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Preface

Thank you for using Kinco servo products! FD1X5S servo drive is a new generation of small size, good
performance and high stability products developed by Kinco after market research and according to the
characteristics of the automation industry. FD1X5S support CAN, Modbus, EtherCAT, Profinet control methods, and
come standard with the STO (Safe Torque Off) function.It integrates comprehensive protection mechanisms
including overvoltage, undervoltage, short circuit, drive overheating, and can realize limit protection, self-tuning and
precise gain adjustment,which can be used for logistics storage equipment, mobile handling equipment, sorting cars,
mobile service robots and other fields. In addition, FD1X5S must not be used in non-specified high-risk scenarios
such as flammable, explosive, and nuclear industry applications, nor shall it be used in violation of regulations
beyond its rated specifications and compatible structures.

For customers who have special requirements in communication mode, installation mode, protection level, etc.,
we also provide customized servo drive and motor for various application scenarios.

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

correctly set up the drive to achieve the best performance.

Confirmation

® Please confirm whether the product is damaged during transportation

® Please confirm the motor model, drive model, and motor wiring model are consistent with the model you ordered
according to the nameplate information on the drive and motor.

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

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

Part list

Driver accessories package

Accessory package Name Model Count
STO terminal plug F7GM-3.5-06P-4 1
FD115S/FD125S accessory -
package 10 terminal plug F7G-3.5-16P-A 1
Power terminal plug F6AM-5.08-08P-1-A 1
FD135S/FD145S/FD165S STO terminal plug F7GM-3.5-06P-4 1
dccessonfpaciane 10 terminal plug F7G-3.5-16P-A 1
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Safety attentions

Security Definition

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

injury.

Danger

Wrong operation could lead to death or serious injury.

Warning

Risk of minor injury or serious property damage.

Note
Information marked for attention helps ensure proper product operation.

Remind

Suggestion, reminding, or reference linking

Security claims
® Operating qualifications

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

various emergency situations in use.

® Unpacking and acceptance

Note
9 ® Before unpacking, first check whether the appearance of the package is normal and intact, without

obvious scratches, extrusion deformation, damage, or be affected with damp. For safety reasons,
do not use products with damaged packaging or parts.

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

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

® Storage and transportation

)
I Warning
® When handling, please handle with care. Do not stack the products too high to prevent product
damage and personal injury caused by product fall.
® [fthe drive is not used for a long time, it should be confirmed whether there is water or dew inside
the product before use, otherwise there is the risk of burning the drive. Please carry out closer
protection and necessary inspection.
® [f the driver is placed in a low temperature environment for a long time, place it at a temperature
higher than 0 °C for a period of time before use to avoid damage to the driver.
® Please store the product in accordance with the specifications and avoid shock and vibration of the
driver during transportation and storage, otherwise it will cause the risk of product damage.

2
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A

Remind

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

When the product needs to be transported over long distances, it is necessary to pack the product
into a closed box before it can be transported.

® [Installation and operation

A

Warning

® Install in a place that can support the weight of the drive, otherwise there is a risk of injury or
damage to property when dropped.

®  Ensure that the driver is securely installed and screws are tightened. Pay attention to sharp edges
and corners of the driver to avoid injuries or cuts caused by falling.

® The product should be installed in a place that is not easy to burn, to prevent the invasion of dust,
corrosive gases, conductive objects, liquids and flammable substances, and to maintain good heat
dissipation conditions;

L] Ensure that all protective measures are activated before powering on the product.

® Do not touch the shell, brake resistance and other parts to test the temperature during the
operation of the product, otherwise there is the risk of burning.

® In the application of dust, metal debris, oil pollution serious, should use a good sealing equipment
electrical cabinet.

® The static electricity on the human body may seriously damage the sensitive components inside.
Before performing related operations, observe the measures and methods specified in ESD.
Otherwise, the drive may be damaged.

® |t is forbidden to modify the drive without permission. If the drive is damaged due to private
modification, the Department will not be responsible for it!

® When product is installed in a cabinet or terminal equipment, the cabinet or terminal equipment
needs to provide corresponding fireproof enclosures, electrical protection enclosures, mechanical
protection enclosures and other protective devices. The protection level should comply with
relevant IEC standards and local laws and regulations.

Danger

®  I[f the surface of the product is damaged or the parts are incomplete, do not install and operate, otherwise there is a
risk of fire and injury.

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

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

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

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

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

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

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

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

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

®  Only professional personnel can replace the parts, it is strictly prohibited to leave the wire or metal in the machine,

otherwise there is the risk of fire.
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® Maintain

Remind

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

® Do not lay or bind encoder cables and signal cables in the same casing. Too close a distance will
cause signal interference and cause motor misoperation.

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

Danger

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

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

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

manufacturer for repair. Users are not allowed to disassemble the product without authorization.
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Chapter 1 FD1XS5S product description

Chapter 1 FD1XS5S product description

1.1 Product information

1.1.1 Drive naming rule

e
=

Identification Serial number
FD FD series
Identification Voltage input specification Identification Soft version
1 Input voltage DC24~60V 000 Soft version number
Identification Rated output current
1: 5Amms Identification Hardware version
20 15Amms S With STO function
2 3: 30Arms
4: 50Arms
Identification Control mode
6. 80Arms
A:CANopen
A E:EtherCAT
Identification Drive version
55 The fifth generation version low Riofinet
voltage drive

1.1.2 Drive nameplate description

Input voltage/current @

Serial number

= ® SERVO DRIVE
KinCo  FD135s5-AS-000
DC INPUT AC OUTPUT
24VDC 30.0A 3PH 0-17VAC 600W 0-400Hz 30.0A
48VDC 30.0A 3PH 0-33VAC 1200W 0-400Hz 30.0A
60VDC 30.0A 3PH 0-42VAC 1200W 0-400Hz 30.0A

Kinco Electric (Shenzhen) Ltd.
MADE IN CHINA
I

/N:  F135E36010002XX250240001

13
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Chapter 1 FD1XSS product description

1.1.3 Part description

ERRO
RUNO)

Status light——fz0

BUS O

Rotary DIP switch
X1B

X1: Bus communication interface
X1A

X2:Type-cinterface

X310 interface

X4:Encoder interface

PE

W Motor

\ power cable
§]

RB- Brake X5:Power and motor interface.

RB+ resistance

DC-
0cH }DC power

supply

Applicable to FD1155/1255/1358/1458

Rotary DIP switch

X2:Type-c interface
X1B

v
ees

Status light X1: Bus communication interface

X1A

X3:10 interface

X4:Encoder interface

PE

W Motor
power cable

U ——— X&:Power and motor interface

RB- } Brake
RB+ resistance

pC- }DC power _|
DC+ supply

Table 1-1 status light description

Applicable to FD165S

=>r—X6:5TO interface

X6:STO interface

ERR (Red) When the driver reports an error, it is in the steady state and is associated with the OUT4 port
From top RUN (Green) When the drive is ready, it is in the steady state and associated with the OUT3 port
to bottom | PWR (Green) The drive is powered on and the POWER indicator is steady on

BUS (Green)

When packets are transmitted on the CAN bus, the blinking frequency is related to the packet

transmission speed

14
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1.1.4 Drive dimension description

FD115S-AS&ES-000
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FD135S-AS&ES-000
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FD165S-AS&ES-000
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Note: The FD1X5S-PS-000 series drives do not have rotary DIP switch.
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Chapter 1 FD1XS5S product description

1.2 Product specification parameter

Model parameter

FD115S-0S-000 | FD125S-0S-000 | FD135S-0S-000 FD145S-0S-000 FD165S-0S-000

Power 24VDC ~ 60VDC
Input 24VDC (allowable fluctuation range 18V~30V)
voltage Logic power | 500mA-+holding brake coil current,
Power and logic electrical isolation (500VDC)
Max (Upl oA 30Arms 50Arms 80Arms
continuous 5Arms without (Up to 22Arms (Up to 35Arms (Up to S5Arms
- t o without auxiliary without auxiliary without auxiliary
Output st auxiliary cooling plate) cooling plate) cooling plate)
current (rms) cooling plate)
For details about auxiliary heat dissipation, see 5.1.5
Peak current
18 48 100 160 240
(AP)
Feedback signal Tamagawa protocol, incremental encoder

Energy consumption brake

Need external brake resistance (depending on the operation condition, mainly used in rapid start-stop
occasions)

Energy consumption brake

voltage absorption point 63V2V(default)
Overvoltage alarm voltage 70V+2V(default)
Undervoltage alarm voltage 16V+2V(default)
Cooling mode Natural coolin
Weight (KG) 0.405 0.405 0.695 0.867 1.69
Logic loss power (mW) 2500 2500 2500 2500 2500

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

Sy el Input voltage range: 24VDC+15% ; Input current: 2.3 mA ; Logic level standard: IEC 61131-2 Type
1; Input impedance: 10 kQ.
3-channel digital input, Common COMI port ,High level :12.5V~30VDC
Digital input Low level: 0~5VDC , Max frequency : 1KHz, Input impedance :5kQ
Input DI2 and DI3 are high-speed input terminal , response time of <10 ps, Input impedance :2.7kQ)
specification 2-channel pulse input,Pulse+direction, CCW+CW,phase A+phase B (12V ~ 24V)

Pulse input

Max frequency:500KHz
It can be multiplexed as 2-channel DI (DI4 and DIS5 ) by software setting

1-channeldigital output, open collector output

Output LBzt oot Max voltage:30V , Driving capacity:100mA
specification Brake outout 1-channel brake(Voltage: 24V,Output capacity:1A,can directly drive the brake)
P It can be multiplexed as 24V source output or open collector output
Analog 1-channel voltage type analog input, 12bit, -10V ~+10V, differential connection method

Station number

Two 16-bit rotary DIP switch are provided for setting the station number

Gantry synchronization

AS version supports Gantry synchronization

USB

Debug interface, can use Kinco PC software to connection

Protect function

Overvoltage protection, undervoltage protection, motor I?T protection, short circuit protection, drive
overheat protection

Modbus/RS485 g Ts1[1Jpports a maximum 115.2K baud rate and can communicate with the controller using Modbus
It supports a maximum of 1MHz baud rate and can communicate with the controller using the
CANopen
CANopen
Bus EtherCAT Support CoE(CiA402 protocol)and CSP/CSV/PP/PV/PT/HM mode, communication speed 100M
function Non periodic parameter read and write;

Message 1, message 3, message 5, message 9, message 102, message 105, message 111, message 750;

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

Certification UL61800-5-1,IEC61800-5-1,JEC61508 SIL-3
Note : 0 =A:RS485,CANopen,Pulse

