ung position fine -
tuning, the unitis inc/ms, the default
value is 0
CPLD internal filter is used for pulse
input port, only for pulse signal with
50% duty cycle, the filter frequency is:
0: 4MHz
1: 3.2MHz
Configuration e
4: 500KHz(Default)
5: 330KHz
6: 250KHz
7: 125KHz

Note: The filter frequency must be
higher than the Gear pre -pulse

frequency

6.5.1 Pulse mode setting steps

Stepl x Confirm pulse mode

Select the pulse mode according to the type of external
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modified, it needs to be saved and restarted to take effect.

Table 6-16 Pulse input supported by the drive

Pulsemode

Forward

Rewerse

P/D
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CW/CCW PUL | | | | | PUL
DIR —| DIR | | | | | |

AB PUL|||||| PUL||||||
DIR |||||| DIR||||||

Step2 x 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 not ed that the filter frequency must be greater than the pulse frequency
before the gear, otherwise the effective pulse signal will be filtered

0 = 0,
50% Pulse duty 50% duty cycle =(t1/T;)x100%

cycle

Pulse
signal

ti—

Ts

Step3 x Confirm the electronic gear ratio

Electronic gear numerator/ Electronic gear dinomerator=65536/ number of external input pulses
Example: If the number of external input pulses 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.

Step4 x Basic parameter settings before running
After setting the parameters of the first three steps, you can check whether there is data in the pre

gear pulse data, and whether the pre -gear pulse frequency is consistent with the pulse frequency
sent by the host device. After confirmation, the working mode and the control word can be set to

run the motor. The running direction of the motor can be adjusted by modifying the speed, position
and direction control.

6.5.2 Other function

Pulse filter coefficient X Set the filter coefficient so that the externally input pulse command can be

smoothly input to the drive.  Adjusting this parameter can reduce the motor vibration caused by the
high electronic gear ratio setting or the lack of acceleration and deceleration of the pulse command.

If the coefficient is set too high, the motor response may be slowed down. The filter coefficient can
only be adjusted when the mo  tor is stopped
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Position
Command

P

= Command After Filter
Px0.707

==== Command Before Filter

Px0.293

Filter Time Filter Time

Hgure 6-6 Pulse filter principle
Clear pulse x The clear pulse function in DIN can clear the number of pulses that the drive has received
but not completed, and the deviation pulse can be adjusted during operation When DIN defines a clear
pulse and the actual input changes from 0 to 1, use the rising edge to clear the deviation between
the pre -gear pulse data and the post -gear pulse data.

Position fine -tuning x Position fine -tuning is used to set the position data to be fine -tuned in pulse

mo de, speed fine -tuning is used to set the speed of fine  -tuning during position fine  -tuning, and the

fine -tuning function can be used during pulse positioning operation. When the position fine  -tuning

and speed fine -tuning are 0, it means that the fine  -tuning function is not enabled.

6.5.3 Electronic gear ratio switching (expert mode )

This function can only be used by expert i
The drive supports 8 sets of electronic gear ratio settings, these settings are only valid in pulse mode
to Chapter 6.5 (

Table 5-4 Electronic gear ratio switching

¢ Refers

Internal address type name 6 D H
2508.01 Int16 gear molecule (0] 1000 Dec
2508.02 Uint16 gear denominator - [0] 1000 Dec
2509.01 Int16 gear molecule [1] 1000 Dec
2509.02 Uint16 gear denominator  [1] 1000 Dec
2509.03 Int16 gear molecule [2] 1000 Dec
2509.04 Uint16 gear denominator  [2] 1000 Dec
2509.05 Int16 gear molecule [3] 1000 Dec
2509.06 Uint16 gear denominator (3] 1000 Dec
2509.07 Int16 gear molecule  [4] 1000 Dec
2509.08 Uint16 gear denominator - [4] 1000 Dec
2509.09 Int16 gear molecule [5] 1000 Dec
2509.0A Uint16 gear denominglor  [5] 1000 Dec
2509.0B Int16 gear molecule  [6] 1000 Dec
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2509.0C Uint16 gear denominator (6] | 1000 Dec
2509.0D Int16 gear molecule (7] 1000 Dec
2509.0E Uint16 gear denominator 7] | 1000 Dec
The actual electronic gear ratio used is the electronic gear numerator [X]t electronic

gear denominator [x]1 x is a BCD code composed of multi -function input ¥
BitOx muti-function input 0
Bitlx muti-function input 1

Bit2x muti-function input 2
Undefined bitis 0

Example X
DIN4 [Multifunctiond »xEH o E e
DINS |Multifunction1 ﬂ ﬂ IE' ] IEI L
DING |Multifunction2 ﬂ E IE' @ IE' L
Figure 5-11 Muti -function define

Muti -function input 0= 01 Muti-functioninput 1= 11 Muti-functioninput 2= 21 so x= 61 The
actual electronic gear ratio used is the electronic gear numerator [6] gear denominator [6]

e 2 Attention
After the electronic gear ratio is switched, the deviation of the pulse data after the

gear is a normal phenomenon. Please use this  function with caution.

6.5.4 Master -slave mode

The master -slave mode is a type of pulse train mode  QPD_CW = 2. The pulse input for the slave
controller comes from an external incremental encoder or the encoder output of the master
controller.

Encoder output ( ENCO) signal resolution of the master controller is specified via Encoder_Out_Res

Table 6-17 M aster-slave mode

Drive Internal Bit Name Description value
address

M aster 2340.0F 20 Encoder crossover It can be used to set the number of User

drive resolution encoder pulses output by the drive define

after the motor rotates once

Slave 2508.03 |8 Pulse mode Slave drive is set to incremental 2

drive encoder mode

Wiring X

99
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34| ENCO A /" — MA+ |27
I
36 ENCO_/A H—f — MA- |29
| |
30| ENCO B /" f—a— MB+ |31
| |
26 | ENCO Z /" ', I MZ+ |35
v !
28 | ENCO_/Z H—f v MZ- |18

9 Attention

Figure 6-6 Master slave wiring

Forward rotation means positive position

6.6 Full closed loop mode

The servo drive is connected to the

counting, the default is CCW direction,
you can set the speed position direction control (607E.00) = 1, change the rotation
direction of the motor shaft

encoder/grating ruler feedback signal at the mechanical end for

more accurate closed -loop control, which avoids positioning errors due to the mechanical system.