=E: EtherCAT, Pulse
=P: Profinet, Pulse

18




Kinco FDI1XS5S servo drive user manual Chapter 2 Motor description

Chapter 2 Motor description

2.1 Product information

2.1.1 Motor naming rule

Identification Serial number T Identification Motor outlet mode
i SMK:Common body series A:Special socket for common body motor
SMC:SMC series A U:Communication encoder socket
H:Three row DB15 PIN socket
Identification Flange size
40° 40x40mm Identification Motor version
S: S version
60: 60x60mm S
60 C: Cversion
80: 80x80mm
130:130x130mm Identification Voltage level
Identification Type - beisy
S:Small inertia
3 D:Medium inertia Identification Pole pairs number
5 5: 5 Pole pairs number
il el e ) Identification Outlet pattern
0020 20x10(W)
" K K: With key
0040: 40x10
0040 W)
0300: 300x10(W) Identification Brake
A Without brake
A
Identification Rated speed B: With brake
” 20:20x100 (rpm)
30:30x100 (rpm) Identification Encoder type
Q: Multi-tum communication magnetoelectric
Q absolute value encoder
W: 2500P/R incremental magnetic encoder
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2.1.2 Part description

SMK60D motor (Suffix SDCA, 400W)

Power interface

Encoder interface

Mounting flange

Mounting screw
through hole

Output shaft

SMKS80D motor (Suffix SDCA , 750W-1kW)

Power interface

Encoder interface

Mounting flange

Mounting screw
through hole

Output shaft

SMK60D&80D motor (Suffix SDCU , without brake)

Power interface+Encoder interface

Mounting flange

Mounting screw
through hole

Output shaft
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SMK60D&S80D motor (Suffix SDCU , with brake)

Power interface

Encoder interface +
Brake interface

Mounting flange

Mounting screw
through hole

SMC130D motor (Suffix 4DSH , without brake)

Power interface

Encoder interface

Mounting flange

Mounting screw
through hole

Output shaft

SMC130D motor (Suffix 4DSH , with brake)

Power interface

Encoder interface
+Brake interface

Mounting flange

Mounting screw
through hole

Output shaft
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2.1.3 Motor mechanical dimension

SMK60D (Suffix:-SDCU, without brake)

200W&400W
JT
KEY
L
600W

73 (MR

0500155

SMK60D (Suffix:-SDCU, with brake)

200W&400W

AT

EQ'
Power Wire ~
L=2007

- :
D e 1 =
N 3
Tl
0Ll L
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600W

oL 1/B5 (I
Housing:Haels-tzp AL/

73 ()

I-Iao-oom
1"
N

I

i

i

!

!

I

1

I

'

|

1

|

T

|

I

'

T

— o0

Al Tl

SMK60D (Suffix:-SDCA)
16 5

LT

KEY ..H'I il
L
pEg FEet i
: . =
74 —4— z
=] 3 1
A E 0+
o 6 PT0£0.1
30£1 L
SMK60D series model With brake Overall dimension (mm) Weight (Kg)
SMK60D-0020-30QAK-5DCU 53.5+0.5 0.6
SMK60D-0020-30QBK-5DCU N 82+0.5 1
SMK60D-0040-30QAK-5DCU 71.5+0.5 0.9
SMK60D-0040-30QBK-5DCU N 100+0.5 1.3
SMK60D-0040-30QAK-5DCA 74.5+0.5 0.9
SMK60D-0040-30QBK-5DCA N 101+0.5 1.3
SMK60D-0060-30QAK-5DCU 95.5+0.5 1.4
SMK60D-0060-30QBK-5DCU N 131+0.5 1.7
SMKS80D (Suffix:-SDCU, without brake , 400W)
Housing: B6LE-04P
%5 jg Terninal :T66L6-3
NEY
: II\ ) . Btk Feedback Wire
- 4 Poer Hire 205
2055
[
o _
- .
= i = 7 '
= - ~ =l A |
g LAY )
é \ (o0
(|5 —-- N85
303 Os0
L [0.05]4]
Bl L
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SMKS80D (Suffix:-SDCU, with brake , 400W)

5 tg_a Tiousing:HBELE-02P

" Terminal : Toslo=B
Housing: HooLo-(4p
W£ Teruinagl:Tﬁﬁlﬁ-ﬁ

KEY
B%E2E Brake Wire
2007
S .
(\(\ 1 Pover Vire ﬂiﬁ?“ Nire

OO 20 .

E
o
T
15,58,
4~y

I
I
|
|
[
9 max
g
L
[
—H
a
=

00 (44
0]

[0.66]4]

pam

310.3

mﬂmg}ﬁ[ﬁm}
Ba
i
[

SMKS0D (Suffix:-SDCU, without brake , 750W~1.5kW)

2%

«4:—%—
KEY

185 Feadback ¥i
A8k Poer Wire 2;%, =
7
6L15 | -3 g
"é; o Al g B 7 )
o Ein ‘ g i
B \§ 4 e
:.% L8 —L- 4496.5
= 80
s 3203 L TTow 4]
=1 34 L

£low]

SMKS80D (Suffix:-SDCU, with brake , 750W~1.5kW)

1

T
LT
L5 i L =7 7 . ,

H{ElE e

S - S A i R Tl L

- 16 N\ 2 oo
Mk — 6. 5

i10.3 J_ 08

d5t1 L

i [1]
m m 1 1906 Luma)
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SMK80D (Suffix:-SDCA)

% 6 /g R =
= § & ©
KEY =i < =
wis i N <5 . :
S 2l ] \
2 - TP
i 1 \ Q\ L

= I8 LT-— N-85.5

2 03 || 7 0%

Q 3Bl

SMKS80D series model With brake Overall dimension (mm) Weight (Kg)

SMK80D-0040-30QAK-5DCU 68+0.5 1.8
SMK80D-0040-30QBK-5DCU Y 96.3+1 2.2
SMK80D-0075-30QAK-5DCU 80.8+0.5 2.3
SMK80D-0075-30QBK-5DCU Y 114.5+0.5 2.5
SMK80D-0075-30QAK-5DCA 83.5+0.5 2.3
SMK80D-0075-30QBK-5DCA Y 117.5+0.5 2.5
SMK80D-0100-30QAK-5DCU 94+0.5 2.7
SMK80D-0100-30QBK-5DCU Y 131.2+0.5 3
SMKS80D-100-30QAK-5DCA 97.5+0.5 2.7
SMK80D-0100-30QBK-5DCA Y 131.5+0.5 3
SMK80D-0120-30QAK-5DCU 108+0.5 3
SMK80D-0120-30QBK-5DCU Y 143.3+£0.5 32
SMK80D-0150-30QAK-5DCU 125+0.5 4
SMK80D-0150-30QBK-5DCU Y 163.3+£0.5 4.5

SMC130D (without brake)

KEY

6

B 1

IO

I

B10S
FLE]A]
25
L3 nnn

25



Kinco FDI1XS5S servo drive user manual

Chapter 2 Motor description

SMC130D (with brake)

KEY
- ©
ear mingg e
[ATae]2]~
EEY
L.TY

19

w0
H"“.
i
B |

145 BFF

551 L
SMC130D series model With brake Overall dimension L (mm) Weight (Kg)
SMC130D-0250-30WAK-4DSH-2 160+1.5 7.6
SMC130D-0250-30WBK-4DSH-2 S 176+1.5 9.6
SMC130D-0300-30WAK-4DSH-2 180+1.5 9
SMC130D-0300-30WBK-4DSH-2 \/ 196+1.5 11
SMC130D-0300-20WAK-4DSH-2 220+£1.5 11.9
SMC130D-0300-20WBK-4DSH-2 S 236+1.5 14.3
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2.2 Product specification parameter

2.2.1 Mechanical characteristics

SMK series medium inertia motor

SMK60D-0020- SMK60D-0040- SMK60D-0060- SMKS80D-0040- SMKS80D-0075-
Model
ode 30QmK-5DCU 30QmK-5DCo 30QmK-5DCU 30QmK-5DCU 30QmK-5DCo
Adapted drive FD125S- A S-000 FD135S- AS-000 FDIZSSO_AS_OO FD135S- A S-000
Rated voltage (VAC) 48 48 48 48 48
Rated power Pn(W) 200 400 600 400 750
Rated torque Tn(Nm) 0.64 1.27 1.91 1.27 2.39
Rated speed nN (rpm) 3000 3000 3000 3000 3000
Rated current In(A) 5.9 10 15 10.3 18.1
Max torque Tm(Nm) 1.92 3.81 5.73 3.81 7.17
Max current Im (A) 18.9 32 48 33 56
Standstill torque Ts(Nm) 0.7 1.4 2.1 1.4 2.63
Standstill current Is(A) 6.5 11 16.5 11 21
Torque constant Kt (Nm/A) 0.12 0.14 0.14 0.138 0.147
0.21 0.43 0.708 0.87 1.45
Rotary inertia Jm (Kgecm?2 ) - - - - -
0.214 (With brake) 0.434 (With brake) 0.731 (With brake) 1 (With brake) 1.61 (With brake)
Brake holding Ls s ’ L5 4
torque T(Nm)
Brak R
rase ated power 7.5 7.5 83 115 115
parameter (W)
Rated voltage 2 24 24 24 2
(VDC)
Max radial force Fr(N) 115 115 115 235 270
Max axial force Fa(N) 70 70 70 90 90
Insulation class F F F F F
. o=A:1P65 o=A:1P65
Protection level P54 o=U:IP54 IP54 IP54 o=U:IP54
Cooling method Totally enclosed, self-cooling
Temperature -20 ~40°C (No freezing)
. Humidity 20~80%RH (no condensation)
Operation
. Ambient . .
environment . Keep away from corrosion, flammable gases, oil droplets, dust
environment
Altitude Less than 2000m,power derating 1.5%/100m between 1000m and 2000m
Note:
m = A: Without brake
B: With brake
o= A: Special socket for common body motor
U: Communication encoder socket
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SMK80D-0100-

SMK80D-0120-

SMK80D-0150-

Model 30QmK-5DCo 30QmK-5DCU 30QmK-5DCU
Adapted drive FD135S- AS-000 FD145S- AS-000 FD145- AS-000
Rated voltage (VAC) 48 48 48
Rated power Pn(W) 1000 1200 1500
Rated torque Tn(Nm) 3.18 3.82 4,77
Rated speed nN (rpm) 3000 3000 3000
Rated current In(A) 24 29.2 36
Max torque Tm(Nm) 9.54 11.46 14.31
Max current Im (A) 73 87.5 110
Standstill torque Ts(Nm) 3.5 42 5.247
Standstill current Is(A) 26.7 31.8 41
Torque constant Kt (Nm/A) 0.149 0.146 0.142
2.04 2.53 3.1

Rotary inertia Jm (Kgecm?2 )

2.2 (With brake)

2.7 (With brake)

3.27 (With brake)

Brake holding t
rake holding torque 4 4 5
T(Nm)
Brake
Rated power (W) 11.5 11.5 11.5
parameter
Rated voltage 24 2 2
(VDC)
Max radial force Fr(N) 270 270 270
Max axial force Fa(N) 90 90 90
Insulation class F F F
) o=A:1P65
Protection level 0=U-IP54 IP54 P54
Cooling method Totally enclosed, self-cooling
Temperature -20 ~40°C (No freezing)
Operation Humidity 20~80%RH (no condensation)

environment | Ambient environment

Keep away from corrosion, flammable gases, oil droplets, dust

Altitude

Less than 2000m,power derating 1.5%/100m between 1000m and 2000m

Note 1:

m = A: Without brake
B: With brake

o= A: Special socket for common body motor

U: Communication encoder socket
Note 2 : The duty of the SMK80D-0150-30QmK-5DCU motor is S3-10min-60% (intermittent periodic duty, cycle time 10min, 60% working time).
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SMC series medium inertia motor

Model SMC130D-0250-30WmK-4DSH-2 SMC130D-0300-30WmK-4DSH-2 SMC130D-0300-20WmK-4DSH-2
Adapted drive FD165S- A S-000 FD165S- A S-000 FD165S- A S-000
Rated voltage (VAC) 48 48 48
Rated power Pn(W) 2500 3000 3000
Rated torque Tn(Nm) 7.96 9.55 14.33
Rated speed nN (rpm) 3000 3000 2000
Rated current In(A) 61 72 71.7
Max torque Tm(Nm) 23.89 28.66 43
Max current Im (A) 191 221.5 240
Standstill torque Ts(Nm) 8.76 10.51 15.76
Standstill current Is(A) 67.1 79.2 85.5
Torque constant Kt (Nm/A) 0.141 0.146 0.2
17.1 22.6 35.9
Rotary inertia Jm (Kgecm?2 )
17.1 (With brake) 22.6 (With brake) 35.9 (With brake)
Brake holding
15 15 15
torque T(Nm)
Brake parameter | Rated power (W) 23 23 23
Rated voltage
24 24 24
(VDC)
Max radial force Fr(N) 900 900 900
Max axial force Fa(N) 450 450 450
Insulation class F F F
Protection level IP65, IP54 at the shaft end
Cooling method Totally enclosed, self-cooling
Temperature -20 ~40°C (No freezing)
. Humidity 20~80%RH (no condensation)
Operation
. Ambient . .
environment . Keep away from corrosion, flammable gases, oil droplets, dust
environment
Altitude Less than 2000m,power derating 1.5%/100m between 1000m and 2000m

Note: m=A: Without brake
B: With brake

2.2.2 Overload characteristic

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

Drive and the motor work at the same time, if the load rate of the motor reaches 100% first, the overload alarm
protects the motor; When the load rate of the driver reaches 100% before the motor, the overload alarm protects the
driver.

Standard motor has no temperature sensor for overheating protection, can not real-time monitoring of the actual
temperature of the motor, if there are special conditions need to detect the real-time temperature of the motor, please
consult our sales staff.
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SMK60D-0020-30QmK-5DCU

400% -

350% -

300% -

250% -

200% -

Load ratio(%)

150% -

100% -

50% -|

0% T

80 20

Running time (s)

SMK60D-0040-30QmK-5DCA/SDCU

300% -

250% -

200% -

150% |

Load ratio(%)

100% -

20 30 40 50 60 70

Running time (s)

SMK80D-0040-30QmK-5DCU

250% -

200% -

150%

100%

Load ratio(%)

0 30

T
60 20 210 240

Running time (s)

SMKS80D-0075-30QmK-5DCA/SDCU

350% -

300% -

250% -

200% |

150% -

Load ratio(%)

100% |

100 120 140 160 180 200

Running time (s)
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SMKS80D-0100-30QmK-5DCA/SDCU

400%
350%
300% \
8 250%
g
£ 200%
e N
3 1s0% —
100%
50%
0%
0 30 60 20 120 150 180 210 240 270 300
Running time (s)
SMKS80D-0120-30QuK-5DCU
300%
250%
200%
g N
£
% 150% \
= I e S
'3 100% —
50%
o% o 30 60 90 120 150 180 210 240 270 300 330
Running time (s)
SMC130D-0250-30WmK-4DSH-2
250%
200% \
g 150%
Z ~—]
$ I e
£ T —
E 100%
50%
o 0 10 20 30 40 50 60 70 80 90 100
Rumning time (S}
SMC130D-0300-30WmK-4DSH-2
250%
200% \
E 150%
Z ~——]
$ I e
£ T
E 100%
50%
o [ 10 20 30 40 50 60 70 80 90 100
Rumning time {S)
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Relate parameter:

Name CANopen Modbus Type Data type Explanation
Motor IIT actual utilization 2FF01010 2A00 RL uint 8 The actual load rate of the motor
Actual drive IIT utilization 2FF01110 2A01 RL uint 8 The actual load rate of the drive
Motor temperature alarm point 64101810 7180 RWSL int 16 The default. alarrsl pointfor - the
temperature is 100 ° C

Note

-

® After the driver or motor IIT failure (fault code: 080.0), driver output short circuit (fault code:

008.0), driver bus voltage is too high (fault code: 002.0) and other alarms, stop the fault first, check
the cause of the fault, and then try to run. If the root cause of the fault is not identified, a
high-frequency reset may cause damage to the drive hardware.

® When the motor is not connected to the temperature sensor or the temperature sensor is abnormal,
the motor temperature will be displayed at -40°C.

2.3 TN curve

SMK60D-0020-30QmK-5DCU

SMK60D-0040-30QmK-5DCU/SDCA

25

3.81 3.81
3.5
2 [192 1.92 3 \
- 2.5 \
) 15 g Short term workspace \
Z Short term workspace \ £ 2 \
I s
D 127
.64 1.27
0.5 Contin - o 05 Continuous workspace \
on! uous wo pace
. 0 \
0 1000 2000 3000 4000 0 1000 2000 3000 4000
n (rpm) o (rpm)
SMK60D-0060-30QuK-5DCU SMK80D-0040-30QmK-5DCU
6
5.73 57 5
; N\
\ 4 381 3.81
_ 4 Short term workspace \
g g 3 | Short term workspace
B [P
2 1.91 \
Continuous workspace 191 — \
1 1 |~ Continuous workspace 2
0 \ :
0 1000 2000 3000 4000 0 1000 2000 3000 4000
n (rpm) n (rpm)
SMK80D-0075-30QuK-5DCU/5SDCA SMK80D-0100-30QmK-5DCU/5SDCA
8
7.17 717 12
7 \ 10 | 954 9.54
6
: A\ , A\
g 4 Short term workspace \ g . Short term workspace \
> \ - N\
3339 A 4 318
2 2 3.1\
1 Continuous(workspace 2 Continuous workspace \
. \ 0
0 1000 2000 3000 4000 1] 1000 2000 3000 4000
n (rpm) n (rpm)
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SMK80D-0120-30QmK-5DCU

SMKS80D-0150-30QmK-5DCU

14 1 ham 14.31
12 1146 11.46 14 ‘\
\ 12 \
N \ 21 Short ks 3
,ET 8 2 . erm workspace \
< s Short term workspace \ Pt \
= 6
4.77
4 382 \ 4 4.77 \
) 3. \ ) Continuous workspace \\
Continuous workspace \
0 0
0 1000 2000 3000 4000 0 1000 2000 3000 4000
n (1pm) o (rpm)
SMC130D-0250-30WmK-4DSH-2 SMC130D-0300-30WmK-4DSH-2
25
23.89 23.89 30
28.66 28.66\
20 \ 25 \
g1 \ o
Z Short term workspace \ g s Short term workspace
=10 = \
7.96 10 9.55
7.96 9.53 \
5 5
Continuous workspace
Continuous workspace \ \
1]
’ 0 1000 2000 3000 4000 0 1000 2000 3000 4000
n (rpm) n (rpm)
SMC130D-0300-20WmK-4DSH-2
50
43 43
40 \
E_\ 30 Short term workspace
[
=20
14.33 \
10 1433 \
Continuous workspace \k
0
0 1000 2000 3000
n (rpm)

Note

-

® Influenced by the reverse electromotive force parameters of the motor, the floating range of the velocity

inflection point in the TN curve is +10%.
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3.1 Cable accessory

3.1.1 Product information

3.1.1.1 Power cable naming rule

Chapter 3 Accessory description

Identification Cable property
Identification Cable function type S:Shielded cable
M Motor power cable FS: High flexibility shielded cable
F
BS: Shielded cable with brake
Identification Drive end connector
- BFS: High flexibility shielded cable with brake
A:Needle type cold press terminal
A
Y:Fork shaped cold press terminal
Identification Cable length
Identification Rated current 0.5:0.5m
6A: Rated current 6A
1:lm
12A: Rated current 12A LL
3:3m
6A 20A: Rated current 20A
5:5m
30A: Rated current 30A
40A: Rated current 40A
Identification Motor end connector
A2:Commeon body motor front outlet(6A)
Identification Motor platform A3:Common body motor rear outlet(6A)
K K:SMK BO:Common body motor front outlet(6A&124)
Bl:Common body motor rear outlet(6A &124)
A2 DO0:Common bedy motor front cutlet(20A&30A)
D1:Common body motor rear outlet(20A&304)
. L:4PIN plastic plug for flying leads type
3.1.1.2 Encoder cable naming rule
SP: Aviation plug for flying leads type (SP2110/S5PIN)
LIS1:Aviation plug for flying leads type (INICONS1)
Identification Cable function type Identification Cable property
E Encoder cable Null: Standard cable
F
F: High flexibility cable
Identification Drive end connector
H H: 3 row DB15 PIN connector Identification Cable length
0.5:0.5m
1:lm
Identification Encoder type LL
3:3m
QY: Multi-tnrn communication encoder
5:5m
QY MV: Single-turn communication encoder
WA Incremental encoder
Identification Motor end connector
A0:Common body motor front outlet
Identification Motor platform Al:Common body motor rear outlet
AQ
K K: SMK H: 3 row DBL15 PIN connector
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3.1.1.3 Brake cable naming rule