Machine

=

ating ruler signal

L|©

-

viotor

<

©

Motor encoder signal

Fgure 6-7 Full Closed Loop Application Case

10
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Fgure 6-18full closed loop mode

Internal

Attri

Type Name Descrigion Units
address bute
250A01 20 RW Master EncPeriod | Fill in theresolutionof the external inc
encoder
250A02 08 RwW | Closed_Loop Combd | 0: normalmode DEC
I 1: closedpositionmode
2: closedvelocity&positionmode
250A03 08 RW | Master_EncDirectio | 1: directionby wiring DEC
n 0: reversedirection

10
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250A04

RW

Closed_Loop_Err_Fil
ter

masterencoderandmotorencoder
countingdirectioncheckingtime, Unit:
ms. If thedirectionis differentand
lasing

time>=Closed_Loop_ Err_Filter,would
createerror, otherwisemotor shaft
would rotateat Max speed.

ms

250A05

10

RwW

Check Master

Whenthe absolutevalueof the spindle
speedis lessthanthe total closedloop

DEC

250A06

10

RwW

Ched_Slave

250A07

20

Pos Abs_ Master

spindle inspectiondata, if the absolut
value of the slaveshaftspeedis greate
than the total closedloop slave shaf
inspection,the full closedloop fault will
be reported.Whereither of thesevalue
is 0, thecheckis notturnedon.

masterencoderabsolutedpotision

DEC

inc

250A08

10

Master Speed_VL

masterencoderspeed,unit:inc/250us

inc/250Ps

250804

20

RwW

Gearfront pulsedata

Themainencodemportinput pulse
electronicgearfront count

DEC

250803

08

RwW

Master_Speed/L

0 CW/CCW Doublepulsemodel
P/D Pulsedirectionmode(factory
default)

2 A/B" Orthogonalincremental

encodermode

DEC

250A09

08

RwW

Check Rate

The full closedloop mainencoder and

motor speed fluctuation ratio detection c{
appropriately increase the ratio when the
inevitable flexible connection slip occurs

%

between the main shaft and the main sh

The full closed -loop control wiring is shown in the figure below X

. Xse the regular pulse interface to connect the external encoder signal, the output frequency of the

external encoder is required to be below 500KHz, and the signal voltage range is 3.3

External
encoder

A A

Pulse interface

S MAF | 27
MA- | 29

MB+ 31

MB- 33
MZ+ 35

NN R w2
—

=t Mz | 18

Fgure 6-7 Fully closed loop control connection to regular pulse interface

10

-30VDC.
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* Use the high -speed pulse interface to connect the external encoder signal, the output frequency

of the external encoder is required to be below 4MHz, and the signal voltage range is 3.3 -5VDC.
Egenal Pulse interface
encoder
A
A /\ 4 * MA 27
\
A N 1 /MA | 19
N
B / - MB 31
B 7 —— /MB | 21
| ]
v //\ 11 Mz | 35
[
Z J i IMZ | 23

Fgure 6-8 Full closed -loop control to connect high  -speed pulse interface

9 Attention

The full closed -loop control function occupies the pulse input port, and the drive

cannot use the pulse mode after using this mode to cont rol.

6.6.1 Full closed loop control operation steps

Step 1 x Add the full closed loop parameters
All the control parameters of the full closed loop need to be added to the window by the user. The

control parameters of the full closed loop are in group 250A of t he object dictionary.You can add full
closed -loop parameters from the object dictionary to a window by right -clicking on any window in
the software and selecting Add.The added software window interface can be saved as.kpjt file
through the file F  -- save in the software menu bar for subsequent debugging.

K& Pulse Mode |- B3|
M [Index |Type MName Value| Unit

0 [25080C |intle Master_Speed 0|DEC

1 |250801 [intle Gear_Factor[0] 1000|DEC

2 |250402 |uints Closed_Loop_Contral 0|DEC

3 |230A03 |uintd Master_Enc_Direction 1|DEC

4 |250A04 |uintle |Closed_Loop_ Err_Filter 10.00| ms

5 | 250405 [intl6 Check_Master 0| DEC

& |250A06 [intle Check_Slave 0| DEC

7 | 250A07 |int32 Pos_Abs Master 0| DEC

g |250A08 |intle Master Speed_ VL 0.00]ing/250us
9 |230A09 |[uintd Check_Rate 2.34| %

Figure 6-9 Close loop setting window

Step 2 x_confirm pulse mode

Wiring according to the out signal of the external encoder and confirm the pulse mode according
to the signal type of the external ~ encoder. Rotate the external encoder and you can see the
continuous change of the front pulse data of the gear.

10
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When the external encoder moves a fixed distance and feeds back the same gear pre -pulse data,
you can enter the next step, otherwise, please che  ck the external encoder installation, hardware
wiring and pulse mode again.

Attention
9 After the change of pulse mode € 2508.0% the control parameter need to be saved

and it will effect after reboot drive

Step 3 x_Set the main encoder cycle
The main e ncoder cycle needs to fill in the number of AB  -phase pulses between two adjacent Z -

phase signals of the external encoder. If the rotary encoder has 1 Z -phase signal per revolution, the
main encoder period is equal to the resolution of the external encoder. Setting the main encoder
cycle to 0 means not to detect the number of pulses between adjacent Z signals.

Step 4 X Sets the main encoder counting direction
When the counting direction of the main encoder and the motor encoder is inconsistent, the full

closed -loop fault alarm will appear when the full closed -loop control is turned on, which can be
adjusted by the counting direction of the main encoder (0x250A03).

Main encoder count the default value is 1, rotate the motor shaft and observe its absolute p osition
and the main direction of the change of the absolute position encoder, if change the position of the

two objects in the same direction you do not need to modify the master the direction of the encoder

count number, if two position changes direction is not consistent the direction should be the main
encoder count is set to 0.Note: All above operations are done with loose shafts.