BRAF -LL -KL
Identification Cable function category Idem:l:ﬂﬁﬂn SPIN ) S
BRA Motor brake cable
Identification Cable category
F: Flexible cable Identification Cable length
F Null: Common cable (5):0.5m
01:1m
LL
03:3m
05:5m
3.1.2 Connector description
3.1.2.1 Power cable connector description
Connector drawing Adaptive motor Pin Singal name Color
PIN1 U White
PIN2 W Black
SMK60D series PIN3 v Red
490Wmotor PIN4 PE Yellow
(Quick-plug type) and green
Rear outlet BR+
Front outlet PINA . . Brown
Connector model (Motor end): (With brak;r;otor signal)
SC-MC6S-AQ20-00 3
PINB (With brake motor signal) Blue
PIN1 U White
PIN2 W Black
PIN3 \% Red
SMKS80D
; PIN4 PE Yellow
series 750W, 1kW motor and green
(Quick-plug type) BR+
Front outlet Rear outlet PINA (With brake motor signal) Brown
Connector model (Motor end): PINB BR- Blue
6353E-06S-AB-W00 (With brake motor signal)
1 . 2 PIN1 U White
Affi SMK6OD&SMK80D PIN2 v Red
- I: series 200W,400W motor
3 i + (Flying leads type) PIN3 w Black
Connector model (Motor end): Yellow
H66L5-04P PIN4 PE and green
PIN1 U White
SMK60D series 600W
motor PIN2 \Y Red
SMKS80D series
SPaLID/Ss 750W,1kW motor
A view (Flying leads type) PIN3 w Black
Connector model (Motor end): Yellow
SP2110/S5 PIN4 PE and green
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PIN1 18] White
—
AE_4|: S% SMKS80D series PIN2 PE Yellow
I 1.2kW, 1.5kW motor and green
L—T si-w00411-01 .
i (Flying leads type) PIN3 w Black
Connector model (Motor end):
51-100411-01
PIN4 A\ Red
3.1.2.2 Encoder cable connector description
Connector drawing Adaptive motor Pin Singal name Color
PIN1 +5V Red
5
PIN2 GND Orange
Sl 7o)
VB+
EH / | PIN3 (Suitable for multi-turn Brown
Motor end , o= - encoder motor)
VB-
Front outlet Rear outlet PIN4 (Suitable for multi-turn Black
Connector model: . encoder motor)
SC-MC7S-A820-P0 6 8501\/fI]K series PIN5 SD+ Blue
o kanlge m°t°)r PING SD- Purple
ick- €
Quick-plug typ PIN7 Shielded Shiclded
1 PIN1 +5V Red
(@]
54 Lis
o PIN2 GND Orange
Drive end . "O ! PIN9 SD+ Blue
&
PIN14 D- Purpl
Connector model: N S upe
3 row 15 PIN male Metal Shielded /
PIN1 +5V Red
PIN2 GND Orange
VB+
6 5 PIN3 (Suitable for multi-turn Brown
3 encoder motor)
Motor end 2 1 VB-
PIN4 (Suitable for multi-turn Black
_ encoder motor)
SMK series 60,80 PINS SD+ Blue
Connector model: flange motor PIN6 SD- Purple
SC-06 female (Flying leads type) | prN7 Shielded Shielded
1 PIN1 +5V Red
O
; s PIN2 GND Orange
Drive end BN PIN9 SD+ Blue
bt
jras: PIN14 SD- Purple
Connector model : .
3 row 15 PIN male Metal Shielded /
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3.1.3 Cable selection list

Power cable

LL

Motor model e2DIC Cable model Cable drawimg
name
Front M-A-12A-KBO-LL-S
outlet M-A-12A-KBO-LL-FS
100410
SMK60D-0040-30 -
QAK-5DCA B 5
s
2/e P ‘
Rear M-A-12A-KB1-LL-S & ) j
outlet M-A-12A-KB1-LL-FS _J
o 1 4025 | 50
N
100£10
LL
Xix
Front M-A-12A-KBO-LL-BS
outlet M-A-12A-KBO-LL-BFS
4045 | 505
100+10
SMK60D-0040-30
QBK-5DCA
o
Rear M-A-12A-KB1-LL-BS
outlet M-A-12A-KB1-LL-BFS
4035 | 507
100£10
LL
Front M-Y-20A-KDO-LL-S Il ==
outlet M-Y-20A-KDO-LL-FS
405 | 507
100410
SMKS80D-0075-30
QAK-5DCA
Rear M-Y-20A-KD1-LL-S ﬁ
outlet M-Y-20A-KD1-LL-FS .
| 40:5 | 505
10010
LL
o
SMKS80D-0075-30 Front M-Y-20A-KDO0-LL-BS
QBK-5DCA outlet M-Y-20A-KDO-LL-BFS

4035 | 503

100:10
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SMK60D-0020-30
QuK-5DCU

M-A-6A-L-LL-S
M-A-6A-L-LL-FS

Front M-Y-30A-KDO-LL-S ) )
outlet M-Y-30A-KDO-LL-FS
405 | 60
100210
uw
SMKS80D-0100-30
QAK-5DCA
P
Rear M-Y-30A-KDI1-LL-S —j >—|—
outlet M-Y-30A-KDI1-LL-FS L 60t
4045 | 607
100:10
L
i
SMKS80D-0100-30 Front M-Y-30A-KDO0O-LL-BS
QBK-5DCA outlet M-Y-30A-KDO-LL-BFS
4016, | 607
100:10
w

SMK60D-0040-30
QuK-5DCU

SMKS80D-0040-30

M-A-12A-L-LL-S
M-A-12A-L-LL-FS

QuK-5DCU

SMK80D-0150-30
QoK-5DCU

M-Y-40A-LJ51-LL-S
M-Y-40A-LJ51-LL-FS

S1-100411-01

a5 853

100210
QoK-5DCU .
[ | — =
SMK80D-0075-30 ) M-Y-20A-SP-LL-S M &! |
DoK-5DCU M-Y-20A-SP-LL-FS o ||
100£10
1L
A view I.\\\li (¢ /
SMK80D-0100-30 ) M-Y-30A-SP-LL-S E \m L 4@|
QoK-5DCU M-Y-30A-SP-LL-FS e o | o |
100+10
1L
{ L
SMKS80D-0120-30 - %M (& T —

100£10
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Encoder cable

Motor model G Cable model Cable drawimg
name
P IN7
OLJo
L
) A
E-H-MV-KAO-LL* . 7
INS =4HEPIN DB 2
SC-MCT7S-A820-P0 10 ;gzﬁ
Front u
outlet o
« o=
3 = ]
E-H-QY-KAO-LL® . ’ Bl — E
NG P :mgg;w
SCHTTS AP e
SMK40&60&80 series
motor
(Quick-plug type) (¢ j ) D =
E-H-MV-KA1-LL* I @
=HH5PIN DB &
R
" BN
Rear
outlet
(L ﬂ'ﬂ‘\\
hYY I\ =
E-H-QY-KA1-LL? 7 ]
mﬂtll.
ao::;mm . vew
{ L
1 —1
E-H-MV-U-LL? m=—
SC-06M £ =#H5PINDB £
100£10 bl
fat e
SMK60&80 series motor “
(Flying leads type) )
{f e —
0] ) € 1o 0
E-H-QY-U-LL® — =] g
L e %
Note:
a An encoder cable that uses a multi-turn magnetic motor as a single-turn magnetic motor.
b Essential battery-powered encoder cable for multi-turn absolute encoder motor.
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3.2 External installation instruction

Table 3-1 Recommended circuit breaker model

) Recommended circuit breaker
Servo drive model
Model Specification Manufacture factory
FDI115S FAZ-C10/1 230VAC, 10A
FD125S FAZ-C20/1 230VAC, 20A
EATON
FD135S FAZ-C40/1 230VAC, 40A
FD145S FAZ-C63/1 230VAC, 63A
FD165S NDB3-100Z2 F200/2MUL1A0 DC80V, 200A Nader

Table 3-2 Recommended noise filter model

Recommended noise filter
Servo drive model
Power Model Specification Manufacture factory
FD115s/ | 48V power supply ME410-20/Z Single phase DC/AC 120/250VAC, 20A MINEN Electric
FDI25S | 24V logic power QMLO6W1 Single phase DC/AC 115/250VAC, 6A QIMAI
48V power supply ME410-30/Z Single phase DC/AC 120/250VAC, 30A MINEN Electric
FDI135S
FD1X5S 24V logic power QMLO6W1 Single phase DC/AC 115/250VAC, 6A QIMAI
series 48V power supply | ME410-50/Z | Single phase DC/AC 120/250VAC, 50A MINEN Electric
FD145S
24V logic power QMLO6W1 Single phase DC/AC 115/250VAC, 6A QIMAI
48V power supply ME410-72 Single phase DC/AC 120/250VAC, 72A MINEN Electric
FDI165S
24V logic power QMLO6W1 Single phase DC/AC 115/250VAC, 6A QIMAI
Table 3-3 Recommended contactor model
Slaro dive Recommended contactor Note
model Contactor model Specification Manufacture factory
FDI115S/125S/
135S/145S TGCI1-6511 AC220V,65A TENGEN The user chooses the working voltage of the
FD165S NC1-8011Z AC220V, 80A CHNT contactor coil according to the field use
Table 3-4 Recommended fuse
Recommended fuse
Servo drive model
Specification Rated current (A) | Manufacture factory
FD115S/FD125S | ANL35A80VDCMS8 (Power supply side) 35
FDI135S ANL60A80OVDCMS (Power supply side) 60
FD1XS5S series
FD145S ANLI150A80VDCMS8 (Power supply side) 150 Vicfuse
FDI165S ANL200A80VDCMS8 (Power supply side) 200
FD1X5S series ATV3A60VDC (Logic power supply side) 3
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A Warning

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

damage caused by the peak voltage to the equipment.

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

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

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

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

Table 3-5 Recommended wire diameter

Model FD115S/FD125S FD135S FD145S FD165S
Power supply wire 14AWG, 2mm?, 10AWG, 5mm?, 6AWG, 13 mm?, SAWG, 16 mm?,
diameter (AWG) strip length 6~7mm strip length 6~7mm strip length 6~7mm strip length 17mm
1o tZ‘fmmal wire 16~26AWG, 0.2~1.5mm?, strip length 10mm
lameter
S é?rmmal wire 16~26AWG, 0.2~1.5mm?, strip length 10mm
lameter

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

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

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

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

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

@ Keep a distance of more than 30cm between power cable and signal cable. Try to avoid laying them in parallel. Do not lay power
cable and signal cable in the same conduit or bundle them together.