Step 5: Set up full -closed -loop master check and full _-closed -loop slave check

These two parameters are mainly used to  prevent the external encoder from skidding during

the full closed -loop operation. When the running speed of the main encoder and the running
speed of the motor are not within the ratio range of the full closed -loop spindle inspection/the
full closed -loop s lave-shaft inspection, the full closed -loop fault and internal error of the drive
will be reported. The values could not be settoo large | otherwise it may cause the motor fly.
The calculation method of the master  -slave axis ratio is as follows ¥ Firstly, the full closed -loop
control is set to 0 and the mechanical connection between the motor and the main encoder is intact

and non -skid. Clear the gear front pulse data and remember the actual position value (such as
150231), manually rotate the motor to drive t he main encoder to operate for a certain distance, then
observe the gear front pulse data and the actual position, and confirm the ratio according to the
difference between the two positions.As shown in the table below, according to the final results, the

full closed -loop spindle check =1586 and the full closed  -loop slave shaft check =1000 are calculated.

Table 6-19 Calculation method of
master -slave shaft inspection

Gear Pre-pulse data The actual
position of motor

initial value 0 150231
End value 50677 182179
D-value 50677 31948

Proportion 50677/31948=1.586,
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Step 6 x Set up full closed -loop proportional detection
The operating speed of the full closed  -loop main encoder and motor fluctuates within the range,

and the default value is 2.34%. If the flexible connection of the master and slave shafts slips
seriously, the proportion can be increased appropriately.

6.7Homing mode (6)

or some applications, the system needs to start from the same position every ti
prgh/ wkh fdg vshfli]

me after power

on.Inthe kr pl qj XV hu wk h

V| vwhpyv
position.

Click menu item Controller ->Control Modes ->Homing definition, and the following window

appears:
K& Homing Definition EI = @
Homing Trigger Configration
" Use the Index Signal Origin Search Dirction Limit Switch Home Switch
" Use Limit Switch {* Paositive Dir. W
{* Positive Limit i High Level

{+ Use Home Switch  Negative Di

SR LS " Megative Limit " Low Level

" By Spedal Method

(" Disabled
Actual Home Method 0 Pre-Set Home Method 24 Write Down
A A | Home Offset 0 DEC
v ¥
L] Home back speed rpm
(?— 300.00
24 > Home speed 100,00  rPm
" P
- &1 :-—) Home ACC 50.00 rpsfs
£ ]
|\2_4, ' i Home Current 2,25 Ap
: : [~ Start Homing When Power on
) : i Home offset Method
Home Signal | !
! |D:Run to Home -Offset j
Positive Limit Home Blind [00Rev =]

Description:

Methods 17 to 30: Homing without an index pulse

These methods are similar to methods 1 to 14 except that the home position is not dependent on the index pulse but only dependent on
the relevant home or limit switch transitions. For example methods 19 and 20 are similar to methods 3 and 4.

Fgure 6-10 Homing setting
Select a home trigger under Homing Trigger. The related items appear in the configuration
area. Select a suitable item according to mechanical design and wiring. The Appropriate
-Set Home Method box. If  Disabled is selected under
-Set Home Method field. Click

homing_method then appears in the Pre
homing trigger, you enter a number directly to the Pre

Write Down

method appears in the middle area. All homing mode objects are listed

to set it to the controller

The corresponding diagram of the Pre  -Set Home

in following table:

10
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Table 6-19 Homing mode

Internal  |name bit Value Description

address

607C.00 [Home_Offset 20 User defined [Zero position offset to the home position

6098.00 |Homing_Method 8 User defined |Chose the homing method

6099.02 [Homing_Speed_Zer20 User defined [elocity for finding home position and zero
position

6099.03 |[Homing_Power_On 8 o1 2 0 Default turn off the Homing_Power_@n
1. Start homing after power on or reboot and fir
controller enable
Z Automatically save the origin position of the
multi-turn absolute encoder motor

609A.00 |Homing_Accelaratio20 User defined |Profile deceleration and acceleration during hon

6099.01 |Homing_Speed_Swi20 User defined [Velocity for searching position

ch limit switch / home switch signal

6099.04 [Homing_Current |10 User defined |Max. current during homing

6099.05 |Home_Offset_Model8 0 1 0: Go to the homing offset point. Taetual
position will be 0.
1. Go to the home trigger point. The actual
position will be-homing offset.

6099.06 |Home_N_Blind 38 o 1 Home blind window

6060.00 |(Operation Mode 8 6 Operation mode of drive

6040.00 10 OxOF>0x1F [Enable drive

Controlword
e 2 Attention

Homing_Power_On=1 causes the motor to start rotating as soon as the controller is

enabled after power on or reboot. Consider all safety issues before using.
Home N Blind:

If the homing_method needs home signal

(position limit / home switch) and index signal,

Home_N_BIlind 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 suit able 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_BIlind (0:0rev;1:0.25rev;2:0.5rev)isde i dx owhg wr

31 Li |l w*v vhw wr

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

itto 1 again for initial homing.

Table 6-20 Introduction to the homing method

Homin

o_ Description

Metho

Schematic

10
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Homing with negative
position limit switch and

index pulse

Index Signal

Negative Limit

1

Homing with  positive
position limit switch and

index pulse

Index Signal

Positive Limit

. . . 3 .
Homing with home switch
. Index Signal | |
and index pulse
Home Signal 1
A
v »
-
. alm 2
Homing with home switch :
) Index Signal | |
and index pulse 3
Home Signal |
A
v
Cop -
Homing with home switch K -5
and index pulse ‘
Index Signal | |
Home Signal |

10
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Homing with home switch 4_@ .|
° and index pulse
Index Signal |
Home Signal ]
\ A
T«
Homing with  positive —(D— "
7 position limit switch, home <+—(7) -
switch and index pulse Index Signal I l l
Home Signal S N I S
Positive Limit [
Homing with  positive 8> —
8 position limit switch, home
switch and index pulse Index Signal I l I
Home Signal —I—\—
Positive Limit -
o
Homing with  positive 4—@—) n
9 position limit switch, home ‘_@J
switch and index pulse Index Signal l | |
Home Signal — I
Positive Limit [
g
10~
Homing with  positive B
10 position limit switch, home :
switch and index pulse Index Signal I I ‘ I
Home Signal —I—l__
Positive Limit l_

10
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. .
v v
oo
. . . =
Homing with negative a1
11 po sition limit switch, home
switch and index pulse Index Signal I l I
Home Signal e e
Negative Limit |
) -
v 4- @ : v
em’!
Homing with negative “@—
12 position limit switch, home 4—@
switch and index pulse IncsxSignal I l I
Home Signal I L
Negative Limit |
A .
. -
Homing with negative - 13 >
13 position limit switch, home
switch and index pulse Indeesianal l I l
Home Signal —],. | le—
Negative Limit |
A A
v v
<14 .
Homing with negativ .
oming t egative ]
14 position limit  switch, home w
switch and index pulse Indax Bignal I | |
Home Signal M S Y (R
Negative Limit |
-
v
.
17 Homing with negative
position limit switch Negative Limit |

10
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18 Homing with  positive
position limit switch Positive Limit —
. A
v v
i
19 Homing with home switch <+—19
Home Signal |
A A
v v
e 20
20 Homing with home switch
Home Signal |
A A
v v
. : . g {21}
21 Homing with home switch
Home Signal |
. L]
v v
«—22
22 Homing with home  switch L
+—22
Home Signal

11
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.
v - v
.
Homin with ositive —3
J P - —
position limit switch and n
23 | «—2 —
home switch
Home Signal A S
Positive Limit |
- A
v - v
Homing with  positive "
" o . o 24} > =
position limit switch and LD
24 _
home switch
Home Signal I e R N
Positive Limit |
L .
v v
Homing with  positive "
position limit switch and -
25 . -
home switch
Home Signal |  —
Positive Limit [
-
v
—2—>
Homing with  positive o 26 >
position limit switch and -
26 .
home switch
Home Signal M| Y S S
Positive Limit I
A A
v v
—t2r—>
Homing with negative -
o = 57—
7 position limit switch and
home switch G—»
Home Signal I L
Negative Limit |

11
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. .
< 23—
Homing with negative (_:
08 position limit switch and «—023
home switch -
Home Signal [ -
Negative Limit |
L] -
Homing with negative _@_’
- position limit switch and —29 >
home switch =
Home Signal
Negative Limit |
A A
v v
«“—30
Homing with negative =
30
30 osition limit switch and
g «—G—1
home switch
Home Signal
Negative Limit
A .
v v
.
33,34 Homing with index pulse -
Index Signal l I l
35 Homing to actual position
A a
v v
g
»
17 18 Homing via mechanical Negative Limit Positive Limit

limit

11
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6.8 Other functions

6.8.1 Limit function

In order to ensure that the motor runs within the stroke range allowed by the mechanical structure, the

motor can be prevented from overtravel running by inputting the limit signal.

Table 6-21 Limit setting

Panel Internal

addess addess Bit Name Description

Define digital input DIN 4 Default value 001Q
Indicates the definition of the positive limit function

D3.04 2010.06 16 DIN4 Function

Define digital input  DIN5 Default value 002Q
Indicates the definition of the negative limit function

D3.05 2010.07 16 DIN5 Function

2010.1B | 32 Positive limit Actual position when the digital input signal
position triggers the positive limit

2010.1C | 32 Negative limit | Actual position when the digital input signal

position triggers the negative limit
The function of defining whether to alarm after the
2010.19 |38 Limit function | |imit signal occurs
define 0x If the limit signal appears after homing, it will alarm
1: it will not alarm when the limit signal appears after
homing
607D.01 | 32 Positive Soft limit positive  polarity data setting

setting of soft

limit

11
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Soft limit negative data setting, the negative data
607D.02 | 32 Soft limit ¢ g g

) must be less than the positive data, otherwise the
negative

_ soft limit will not work
setting

Quick stop

6085.00 | 32 Stop deceleration after the limit signal takes effect

deceleration

(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, th e 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
mov ement direction is prohibited.

(2) Soft limit position

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 soft ware limit position, the motor stops.

6.8.2 M otor 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  Please refer
3.4.4 Brake connection for motor brake wiring 1 The default brake control port is OUT2. If you want

to control the motor brake through other ports, you need to define the corresponding digital output

signal function as motor brake.

11
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Table 6-22 Brake control related objects
Panel Internal
address address Bit Name Description
Whether the motor has a brake accessory
D4.21 6410.17 |8 Motor 0: Motor without brake
2CCeSSOries 1: The motor has a holding brake, and the drive
needs to wait for a period of time (holding brake
delay) to fully open/close the holding brake
6410.11 | 16 Brake duty The duty cycle of the brake signal
cycle
6410.12 16 Brake delay The delay time of the brake signal, the default value
is 150ms
0: Uncontrolled stop
1. Curve stop
2: Quick stop deceleration stop
605A.00 | 16 Quick stop 5: The curve stops, and finally stops in the rapid stop
mode 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
Factory default is uncontrolled stop mode
6085.00 | 32 Quick stop Deceleration when quick stop mode is 2
deceleration

11
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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 comma nd 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 automaticall y 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 b rake. After the brake power is cut off and lasts for

a certain period of time (the brake delay), the drive actually enters the disabled state, and the motor

is powered off and the shaft is released.

E

Control word

B

Motor power

Motor Brake

Brake_Delay

Speed_Real

Figure 6-11 Motor holding brake sequence when quick sto p 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 t arget 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 fr om the power supply.
F

Control word

6

Motor power

Motor BErake

EBrake_Delaw
Speed_Real

Figure 6-12 Motor brake sequence when quick stop mode is 2

11
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9 Attention
After the motor accessory is set to 1,
be appropriately increaaadcotl| i mpdjowet it
whet her the brake torque meets the | oar

6.8.2 Stop Mode Control

The motor can be stopped in the following ways:

0, uncontrolled stop; 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. The curve stops; it stops according to the trapezoidal deceleration (60840020) curve, and the motor
loosens the shaft after the stop is completed.