Brake resistance

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

Table 3-6 Recommended specifications for braking resistor

Driver type N{)igg u::g{:g;i??gf i Brake resistance power [W] G rf;liisli?ggi;’gﬁlgg ey
FDI115S/FD125S 10 100 500
FD135S 5 100 500
FD145S 3.5 200 500
FD165S 1 500 500
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Table 3-7 Brake resistance parameters

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

will cause brake resistance or drive damage.
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Chapter 4 Model selection

SMK motor
Servo motor Drive
Rated torque Rated current .
Type Peak torque Peak current Moter model Drive model
SMK60D-0040-30QAK-5DCA
1.27Nm 10Amms FD1255-wS-000
3.81Nm 32Arms SMK60D-0040-30QBK-5DCA
2 39Nm 181 Arms SMK80D-0075-30QAK-5DCA
7.17Nm 56Arms SMKS80D-0075-30QBK-5DCA
FD135S-mS-000
3 18Nm 2AAMS SMK80D-0100-30QAK-5DCA
9.54Nm 73Arms SMK80D-0100-30QBK-5DCA
0.64Nm 5 9Arms SMK60D-0020-30QAK-5DCU
1.92Nm 18.9Arms SMK60D-0020-30QBK-5DCU
SMK60D-0040-30QAK-5DCU
. 1.27Nm 10Arms FD125S-mS-000
Medium 3.81Nm 32Arms SMK60D-0040-30QBK-5DCU
inertia
1 27Nm 10 3Arms SMK80D-0040-30QAK-5DCU
3.81Nm 33Arms SMKS80D-0040-30QBK-5DCU
2 39Nm 181 Arms SMK80D-0075-30QAK-5DCU
7.17Nm 56Arms SMKS80D-0075-30QBK-5DCU
FD135S-mS-000
3 18Nm DAAMS SMK80D-0100-30QAK-5DCU
9.54Nm 73Arms SMKS80D-0100-30QBK-5DCU
3.82Nm 29.2Arms SMK80D-0120-30QAK-5DCU
11.46Nm 87.5Arms SMK80D-0120-30QBK-5DCU FD145S-mS-000
4.77Nm 36Arms SMK80D-0150-30QAK-5DCU
14.31Nm 110Arms
SMC motor
Servo motor Drive
Rated torque Rated current .
Type Peak torque Peak current Moter model Drive model
7 96Nm 61 Arms SMC130D-0250-30WAK-4DSH-2
23.89Nm 191Arms SMC130D-0250-30WBK-4DSH-2
: SMC130D-0300-30WAK-4DSH-2
Medium 9-55Nm 72Arms FD1655-wS-000
IS 28.66Nm 221.5Arms SMC130D-0300-30WBK-4DSH-2
14.33Nm 77 7 Arms SMC130D-0300-20WAK-4DSH-2
436Nm 240Arms SMC130D-0300-20WBK-4DSH-2
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Chapter 5 Product installation

5.1 Drive installation

5.1.1 Use requirement

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

Transport and storage conditions

® Please ensure that the product is not subjected to more than permitted burdens during
transportation and storage, including:
- Mechanical load
- The temperature is not allowed
- Moisture
- Corrosive gas

® Please store and transport in original packaging, which provides adequate protection against
routine problems.

Technical requirements

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

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

® Follow the instructions and warnings in this document.

Operator requirements

This product should only be operated by an electrical engineer who is familiar with the following provisions:

- Installation and operation of electrical control systems

- Applicable regulations for the operation of safe engineering systems

- Applicable provisions for accident protection and occupational safety

- Familiarize yourself with the documentation of the product

Operator must take mechanical protection measures to protect personal safety. Please wear necessary protective

equipment, such as anti-smash shoes, safety clothing, safety glasses, protective gloves and sleeves.
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5.1.2 Installation environment condition

Working -20°C ~ 40°C (no freezing) .When the operating temperature exceeds 40°C. the driver needs to be derated
Working Humidity | Less than 90%RH (no condensation)
Storage Short-term storage (within 1 month) : -20°C ~ 65°C
temperature Long-term storage (over 1 month) : -10°C ~ 55°C
Storage humidity 90%RH (no condensation)
Protection class 1P20
Altitude Less than 3000m,power derating 1.5%/100m between 1000m and 3000m
Atmospheric 70kpa ~ 106kpa

Installation site

It needs to be installed in an electrical cabinet with an IP54 protection class.
The length of the control cable and bus cable installed on the equipment shall not exceed 30 meters, and the
length of the power cable and encoder cable shall not exceed 10 meters.

Installation method

Install vertically or horizontally

Vibration

Without packaging: Sinusoidal vibration
10Hz~58Hz 0.075mm
58Hz~150Hz  10m/s2(1g)

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

5.1.3 Precaution

® 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 :

»  The power cable must be connected to the X5.

»  Turn off the power when connecting cables.

»  Touching live 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 down, beware before touching live

parts:

»  Turn off power to electrical equipment with the power switch and prevent it from turning on again

®  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 servo drives 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.

When connect the drive, the cable connected to the servo drive needs to be routed downward to prevent existing

liquid from being attached to the cable and following into the driver along the cable, causing damage to the

driver and causing accidents!

® When installing the drive on the wall, it should be placed vertically and an appropriate distance should be

reserved at the top and bottom.

® [fusing heat-generating components such as braking resistors, it is necessary to fully consider the heat

dissipation issue, ensure the heat dissipation space for the drive, and guarantee that the driver is not affected.

(unit: mm).
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5.1.4 Drive installation spacing

There are two ways to install the servo drive of the FD1X5S : vertical installation or horizontal installation, and
the hole should be drilled according to the hole position for fixation in the product size drawing.

When the driver is installed vertically, a gap of 25mm should be reserved between the driver and the
wall/cabinet. When the driver is horizontally installed, leave a gap of 25mm between the sides without network ports
and the wall/cabinet surfaces, and 80mm between the side with network ports and the wall/cabinet surfaces. The

spacing and installation methods are as follows

Table 5-1 FD1X5S servo drive installation spacing and method

Installation spacing Installation method

Vertical installation

[ )

25.00 mm
— —J
25.00 mm 25.00 mm
%) il
o &
o) B
B
-&1 £ |
&
L e TN

_'
[ ) .

Horizontal installation

| 1
I I -
i
=
AN I8l ® AN

L ]
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5.1.5 Auxiliary heat dissipation description

The output currents for the FD115S, FD125S, FD135S and FD145S are 5Arms, 15Arms, 30Arms and 50Arms
respectively. These values were measured with the driver mounted on a 300mm*300mm*10mm (L*W*H) black
oxide 6063 aluminum plate auxiliary heatsink.

The output currents for the FD165S is 80Arms. This value was measured with the driver mounted on a

400mm*400mm*10mm (L*W*H) black oxide 6063 aluminum plate auxiliary heatsink.

black oxide 6063 aluminum plate

=l

C<ER

Power supply

1

i N8 ®

H
Figure 5-1 Auxiliary heat dissipation installation diagram
5.1.6 Safety operation and inspection
Item Content Checked
During installation, operators should wear electrostatic wristbands, and the
Preparations before installation hole positions should accurately correspond to structural components 5
product installation to avoid collisions between devices and structures, and to prevent cable from
being squeezed or pulled.
Input Voltage Whether the voltage of the power supply and logic power supply are within the 5
allowable range.
Cable Whether there is discoloration or oxidation in the cable and terminal; 5
Whether the insulation layer is aged or cracked ;
Whether there is dust, metal shavings and other foreign matter on the surface of
Environment the product; ]
Whether the working temperature is -20~40°C, and whether the humidity is less
than 90% (no condensation).
Abnormal sound Whether abnormal noise occurs during startup and operation. o
Indicator light Whether the indicator light display normally m)
.. Installation and maintenance personnel need to complete the standard training of
Personnel training . o
the Kinco factory
Note:
1. Before conducting the inspection items, please ensure that the product is in a power-off state
2. If the product is damaged, it needs to be returned to the factory for repair. It is not allowed to disassemble and repair it
without authorization
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5.2 Motor installation

5.2.1 Installation environment condition

Project Requirement

Operation temperature 0°C~40°C (No freezing)

Humidity 20~80%RH (no condensation)
Installation site Stay away from corrosion, flammable gases, oil droplets and dust
Installation altitude Less than 2000m, power derating 1.5%/100m between 1000m and 2000m

5.2.2 Precaution

Project

Description

Anti-rust

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

Installation

Improper installation method will cause damage of motor's encoder. Please note the following during the installation
process:

® When operators installation pulleys on the servo motor shaft with key, it is necessary to use screw hole. In order to
install pulleys, operators need to insert double-headed nail into screw holes and use washers on the surface of coupled
end. Then use nuts to fix into pulleys gradually.

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

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

® In 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.

Centering

® When it is connected with machine, please use coupling and make shaft center of servo motor and machine 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

® Servo 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:

® Make sure the oil level is lower than month of oil seal.

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

® When servo motors are installed in vertical upward direction, please avoid oil accumulating in the month of oil seal.
The motor bearing has its own double-sided dustproof effect, and the assembly of the oil seal will increase the loss of
the motor, resulting in a decrease in the efficiency of the motor. If it is not a place where oil seals must be installed, it is
not recommended to install 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, please 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 waterproof 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.

1. Evenly apply high temperature lubricating oil to the sealing ring of the oil seal lip.

2. the oil seal has a groove side facing inward, ensure that the oil seal is perpendicular to the machine shaft, use a
suitable sleeve to push the oil seal into the cavity.

3.After successful installation, check whether the oil seal is tilted. The oil seal should be fitted with the motor bearing
cover, and the lip of the oil seal should be completely closed to ensure the tightness of the oil seal.

Cable

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

Connector

In terms of connectors, please note the following:

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

® When 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.

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

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

® When handling operations 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.

® [f operators use bend cable, please do not add pressure to connectors during the wiring operations. If pressure is
added to connectors, it will cause connector damage.
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A Warning

® Please install motor indoor of no rain and direct sunlig

® Please do not use this product in the corrosive environment (Hydrogen sulfide, 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 (good 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 requirements 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.

®  When using a magnetoelectric encoder motor with a brake function, the positive and negative

poles of the brake wiring need to be distinguished. Wrong polarity connection may cause

positioning accuracy to decrease, encoder data to fluctuate, motor to jitter and other abnormalities.

5.2.3 Oil seal installation instruction

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

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

Shaft Seal Installation S Ee

N e — 1. Seal must be fitted with gaiter spring visible
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2, Ensure that seal is lubricated sufficiently for
installation and initial start-up. (HP-R
lubricants of Sinopec is recommended)
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3. Sealing lip must be protected from damage during
installation by use of suitable sleeve over shaft.
Specifications of sleeve refer to shaft seal
o installation flow chart printed on opposite page.
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4, Firmly support rear of motor on suitable press,
taking care to avoid damage to connectors.
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. WARNING:

‘\ @ Under no circumstances attempt to hammer seal into position
B
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Note
9 ® Before installing the oil seal, ensure that experienced personnel install the oil seal according to
correct steps to prevent damage to the motor or the oil seal.
® Do not use a hammer to directly hit the oil seal for assembly. Direct tapping will cause deformation
of the oil seal, scratches on the outer diameter of the oil seal and the seal lip, and the spring of the
oil seal.
® When installing the oil seal, the oil seal must be placed horizontally and then installed under
uniform pressure. If the oil seal is forcibly installed in the skewed state, it will cause the

deformation of the oil seal and thus fail.
® [f no professional tools can be installed, use a stop plate on the oil seal, and evenly apply force to
knock the oil seal into the oil seal chamber.

5.3 EMC configuration description

FD1XS5S servo drive meet the relevant requirements of EMC certification standards EN 61800-3, EN61000-6-2,
EN61000-6-4 and so on under the set conditions, but in the course of product use, it may be affected by the actual
installation method, connector and wiring status. Results in different EMC test levels.