2. Quick stop deceleration stop; stop according to the quick stop deceleration (60850020), and the

motor loosens the shaft after the stop is completed.

181 Short-circuit brakin g 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 fast stop state. It can be enabled

after the control word sends Ox06 to exit the fast stop state. A stop mode that can quick ly
complete a stop even in the event of an encoder failure.

51 Stop according to the trapezoidal deceleration (60840020). After the stop is completed, the motor keeps

the axis locked and stops in the fast stop state. It can be enabled after the control wor d 0x06 is issued to exit
the fast stop state.

61 Stop according to the quick stop deceleration (60850020). After the stop is completed, the motor

keeps the axis locked and stops in the quick stop state. It can be enabled only after the control word

sends 0x06 to exit the quick stop state.

Table 6-22 Stop control objects

Panel Internal
addess address Bit Name Description
Quick stop mode
Stop mode when bit2 in the control word is set to
0. For example: the control word is  switched from
OxOF to Ox0B
605A.00 | 16 Quick stop 0: Uncontrolled stop

mode 1: Curve stop

2: Quick stop deceleration stop

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 resistancet o 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
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605D.00

Pause mode

Pause mode

Pause mode when bit8 in the control word is set to
1. For example: the control word is switched from
OxOF to Ox10F

1: Decelerate and stop at the current deceleration
2: Decelerate to stop at emergency stop

deceleration

605E.00

16

Error stop

mode

Error emergency stop mode

Error stop mode will be activated after an alarm in
the motor shaft lock state.

0: stop immediately

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

6084.00

32

Trapezoidal

deceleration

Curve stop deceleration

6085.00

32

Quick stop
deceleration

Emergency stop deceleration

2340.01

08

Step stop
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 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

16

Step stop

current

Stop current after step stop mode is  turned on
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6.8.3 Multi -tune encoder Setting

Table 6-23 multi -turn encoder parameters

Panel Internal
address address Bit | Name Description Default
D0.07 2690.00 | 8 | Communi | Communication encoder command

cation Write:

encoder | 1: clear encoder status

data reset | 2: Read the fault word, the fault status can 1

be viewed at 0x30510110

3: Clear encoder status and multi  -turn
data

8 Reset the status flag of the encoder

9 Clear multi -lap data

10 Reset encoder status flag and clear
multi -turn 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 -turnd ata

when the motor can run normally!

11
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2680.00

Warning
status

word

Encoder alarm status word bit O: battery
alarm

bit 1: Hybrid alarm (overspeed,
overtemperature)

bit 2: Encoder busy (motor speed too high
at power -on)

Note: When the drive has warning data,
the panel will flash the warning status, and
the warning status will not stop the
operation of the drive.

2340.0E

Encoder
multi -
turn
prohibit
ed

0: default
1: Use the multi -turn encoder as a single -
turn encoder

3051.01

10

Encoder
warning
message

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

6.8.3.1Multi -turn motor power

-on configuration

YAK/YBKWhen the absolute encoder motor is connected to the drive for the first time, the drive will
generate the 000.4 encoder UVW fault or communication fault alarm. The

cleared by resetting the encoder status mark. The operation steps are as follows:

5

data reset (0x269000) of the basic operation interface to clear the mul

reset the encoder status flag.

Enter the FOOO group d0.07 through the drive panel operation to set the communication encoder

data reset.

Using Kinco servo+ debugging software, write 10 through the communication encoder

encoder alarm can be

ti-turn data and
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9 Attention

R After the communication encoder data is reset, the drive alarm will n ot 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.

6.8.3.27 Multi -turn data range
YAK/YBK absolute encoder motor single  -turn resolution 8388608 (23bit), multi  -turn number 65536,
the actual position value after the positive multi -turn data overflow changes from 2147  418112to -

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.

turns

32767

32768 |- — - — — —Y— o — . — . — .

Fgure 6-12 Multi-turn data range
6.8.3.3Multi -turn prohibition
Set encoder multi -turn 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.

6.8.3.4How to use the battery

To install the battery box to the bottom of the drive, optional cables ENCDG -(4)-GU-BT5 and battery
box BAT -FD5 are required. You can also choose to purchase the integrated battery cable ENCDG -(4)-
GU-BT, and you can choose one of the two battery options.

Table 6-24 Selection and installation of battery box

Installation Notes Figure

Option one: Integrated
battery cable ENCDG -
(4)-GU-BT. When using
the integrated battery

cable, you need to pay

attention to fixing the
cable so as not to cause ENCDG-(4)-GU-BT
an alarm due to the loose

connector connector.

12
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Option 2: Purchase
ENCDG-(4)- GU-BT5

& ((

\S
cable plus BAT -FD5 L L o 7) &
battery box accessory, ENCDG-(4)-GU-BT5
the batt b b
(he battery boxeean be 0000000000000
installed and fixed on HEOEBB00000068

. E000E0000OOO0D0
drive.
BAT-FD5
L) i
@n =

] T |
=

i

|

(oooo -

When the battery voltage is lower than 3.1V, the drive will display the warning status word

0001, and the panel will flash 000.1, but the drive will not alarm and stop at this time. Under

the condition that the drive  remains powered on normally and the encoder cable is well
connected, replacing the battery will not cause loss of multi -turn data.

When the battery voltage is lower than 2.5V, the drive has an encoder UVW fault or an internal

fault (fault code 000.4), the  motor stops running, and the multi ~ -turn data is lost. It is necessary
to replace the battery and re  -initialize and configure the absolute encoder.

Battery disassembly (slotted screwdriver) 1.Insert screwdriver to the hole from right to 2.Till the screwdriver can not move any further
the left horizontally. in the hole

Isometric & sectional drawing |sometric & sectional drawing
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3.Rotate 15-30 degrees meanwhile keep 4. Insert and keep the screwdriver above the 5.Rotate the screwdriver about 45-60 degrees,

screwdriver moving towa

Isometric & sec

rds the hole step then disassemble the battery box.

tional drawing Isometric & sectional drawing Isometric & sectional drawing

Figure 6-13 How to remove the battery box

=)  Attention

Table 6-13 Battery

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.