A Warning
o

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

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

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

produced comply with relevant laws.

Site condition

FD1X5S devices are not directly connected to the mains and meet the requirements of OVC II and PD2 use sites.
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Installing environmental condition
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Ground
Figure 5-2 FD1X5S series drive installation environment diagram
9 Note
1.Select the shielded cables in the diagram with a shielding coverage rate of more than 85%.
Serial number Cable name Specification
OB Power cable Shielded cable
@ Brake cable Shielded cable
® Encoder cable Shielded cable
® Power cable Shielded cable
@ Input/Output signal cable Shielded cable
Communication cable Shielded + twisted pair cable
- STO cable Shielded cable

2. Please install the device in the control cabinet. The device should be installed on the same metal
backplane with good electrical conductivity in the cabinet.

(1) EMC noise filter

To ensure compliance with EMC standards, install an EMC noise filter at the power input close to the servo
drive.
The length of the cable between the output of the noise filter and the input power supply of the driver should be
less than 30cm;
The driver and filter are installed in the same metal backplane and the metal backplane is well grounded;

Do not lay the input and output cables of the filter in the same slot or bind them together.
The PE of the filter and the PE of the driver are single-point grounded, and it is forbidden to connect PE in

series to the ground pile.
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Metal backplate
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Figure 5-3 EMC noise filter installation diagram

(2) Shielded layer

Input and output signal cables, power cables, encoder cables and communication cables please use shielded
cables.

The shield of the encoder is clamped to the connector metal housing using metal cables.

The shielding layer near the driver side of the power cable is locked to the driver PE screw using the U-shaped
metal clip delivered with the product.

If the power line and the encoder are not direct outlet solutions, it is necessary to peel the sheath layer at both
ends of the connector and connect the shielded layer of the cable to the metal plate using a 360-degree shield
clamp.

(@) ©

{ i @ |

&
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.
—_

PE groudin:

®

Figure 5-4 FD1X5S servo drive side power line/encoder line shield layer 1* processing mode

: Metal
\backplate

Peel the protection covers at both ends of
the connector and lock the shield to the
same metal backplane using 360 degree

shield clamp

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

Figure 5-5 FD1X5S connector side power line/encoder line shield layer 2* processing method
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(3) Grounding
® In order to prevent electric shock, be sure to ground the reactor, noise filter, driver;
® When multiple servo drivers are used, do not connect the ground cables of multiple servo drivers in series.
Instead, use the single-point grounding method.
® The driver should be grounded with the shortest possible cable (>2mm?). If the ground cable is longer, increase

the diameter of the ground cable (24mm?).

(4) Magnetic ring
® When the driver and motor are used for wiring and grounding problems, mutual interference with other devices
may still occur. In this case, a magnetic ring can be placed on the cable to effectively inhibit interference.
® The preferred choice of ferrite magnetic ring, can suppress higher frequency interference above 1M, the power
cable is must to add RFC-H13 magnetic ring (around 2-3 turns), the encoder line and other I/O signal line is
recommended to add RFC-10 magnetic ring (around 2-3 turns), the magnetic ring installation position as close as

possible to the driver side, the magnetic ring installation distance on the cable should be less than 300mm. The
installation diagram is as follows:

Cable length <300mm

Magnetic buckle (three tum winding)

g 1 Encoder cable sLlo
Ly

|EE z D © 1]: 0D j):E

‘.‘:1. = @ = = e — ot 1o
] o H S

=

Power cable

T L T

.

A r IS,

Cable length<300mm

Figure 5-6 Magnetic ring installation diagram
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6.1 FD1XS5S interface distribution
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FD145S
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FD165S
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6.2 Drive interface terminal description

6.2.1 Bus communication interface (X1)

Model FD1X5S-AS-000 FD1X5S-ES/PS-000
Pin RS485/Modbus CAN EtherCAT/Profinet
1 - CAN_H TD+
X1A(IN)  X1B(OUT)
2 - CAN L TD-
8 10 s ; 3 - GND_CAN RD+
L L 4 485B ) )
5 485A - -
6 - DATA+ (Gantry) RD-
7 - DATA- (Gantry) -
6.2.2 Communication debugging interface (X2)
Pin Signal
Al A2 A3 MRS A6 AT A8 AS A0 AL A2
Al&B12 GND
(o] ] ] o st [ [ ] ] e ][] v
A7&B7 USBDN
(0] ] | o] s [ [ ] 2] s ][] ]
B2 BUL BW BY B8 BT B6E BS B4 B B2 Bl
A4&B9 +5V

Note:To prevent signal loss or disconnection affecting debugging, the USB debug cable should not exceed 3 meters.

9 Note
o

FD1X5S series driver use the Type-C communication interface to connect and debug the PC end.

Users can buy the charging cable of the fast charging Type-C connector online. It should be noted
that some cables may have GND and PE short connection, which will affect the communication
stability. You need to use the usb isolator cable to connect the two ends. The isolator cable purchase

link is as follows:

https://item.taobao.com/item.htm?abbucket=20&1d=595748069191 &mi_id=0000wq4Yne7hVGgZ

6824U1cEzXfzgyN6492hl gAJKGZHWSw&ns=1&priceTId=2147861¢c17652629777688108e1194

&spm=a21n57.1.hoverltem.8&utparam=%7B%?22aplus_abtest%22%3A%22e2e1{0fcf3589c85dafe

f5ce2393b4e1%22%
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https://item.taobao.com/item.htm?abbucket=20&id=595748069191&mi_id=0000wq4Yne7hVGgZ68a4U1cEzXfzgyN6492hLqAJKGZHWSw&ns=1&priceTId=2147861c17652629777688108e1194&spm=a21n57.1.hoverItem.8&utparam=%7B%22aplus_abtest%22%3A%22e2e1f0fcf3589c85dafef5ce2393b4e1%22%
https://item.taobao.com/item.htm?abbucket=20&id=595748069191&mi_id=0000wq4Yne7hVGgZ68a4U1cEzXfzgyN6492hLqAJKGZHWSw&ns=1&priceTId=2147861c17652629777688108e1194&spm=a21n57.1.hoverItem.8&utparam=%7B%22aplus_abtest%22%3A%22e2e1f0fcf3589c85dafef5ce2393b4e1%22%

Kinco FDI1XS5S servo drive user manual

Chapter 6 Wiring terminal

6.2.3 10 interface (X3)

I'D115S/1258/1355/145S

B A
AL-— o 0 |1 f—ans
com— 10| |2 L —piasspurs
pii—i 11 [iof 3 [—DI4-/PUL-
Di2(Fast— 12|\ | # [ DIS+/DIR+
DI3(Fast)—| 13 C\Sﬁ 5 —DI5-/DIR-
po1— 14| 6 —Dpo1+
DO2-/BR- 15 (:\: 7 —DO2+/BR+
GNDs — 16]( || —24vs
FD165S
A B
2avs— 8 |[ 7 Jle—acnps
po2+/BRe—1 7 | |15 —DO2-/BR-
DO1+— 6 [—Lpﬁj 14 — DO1-
DI5-/DIR-— 5 [;k: 7] 13 — DI3(Fast)
pis+/DIRe— 4 |[ L J|12— Di2(Fast)
pia-pu-— 3 | 7 Jjir—on
pia+/put+— 2 || 7 )|iof—com
ane—f 1| 7 o —An-

Pin Pin name Pin specification
1 All+ 1-channel voltage type analog input, 12bit,
9 All- -10V ~+10V, differential connection method
10 COMI Input common terminal
11 DIl 3-channel DI, Common COMI port
High level :12.5V~30VDC
12 DI2(Fast) Low level: 0~5VDC
Max frequency : 1KHz
13 DI3(Fast) Input impedance :5KQ
DI2 and DI3 are high-speed input terminal
2 DI4+/PUL+ | 2-channel pulse input,Pulse+direction,
3 DI4-/PUL- CCW+CW,phase A+phase B (12V ~24V)
Max frequency:500KHz
4 DIS+/DIR+ It can be multiplexed as 2-channel DI (DI4 and
5 DI5-/DIR- DI5 ) by software setting
6 DO1+ 1-channel DO, open collector output
Max voltage:30V
14 DO1- Driving capacity:100mA
7 DO2+/BR+ 1-channel brake(Voltage: 24V,Output
capacity:1A,can directly drive the brake)
15 DO2-/BR- It can be multiplexed as 24V source output or
open collector output
8 24VS Logical power input (must connected)
Input voltage: 24V, Rated input current: 500mA+
16 GNDS brake coil current

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

Note 2: The logic power supply of STO model must be connected

Note 1:DIR and PUL can be multiplexed as DI4 and DIS5 through software settings( 20101E address)

6.2.4 Encoder interface (X4)

I

h
S

—
n

—
| wvo 0o 00 or |
| 50 0 0 O O
RO 00 0 o

-

O

M

15PIN DB Female

Pin Communication type Incremental type
1 +5V +5V
2 GND GND
3 PTC IN PTC_IN
4 - U
5 - /U
6 - Z
7 - B
8 - A
9 SD+ w
10 - \%
11 - /Z
12 - /B
13 - /A
14 SD- W
15 - Y
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6.2.5 Power and motor interface (X5)

©

@@®@®O@®@®

@) Il ]
FD115S/FD125S  FD135S

FD145S

Pin specification

Servo motor power supply output end and

motor grounding end

External brake resistance input

DC-

FD165S

DC+

Drive power input

FD165S: BA20-08-17.0-05D-T1-C

X5 interface terminal model: FD125S: F8A-8-5.0-08P-A

FD135S: BRTB950-02-08-R3

FD145S: BRTB130-00-08-50A

X5 Interface terminal size

e W == Y o W = W . WY . W . W =

|®0.0000|.

—l=l=I== === ==
U

L

5.08mm

50.8mm

Figure 6-1 FD115S/FD125S drive X5 interface dimension

Screw: M4 nickel-plated

===

~

L——

)

==

=

T r-r-r-r-o

Screw: M3.5 nickel-plated

==

I r 11" r-1™T1

—

slLl€liSlS|S S| E
9.525;1m
P 77.65mm N

Figure 6-2 FD135S drive X5 interface

Screw: M6 nickel-plated

{-.