Specifications

battery name

datasheet

Kinco Maxell ER6C WK P
Specifications

Standard Voltage3.6V

Standard capacity1800mH

Maximum output |[LOOUA

current

weight 14.5¢

ambient 20 ~85
temperature

12
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Chapter7:Tuning of the servo system control

Profile generator

Acceleration
Kaff
Speed demand Torque demand POWER
analogl - analogl
J analog2 analog2 l
+
mame J ] ]

C t
+ Notch filter | fn:::rf:rk | |
+
D) [
Prafile - Real speed

Profile| speed

| Average filter 1T

1

18|14 ssedma)

pLELWET JUBLAD

Jeg|y ssedmo)
puewap paads

Y )

doo| jusanD

Kvff

Motor

Actual position | Feedback
| I

Hgure 7-1 Servo system control block diagram
Figure 7.1 shows the servo system control block diagram. It can be seen from the figure that the
servo system generally includes three control loops: current loop, velocity loop and position loop.
The adjustment process of a servo system is used to set oo p gain and filters to match the
mechanical characteristics, and finally to prevent the entire system from oscillating, to permit it to
follow commands quickly and to eliminate abnormal noise.

i , kaff Position loop acceleration feedforward
kvff* Position loop speed feedforward

5

kvp Velocity loop proportional gain
kvi* Velocity loop integral gain

5

kppg Position loop proportional gain

5

7.1Auto -tuning

The auto -tuning function will try to stimulate the motor and load system by some motions and get
the inertia of the load. If auto  -tuning is successful, stiffness will be auto  -set according to the inertia

ratio .
Inertia, Auto-Stiffness Autotuning
Module
Stlmu!ate Control Loops power module Motor&Load
generator

Position,Speed,Current

Fgure 7-2 Auto -tuning
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7.2Auto -tuning test operation method

When inertia auto -tuning is opened, motor shaft will reciprocate in a very short distance. So please
keep some mechanical space before using.

7.2.1 Parameters for auto -tuning

Table 7-1 Auto-tuning function parameters

R:read
Panel Object inde _ W: write
Name Description Default S: save
address Rang
e
tn01 0x304008 | stiffness | Stiffness of the load 12 0-31 | RWS
tn02 0x30400B | |nertia_Ra| Inertia_Ratio=(J_Load+J_Motor)*1 | 30 10-500 | RWS
tio 0/J_Motor
tn03 0x304001 | Tunning - | Start auto -tuning after write 1 in. RW
method
tn04 0x304006 | Safe_Dist | Unit:0.01 22 040 | RWS
Set the possible motion range
during inertia measurement
7.2.2 Start of auto -tuning
1.Via the LED panel
Open the tunE menu in the LED panel and go to tn03.
Write 1 to tn03. The motor oscillates with a small amplitude, the oscillation lasts less
than 1s.
If tnO3 remains at 1 after auto  -tuning is done, auto -tuning has been succes sful.
Otherwise it has failed.
2.Via PC software
Click upper computer menu item Controller ->Qperation Modes ->Auto -tuning .
K& AutaTuning || S|
M [Index |Type MName Value| Unit
0 (304001 |intd8 Tuning_Method 0|DEC
1 3040086 |uintle |Safe Dist 22| DEC
2 |304007 |int32 EASY _KLOAD -1|DEC
3 |304009 [int8 Inertia_Get_Result 0|DEC
4 |304008 |uint8 Stiffriess 15| DEC
5 |[30400B |intlo Inertia_Ratio 16|DEC
6 |204105 |uintd WriteFUN_CTL 0| DEC

Figure 7-3 auto -tuning window
Write 1 to TUN CTL (3041.05), and then write 1 to Tuning Method (3040.01). The motor oscillates
for less than 1s and the results appear. If Inertia_Get_Result(3040.09) = 1 the tuning process was
able to obtain a valid Inertia_Ratio(3040.0B). Otherwise the tuning process has failed, see 7.1.3 for
hints. Write 1 to the Tuning_Method(3041.01) again to check that the Inertia_Ratio result is
reproducible. If not, carefully increase Safe_Dist(3040.06) to get more precise results. If the
machine shakes too much, reduce_Safe_Dist to reduce oscilla
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7.2.3 Problems and adjustments with auto -tuning

If the t uning process has failed, the error result of tn03 tells the fail -reason:

0: The controller could not be enabled by any reason.

-1: Inertia cannot be measured due to too little motion or too little current.

-2: The measured inertia result is outside the v alid range.

-3: The resulting Inertia_Ratio value is greater than 250 (inertia ratio > 25). This is a
possible result, but the control loop will not be tuned.

-4: The resulting Inertia_Ratio value is larger than 500 (inertia ratio > 50). This is an

uncerta in result.
Inthe cases 0, -1, -2, -4 Inertia_Ratio is set to 30, in the case
Stiffness is setto 7 -10.

-3 Inertia_Ratio is set as measured,

In any fail case the control loop parameters are set to Inertia_Ratio of 30 and the set Stiffness values. To

make t he measured Inertia_Ratio of case -3 become effective, the value of tn02 must be confirmed by SET

Reasons for the failure of auto  -tuning x

1. Incorrect wiring of the servo system

2. DIN function Pre_Enable is configured but not active ]

3. Too much friction or exte rnal force is applied to the axis to be tuned U

4. Too big backlash in the mechanical path between the motor and the load U

5.  The mechanical path contains too soft components (soft belts or couplings) U

6. Inertia ratio is too large

Adjustment x

1. Try to increase the value of the "Safe_dist" parameter to perform auto -tuning again
2. If it still fails, manually adjust the performance