107mm

Figure 6-3 FD145S driver X5 interface dimension

Note

== == 712158 1 5 o B o
faeN|feN [N [N [fN | faN |z | N
SZICZ ISP NSNS

17mm

138mm

Figure 6-4 FD165S driver X5 interface dimension

The XS5 interface of the FD115S/FD125S drive needs to be connected to a terminal block before it can
be used. The terminal model is F6AM-5.08-08P-1-A, and the screw tightening torque is 0.5 ~ 0.6 N.m.
The maximum screw tightening torque for the X5 interface terminal of FD135S drive is 1.1 N.m;
The maximum screw tightening torque for the X5 interface terminal of FD145S drive is 1.2 N.m;
The maximum screw tightening torque for the X5 interface terminal of FD165S drive is 3.3 N.m;
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6.2.6 STO interface (X6)

Pin Pin specification Description

3 24V 24V power supply, logic electrical output, can be jumbled

6 GND to STOA and STOB for testing

1 STOA+ STO safety interface A
STO input level limit value:
® Low: <=11V
® High: >=15V at 2.0 ~2.5mA.

4 STOA- STO input level recommend value:
® Low: <=7V
® High: >= 18V

) STOB+ STO safety interface B
STO input level limit value:
® Low:<=11V
® High: >=15V at 2.0 ~2.5mA.

5 STOB- STO input level recommend value:
® Low: <=7V
® High: >= 18V

6.2.7 Rotary DIP switch
Model Description

Rotaty DIP switch is used to set the CANopen&RS485/Modbus
communication station number and baud rate

Rotaty DIP switch is used to set the network alias for EtherCAT
communication

FD1X5S-PS-000 PS model does not have a rotary dip switch

FD1X5S-AS-000

FD1X5S-ES-000

CANopen & RS485 communication baud rate setting

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

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

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

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

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

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

(6) Check whether the baud rate setting is successful through indicator light (the RUN light flashes three times).

Table 6-1 Baud rate value corresponding table

LO position CANopen RS485

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

8..F Not used Not used
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9 Note

® When HI is set to C, LO is used to set the baud rate. When HI is set to a value between 8 ~ B and D~
F, the setting is invalid and the drive will alarm.

CANopen&RS485 communication station number setting

The combination of HI and LO represents the station number address from 0 to 0X7F (Hexadecimal), that is, from
0 to 127 in decimal.
To set CANopen & RS485 communication station number, please follow the step below:

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

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

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

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

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

(6) Check whether the station number setting is successful through indicator light (the RUN light flashes three

times).

9 Note

® When setting the CANopen & RS485 communication station number, the range of the HI rotary
switch should be between 0 and 7, and the LO rotary switch should be between 0 and F. If the HI
rotary switch is not within the range of 0 to 7, the station number setting will be invalid.

EtherCAT network alias number setting

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

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

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

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

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

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

(6) Check whether the network alias setting is successful through indicator light (the RUN light flashes three
times).

9 Note

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

6.3.1 Failure-safety of FD1XSS drive equipment

The FD1XS5S is designed to fail-safe principles. This means that in case of failure, the device will enter a safe
state. The safe state is defined as the de-energized state of the motor.

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

The safe pulse blocking function Safe Torque Off (STO) deactivates the signal of the servo drive’s internal
electric circuit, so that the motor current and the motor’s output torque are both switched off in order to reach a safe
state. The FD1X5S servo drive has two channels for STO input signals. The drive will switch off the motor current
and motor output when one of the two STO signals is triggered.

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

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

sto 4
input
" time
STO A
action
=
5
-]
2
" time

STO
status T
| time

Figure 6-5 STO safety function

| sTO

6.3.2 Implementation

The following figure shows the implementation of the safe pulse blocking function STO in the FD1X5S servo

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

PELV 24V
()Y
PELV 24V
ov

DC+

STOA+

Evaluation High side
STOA- STO A drive

®

Motor phase lof 3

STOB+

®

Evaluation Low side
STOB- STO B drive

Emergency stop :l—

triggering device

DC-

Figure 6-6 STO wiring

After you reconnect the 24VDC, you must enable the integrated motor again!
The following limit values apply to switching levels of the STO input:

® [ow:<=11V

® High: >= 15V at2.0 ~2.5mA

Recommended STO input level:

® Low: <=7V

® High: >= 18V

6.3.3 Requirements

Note
9 ® The availability of safety functions taken by itself does not guarantee safety. Carry out a

comprehensive risk assessment in order to make sure that the machine or plant is safe. It is the
responsibility of the end product or application designer to ensure safety and compliance with
relevant regulations. Safety elements must be correctly integrated into the safety concept of the
machine or plant. Make sure that the safety concept of the machine or plant complies with all
applicable laws and standards.

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

® Mind the break time of 20ms max until the STO function is active.This break time will decisively
influence the reaction time of the safety functions, and thus the residual paths and periods you must
consider! Be sure to validate the overrun time of the complete system as a basis for calculating the
overall reaction time of the safety system!

Warning
® Voltage on the machine or plant remains when STO function is active
® Death or severe injuries by electrocution:
» The STO function can not de-energize the device and therefore does not provide protection
against electrocution!
> You must take other suitable measures in order to de-energize the machine or line.
® [f the drive system is in motion when the STO function is triggered, it will coast to standstill.
Consider this residual movement and timespan when you calculate the safety circuit of the machine
or line!
® In processes without personnel protection, it is strictly prohibited to use the STO function to stop the
drive for the following reasons:
» After the equipment triggers the STO function in the running state, the load will continue to slide
to a stationary state due to inertia. The shutdown process is completely uncontrolled, which can
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easily cause safety accidents such as collisions and pinches. It does not have the safety
protection level required for the emergency stop function.

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

® Dangerous movement through external force (for example gravity acting on vertical loads)

may lead death or severe injuries (limb loss, bone fractures, bruising) .

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

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

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

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

» The maximum possible velocity of the drive consists of the maximum possible acceleration and
the fault reaction time as well as the actively monitored speed limit.

Checks

Check the STO function when commissioning the machine or machining line. Document the check and its
result in an acceptance report.

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

PELYV power supply

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

Note

® The 24 V or 48V power supply unit must master the maximum voltage interruption of 3ms as
specified in IEC 62368-1 ES1.

® Failure or accidental triggering of STO function can cause damage to persons and machinery
»  Only use PELV-conforming power supply units.

Cable protection
Install all cables so that they are adequately protected.

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

Note

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

Specification parameter
The specification parameters in the following table are applicable to the STO function of FD1X5S:

Table 6-2 STO function parameters

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

Diagnostic function

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

The actual status of the STO function can be monitored by looking up the object dictionary parameter "STO
_Status" (0X60F7.11) in the upper computer software.

Table 6-3 STO _Status

Error_state2 (Notel) Fault .
STO _Status | Error code Bit6:STOI Bit7:STO2 (Note2) Check when resetable Description
STO A = H, STO B = H, no
0 - 0 - Yes . .
diagnosis error
1 0xFF21 Bit7=1 Always NO Self diagnosis CPU can’t find

STO "H" signal

2 0xFF22 Bit7=1 Always NO Impossible (theoretically)

STO A =H -> L while STO B =

3 0xFF1A Bit6=1 Always Yes H for >= 100ms

4 0xFF24 Bit7=1 Always NO Impossible (theoretically)

STO B =H -> L while STO A=

5 O0xFF1B Bit6=1 Always Yes H for >= 100ms
STO A and STO B = H->L
within 100ms while the drive
Attempt to be was enabled
6 0xFF10 Bit6=1 enabled/ Yes or
enabled drive STO A and/or STO B = L when
the drive is going to be enabled
(Note3)
7 0xFF20 Bit7=1 Always NO Hardware fault

Notel: more than 1 bit can be set at a time
Note2: errors with STO2 (bit 7) = 1 are caused by severe faults in the STO unit, fault reset by control word is not possible
Note3: if this status persists despite H signal on both STO inputs, damages inside the STO circuitry have to be considered
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7.1 Drive electrical wiring

Chapter 7 System wiring

Circuit breaker ~ Fuse
Power supply input +
IEANGE |
Power supply J—Power supply input - ]ﬂ_}_{_ DO1+ Real _ Digital signal
L Output common terminal output
DO1-
—BR+ )
Logic power supply input+ Fuse — Moter brake
Logic power e [0 1 —424vs —BR"—\
suppYy —Logic power supply input- ENDS '
R FD1X5S driver
| — 1 }— | Input common terminal
ke COMI
Digital signal Di1 ) 1
it &
DI2 ) —Ev 24V
GND
STOA+ \;
Safety Relay T
ESTOP
VY
Analog input T All+ ! \ AD —
| ] | IR, conversion
N All1- }
Shielded l’
PE
Figure 7-1 FD1X5S series drive electrical wiring diagram (Use STO function)
Circuit breaker  Fuse
Power supply input + (5}
Power supply _—,Irpower supply input - # DO1+ Ready - Digital signal
W{Oumut common termma‘ll output
) ) Fuse (BR+ /
Logic power Logic power supply input + [~D 4 24VS BR—\ Motor brake
supply - Logic power supply input- GNDS — /
R FD1X5S driver
|, — I }— Input common terminal
kel CoMI
Digital signal
input
24V
GND
STOA+
Puls - —
ccmum:nd STOA
STOB+ T
STOB-
7 N —
cCOnvarsion
T All-

!
Shielded 1’
“PE

Figure 7-2 FD1X5S series drive electrical wiring diagram (Not use STO function)
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Note

® Figure 7-1 and Figure 7-2 shows the wiring of the FD1XS5S series driver with the default 10
function. More IO functions can be defined by the upper computer software.
® For the digital input and output signals, the wiring mode with the host computer is shown in the

following table

Table 7-1 Example of signal wiring

Digital signal input wiring

Description

Digital input port high level input voltage range: 12.5-30VDC; Low input
voltage range: 0-5VDC; Maximum input frequency: 1KHz

The upper computer is relay output

Servo drive

RZd|

T L
vV
Servo drive
A s
" s Zaile
v .
The upper computer is open collector output
Servo drive
A | | PnP
[ ] S Z 4
H u
\/ !

Digital signal output wiring

Description

driving capacity is 100mA

OUTI is an open collector output, maximum voltage is 30V and the

Servo drive
DOT+ Relay
The upper computer is relay input L
iﬂ - L] + 24V
24V+
T
Servo drive
_ DO1+ X0 L PLC \PN
2 =
19 oo con] &
24V-
The upper computer is optocoupler input 24y
+
Servo drive T PLC
_ DO1+ COM oNp
e >
_1/ DO1- X0 [ }‘ E
1L
24V-
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Pulse signal input wiring

Pulse input voltage range: 12-24V DC

Descripti
e ; Maximum frequency: SO0KHz
24v _ Drive
I D oo
N [
A
NPN pulse input wiring | - : 7
) = ;‘C
24V Drive
L
PNP pulse input wiring { <

L

7.1.1 Power supply description

FDI1XS5S series drive must use the monotonic power supply shown in Figure 7-3 when powering on. If the

non-monotonic power supply shown in Figure 7-4 is used, when the deviation is close to any threshold voltage, the

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

INPUT VOLTAGE (V)

v2
Vi

TIME

Figure 7-3 Monotonic power supply

9 Note

AV

v2
Vi

INPUT VOLTAGE (V)

TIME

X

Figure 7-4 Non-monotonic power supply

® In figure 7-3 and figure 7-4, V1 indicates 10V voltage, and V2 indicates 17V voltage.