7.2.4 Adjustment after auto  -tuning

After auto -tuning the stiffness is set to a certain value. The greater the inertia ratio, the smaller the

stiffness value will be . The range of parameter after auto

-tuning is shown below

Stiffn Output filter[Hz] Stiffn Output filter[Hz]
Kpp/[0.01HZ] Kvp/[0.1HZ] Kpp/[0.01HZ] Kvp/[0.1Hz]

ess ess

0 70 25 18 16 1945 700 464

1 98 35 24 17 2223 800 568

2 139 50 35 18 2500 900 568

3 195 70 49 19 2778 1000 733

4 264 95 66 20 3334 1200 733

5 334 120 83 21 3889 1400 1032

6 389 140 100 22 4723 1700 1032

7 473 170 118 23 5556 2000 1765

8 556 200 146 24 6389 2300 1765

9 639 230 164 25 7500 2700 1765

10 750 270 189 26 8612 3100 1765

11 889 320 222 27 9445 3400 b

12 1056 380 268 28 10278 3700 b

13 1250 450 340 29 11112 4000 b

14 1500 540 360 30 12500 4500 b

15 1667 600 392 31 13889 5000 b
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Table 7-2 Stiffn

Attention

-

7333/ | wyv

if the inertia ratio is further increased. If changing

qr w

XVvhixo

wr | gfuhdvh vwl

stiffness via communication,

When the stiffness setting or the inertia ratio increases Kvp to a value of greater than

iighvyv

WriteFUN_CTL(3041.05) must be set to 1 first, and be set back to 0 after stiffness has

been changed.

The adjustment of stiffness according to actual needs

If response is too slow z increase stiffness. If oscillation or noise i

ncreases z reduce stiffne ss.

If the command from the controller (e.g. PLC) is unreasonable or inappropriate for the machine, some filters

should be modified in order to reduce oscillation (see chapter 7.3 manual tuning )

7.3 Ma nual tuning

f the auto -tuning func tion does not support the actual application, or if the application has a gap,

inertia changes or a very soft connection, manual tuning is the right choice.

The manual tuning process makes use of test motion. Match the controller to the actual application

on the basis of experience with the application and a given scope of data by changing loop gain and

filter settings.

Since current loop parameters are calculated internally based on the motor parameters, there is

normally no need to set current loop param

eters manually.

Manual tunning needs to cooperate with the oscilloscope

oscilloscope .
7.3.1 Tuning of the velocity loop

Table 7-3 Velocity loop parameter

, please refer Chapter 5.6 for

the guide of using

Panel Internal
addess | 24dr€SS | Name Description Default | Range
60F901 kvp[0] Setting reaction speed of Velocity loop / 1-32767
. . /
. Changing this parameter changes kvp[0] by the
d2.01 oFFo0A | Velooty_BW 1-700
inertia ratio
; Integral velocity loop gain
eoroo2 | Vi[Ol / 0-1023
Kvi/32 It is 1/32 of Kvi 1 used for high resolution encoder
d2.02 60F907 / 0-32767
The value of this parameter is 0x60F902  cross 32
2FF019 | Kvi_Mix plus 0x60F907. / 0-16384
Writing this parameter sets  0x60F902 to 01 and the
value is Ox60F907
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Used to set Velocity feedback filter bandwidth.
d2.05 6oFoos | SPeed-FbN
Filter bandwidth=100+Speed_Fb_N*20

0-45

Used to set the velocity feedback mode
d2.06 60F906 Speed_mode 0
0: 2nd order FB LPF

1: Directly feedback the original velocity

2: Velocity feedback after velocity observer

4: Velocity feedback after 1st order LPF

10: Velocity feedback after 2nd order LPF and the
velocity command is filtered by a 1st order LPF.
Both filters have the same bandwidth. 11: The
velocity command is filtered by a 1st order LPF

12: Velocity feedback after velocity observer, the

velocity command is filtered by a 1st order LPF

14: Velocity feedback after 1st order LPF and the
velocity command is filtered by a 1st order LPF.

Both filters have the same bandwidth

Bit7x

1x Use 8K Velocity loop sampling frequency and 2K
position loop sampling frequency (for 23 -bhit
encoders)

0x Use 4K Velocity loop sampling frequency and 1K

position loop sampling frequency

Output_Filter N A 1st order lowpass filter in the forward path of the
60F915 - -

velocity loop

100-1370

60F908 Kvi_Sum_Limit Integral output limit of the velocity loop /

0-2715

Steps required for adjustment of the velocity loop

Step 1x Adjustment for Kvp
Increasing Kvp can improve the  bandwidth of the velocity loop and make the velocity response

ability faster. To calculate the Kvp, please refer the following formula
1.853358080 10° /' Fbw

kvp =
P L, kKt encoder
ax
Kt Motor torque constant 1 unit N.m/Arms*100
J inertia1 unit kg*m"2*10"6 B
B Velocity loop bandwidth unit:Hz
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Imax MAX mortor current(6510.03) 1 unit: DEC
Encoder Resolution of the encoder

Because the -3 of Operation_mode has no acceleration and deceleration and does not participating
the velocity loop control, the -3 mode and automatic flip mode can be used to run the motor when
adjusting the velocity loop parameters. During the reciprocatin g 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 caus e 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 actuall speed curve should be tight follows the target command and does not have

velocity oscillations.
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Velocity curve
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Fgure 7-4 Speed step curve after Kvp adjustment

Speed step curve' Curve that shows rise/fall changes.

5

. The vibration and noise of the motor can be felt by hand touch and listening

Step 2 x Adjustment for Kvi

Kvi 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 Kuvi 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 case s, the motor may oscillate. Kvi should be
adjusted to the servo eliminating the error and enter a stable state efficiently.

Speed curve

=
o
4
3 \ Speed_Dem
3 / b La and_buff
¢ 74 - Speed _real
eed_real
/ peed_r
Speed_real
Speed_real
Kvix a<b<c
0.5 15 25 35 45 55 6.5

Figure 7-5 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 smal | as possible or even 0. If you need to dynamically close
kvi during operation, you can use the kvi close in Din function
., 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 larg er than the factory value, the kvi should also be
appropriately increased on the basis of the factory value
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Step 3 X Adjustment of Kvi Sum_Limit

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 th  an 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 sm all as possible on the basis of satisfying the applicaition. The smaller

the Kvi_sum_limit value, the shorter the adjustment time.

Step 4 x Adjustment for Speed fb N
Feedback filter can reduce noise from the feedback path, eg, encoder resolution noise.

For d ifferent applications, the speed feedback filter can be converted to 1 st and 24 order by
Speed_Mode

1st order can reduce more noise, but produce less phase shift, allowing the higher Kvi or Kvp.

2nd order filter reduces more noise, but also provide more p hase shift, which can limit the Kvi
or Kvp.

Usually, if the machine and the load use soft connection, it is recommended to use a 1 st order
low -pass feedback filter or turn off the feedback filter. If the rigid connection is used or the

load is too heavy, t he 2 order low -pass feedback filter could be used. Factory default is a 2 nd
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
feedba ck 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 5x Adjustment of output filter
The output filter is a first order low pass torque filter. It can reduce the high -frequency torque

ord er 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 filter bandwidth can  be calculated by the following formula X

In(1- 1
B _Output_Filter= £3 Output_ Filter _N
2 62.%

Output_Filter_N Output filter setting (60F9.15), Unit Hz
B_Output_Filter Filter bandwidth
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The larger the DEC value set by the output filter, the stronger
the filtering effect. A
i s Output filter settings  [Hz]=2546/[DEC]

Output filter settings  [DEC]=2546/[Hz]

Step 6 X 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 flowing method:

Adjust the load so that the system runs in the resonance region, monitor the actual current at
resonance on the oscill oscope, and then adjust the notch filter to observe whether the resonance
disappears. When the current data at resonance is collected on the software oscilloscope, the

period value of adjacent harmonics can be measured by the cursor to calculate the resona nce
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.

Table 7-4 Notch filter parameter

d2.03 60F903 | Notch filter Used to set the frequency of the

550 0-90

250B01 | Notch filter 1 internal notch filter to eliminate the

mechanical resonance that occurs

when the motor drives the machine
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250B02 | Notch filter 2

250B03 | Notch fitler 3

Notch filter control of Speed loop
Bit0O~1 x The BCD code composed
of two bits determines the filter to

be turned on

d2.04 60F904 | Notch filter control Bit4x 1 :Indicates FFT analysis using 0 0-255
actual current 1 0 :Indicates that the
target current is used for analysis
Bit5x 1: Indicates use actual speed
for FFT analysist 0: Indicates do
not use actual speed for FFT
analysis

Bit.7x 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; whenset
tol, it indicates to open a single notch filter, and the frequency of the filter is set by the notch filter
(60F9.03)

(2) FFT Multi -point Notch Filter

Adopt high -order multi -point notch filter technology, automatically measure the mechanical
resonance frequency of the load, and write the tuning result into the filter 0 and filter 1  The FD5
drive can be set with 4 notch filters, and the FFT will be adjusted according to the setting value

of the notch filter control. Filter 2 and Filter 3 are manually adjusted notch filters, and the
corresponding filters can be tu  rned on/off through the notch filter control.

When the notch filter control (60F9.04) is set to 144DEC, it indicates that the actual current is

used for FFT analysis.

When the notch filter control (60F9.04) is set to 160DEC, it indecates that the actual s peed 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 bit1 determines the filter to be turned on.

7.3.2 Tuning of the position loop
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Table 7-4 Position loop parameters

Panel

Internal Name Description Defaults Range
address address
d2.07 60FBO1 | Kpp|[O] Proportional position loop gain. 10 OK 327
Userd to set the position loop
response unitx 0.01Hz
d2.08 2FFO1A | Kb Yhor f | w|| 0means nofeedforward 1 1000means| 1000 OK 4000
100% feed forward
The unit only is right if the inertia
d2.09 2FF01B | Kb Df f bl ratio is correctly set . / 0-4000
If the inertia ratio is unknown, set
K_Acc_FF(60FB.03)instead
d2.26 60FBO5 | Pos_Filter N The time constant of the position 1 1~-255
demand LPF. Unit:ms
d2.25 | 2FFOOE | Max_Followin_error | M &Ximum allowable 10000 |/
16 error (6065.00)=100*
Max_Following_error_16.
" Setting value:
60FB04 Position loop 1 i 1 lor3
filter order X Use trapezoidal curve mode

3x Use S-shape mode
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Position loop tuning steps:

Step 1 x Kpp adjustment
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 velocity loop. It is

recommended that the setting value of the position loop bandwidth be less than one quarter
of the bandwidth of the velocity loop.

Step 2 x Kvif adjustment
Increasing the Kvff can reduce the position following error and improve the dynamic response

characteristics of the entire system, but it may lead greater over shoot 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 lo  nger.

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, you can also try to gradually decrease the default 100% feed forward.

Speed curve

Speed_Deman

............. S d_buff
b
8 € Pos_Actual
‘l
‘\
A P A |
\ o os_Actual

| Zero
// \( VY seeed Pos_Actual

/ Kvffx a<b<c

05 15 25 35 4.5 55 6.5

Figure7-6 Speed step curve after K vff adjustment

Step 3 x_Kaff adjustment

Users are not advised to adjust this parameter. When the practical application requires very high
position loop response, the acceleration feedf ~ orward 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

current loop responsiveness, so if the settings do not match the Kvp and velocity loop bandwidth,

135

the



Kinco FD5 | @ Ta Y ¥

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 3 =6746518 / K_Acc_FF / Easy_Kload * 100

ACC_% This means what percentage will be used for acceleration feedforward.
K_Acc_FF Kaff(60FB.03), calcudtes the final internal factor of the feedforward.
Easy_Kload Inertia Coefficient in Easy Mode (3040.07) Load coefficient calculated from autatuning or direct

user input inertia ratio.

- Attention

The smaller the value of the K_Acc_FF parameter, the gre  ater the position loop

acceleration feedforward.

Step 4 x Smooth filter adjustment
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. Smoothing Filter (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 x other adju stment
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.

FHgure 7-7 S-shaped speed step curve
7.4 Gain switch (Pro mode )
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