® The driver has an electrolytic capacitor. Ensure that the input power is working properly before

powering on the driver.
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7.2 External wiring diagram

F—

24V~ 60VDG
Powersupply Controller
i 5 CAN communication/485 communication
. DC24V ﬁﬂ J
“ /}[,l Logic power | | e 1T |
] A
=

Circuit | - X x .
breaker L%%}@!
Croso=1 .~ STO terminal, external H
bl | Junctional safety signal input ;
I @l By .
ey A Type-c interface
Contactor (- J
L= Brake cable - ﬁ
S A
| g Brake cable +
Fuse wire N il J
A= =
'Fir:—k*L u
A4
Encoder
Filter ’ PE
L W cable
S W
[ U =
) i
1k = _F
T
Brake Mt
. [ =
resistance
F
| H
H

Figure 7-5 FD1X5S series external wiring diagram (take FD125S as an example)

7.3 Brake connection

Table 7-2 Example of brake wiring

1.The default pin 7 and pin 15 of the drive IO terminal are the output signal of the motor brake, which can
Description be directly driven by OUTS through the upper computer simulation
2.The brake coil of the motor has no polarity
BR+
Example of brake Motor brake
connection BR-

9 Note
o

The motor brake does not need external 24V power supply. You can simulate the OUTS5 drive lock

device by connecting to the host computer.
When the connected brake motor is a magnetoelectric encoder, the connection of the brake needs to

distinguish positive and negative polarity to avoid the impact of wrong polarity on the accuracy of
the motor encoder (brown positive electrode, blue negative electrode).
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Chapter 8 Kincoservo PRO software

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

(hereinafter referred to as "KS PRO").

(8 KincoServoPro XHEIR @ & &  commonmode — X
A Start = Project X Tool @ HELP
B B @ = o A fF 5 @ = ] i €

Save Proj SaveAs Close Initialize 10 Config Scope Error Connect Reboot Direction Enable Init Param Save Param Store Motor Params Quick Stop

Config Devices @7 Operation Mode [1] X

C t device:[1] FD1155-AA "
tentdevics I Speed Control Position Control Pulse Control Torque control Homing_Method CAN
@ Param List v
AllP Position command source:@ Manual input Din position index Simulate Input Valid target position: inc
aram
Param Group Position settings
Motor Config Operation Method: @ Absolute position Relative position V/mpm
10 Confi iti
g Target.position . . Operation speed0 rpm

= Execute immediately after

[I Operation Mode inc change
4
L& User Units Speed Setting
Ageleration0 rps/s DecelerabiqnO rpsi/s
=lele Operation speed
H Gantry £pin
t/ms

Scope Acceleration Deceleration
Fault Manage 2 PSS I Tps/s

8.1 Software installation

8.1.1 Software acquisition
The software can be downloaded from the Kinco official website.

Installation requirement
KincoServo PRO can run on the following versions of Windows clients:

Windows 10 SAC 1709 and later version
Windows 10 enterprise edition 2015 LTSC
Windows 10 enterprise edition 2016 LTSC
Windows 10 enterprise edition 2019 LTSC
Windows 10 enterprise edition 2021 LTSC
Windows 10 enterprise edition multi-session
Windows 10 IOT enterprise edition SAC
Windows 10 IOT enterprise edition 2019 LTSC
Windows 10 IOT enterprise edition 2021 LTSC
Windows 11

Windows 11 enterprise edition multi-session
Windows 11 IOT Enterprise 2024 LTSC
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8.1.2 Software installation

Double-click [servo-pro-amd64-installer] to start the installation, and you will see the following installation

interface;

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

K Please select the language of the installer

English ~
0K Cancel

» Click [Next] to enter the installation process

Cancel

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

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

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

Destination Folder

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

Space required: 29.3 MB
Space available: 14.8 GB

< Back Install Cancel

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

Installation Complete -
Setup was completed successfully. KS
Completed

Output folder: C:\Program Files\Kinco\Servae3

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

Create shortcut: C:\ProgramDataMicrosoft\Windows\Start MenuPrograms'Serve3.Ink
Create shorteut: C:\Users\Public\Desktop\Servo3.Ink

Created uninstaller: C:\Program Files\Kinco\Servo3\yninstall. exe

Size:41960 Kb Files:2 Folders:

Completed

< Back Next > Cancel
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» Finally, click [Finish] to complete the installation

Completing Servo3 Setup

Servo3 has been installed on your computer.

Click Finish to dose Setup

< Back Finish

8.1.3 Version update

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

specific operation steps are as follows

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

Q, w (A &
Al assistant Manual | Version| Website Feedback

» In the pop-up version interface, click the [Check for updates] at the lower right corner. If there is a new
version of the software, the [Update] button will appear at the lower right corner and click it to complete the

update.

Version X
Ks Current version: 1.2.5

Current version History Version

Release date: 2025-10-27

Release notes:

This version applies to FD5P standard models with new firmware, FD5P Pro
standard models, and certain FD1X5 standard models.

feat:

1.0ptimize oscilloscope screenshot feature

2.Improve X-cursor performance in oscilloscope

3.Allow preview for parameters with edit disabled

4. Add feedback window to help panel

5 Display connection status

6.Add failure reason display for Bluetooth connection

7.Add gantry synchronization feature

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

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

8.2.1 Software window introduction

@ HELP

A: Navigation bar

Config Devices Parameter menitoring
POt Motor Config  Customized Metor Library e
[ Param List w
Al Paran ¥ Basic settings
Pasam Groug Configuration mode: bt E: Parameter
B Motor Config Encoder Mator Library Custom "lnnitﬂring h:il‘
@ 10 Canfig * Motor Parameter Setting
{7 Operation Made Index Mame Pacarviates Ualue Usis Indes Marse. Pararetes Value Units
b User Units 1002 HEX S4100C L_Mator mH
£ 106 R 641000 R
B 5cope o4 3004 DEC 641008 Ko _Motor
i3 4005 64100F K1_Mot
P4 Fault Manage
B: Function 41008 " o
configuration/device SR "
management bar
¥ Function Setting
* Comamu_Mode * Commu_Curr * Commu_Delay
* Brake_Delay Adddition_Device * Biake_Duty_Cyele
"
* Temp_Mator_Ref * Meotor_iin_Fitier
* Invert_Dir_ Motor * Sim_ABZ
C: Function display bar
D: Status display bar | wetor in feal Temp_Mator Read Apply Akt
| & MNode D7 1 Conewction! ¢ B fault Diasbled ek Stcp” @ FosLima: @ Spwed: P Position: o Curont: A
A [Navigation bar]: Provide quick navigation for common basic servo function
B [Function configuration/Device management bar]: Provide relevant navigation for servo function configuration and
equipment management
C [Function display bar]: Display the interaction interface between the upper computer and the lower computer
D [Status display bar]: Display the current operating status of the servo, including data such as speed, position and current
feedback
E [Parameter monitoring bar]: Used for monitoring servo parameter

8.2.2 Connect to the computer

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

@ Hee

Oniine mode Offine mode Open Project

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

o Step1: Communication setting

Communication methods

| Rs232 |

RS485
CAN

Bluetooth
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485 communication connection

»  FDI1X5S drive communicates with the PC: Communicate using a USB-type C cable via the X2 interface of the

drive or via the X1 interface with a 232/485 to USB isolation converter.

X2 interface communication

wire stripping _ = . s
. PPING L sasa R$485+ Tsolation _C-\.\ 2o X1 interface communication
I} H N *.

FDIX | :
58 x|l pimiasss |48 converter N7

(1) When using the USB-TypeC cable to connect to the host computer, note that:
® Sclect the RS232 interface on the communication settings page. Since the Type-c interface of the
FD1X5S servo drive uses the 232 communication protocol by default, it can be successfully
connected to the host computer without changing the communication protocol through the internal
address.

@ Step1: Communication setting

Communication methods

I RS232

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

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

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

® Sclect the RS485 interface on the communication settings page.The default communication protocol
of the X1 interface of the FD1X5S drive is MODBUS. You can change the RS485 communication
protocol (modbus address mapping is 0X86C0) to 232 by sending modbus message. After the
operation is completed, restart the drive. The operation steps are as follows.

@ Step1: Communication setting

Communication
Protocol

Communication
methods

RS485 kinco_R5232

Step MODBUS message Message specification (ID=1)
| 010686 C0 000161 7E 65100C write 1 , switch to the 232 protocol immediately
01 0686 C0 00 03 EO BF 65100C write 3, switch to the 232 protocol, save the Settings, and take effect after restart
2 010629100001 41 93 Storage control parameter
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Relevant parameter :

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

CANopen communication connection

The connection between FD1X5S driver and host computer to realize CAN communication are as follow:

CAN adapter board

wire stripping

— g
- =

aND - —1Co ’ o
, o2l — CANL
CAN H—+fo "4
5. O3 — GND
18, °,
9L T
—=0 5
@

FDI1XS5S servo drive can also communicate with the computer through the CANopen protocol. Since one CAN
bus can mount multiple devices, this function realizes the cascaded debugging of multiple drives. The

communication operation is as follows:

Servo debug- online mode 3 X
e Step3: Scan device
° Step1: Communication setting
Communication Communication
methods Protocol 1
RS485 kinco_R5232
com 2

SRR ERIRE BT (COM3)

Baud rate Auto

9 Step2: Node_ID configuration

Node. ID Auto-Scan Node_ID

4

(1) Select the CAN interface on the communication setting page and select the type of CAN device to be used.
Currently, two kinds of CAN devices are supported to connect with the KSPRO:

® Peak CAN device
® ChuangxinCAN
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(2) Click refresh serial port button  and then select the serial port ;
(3) Click [Start scanning], the addable device will be displayed below ;

(4) In the scanning device column, select the device you want to connect, click [Start config] to complete the
device connection and project creation ;

Note
9 ® The baud rate of CAN communication (default :500 KBit/s) , and the object dictionary address is

[2F8100].

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

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

® The software will automatically match the default configuration file for the standard product. If
necessary, you can also manually switch by clicking the drop-down box.

8.2.3 Save & Close project

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

m = Project X Tool @ HELP

H B & o R B A fF D @ B 000®B % 0

Save Proj Save As Close Initialize 10 Config Gain Adjust Scope Error Connect Reboot Direction Enable InitParam Save Param Store Motor Params Quick Stop

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

there is no need to redefine the name and path.

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

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

8.2.4 Parameter monitoring and management

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

Unnamed Project

aQ ® Bulk Actions @ File Export @ File Import ® Compare O Refresn

Index Preset va ue. ¥ Currentvalue ¥ Max Min Units Effect made

- Immediate
100100
&> Motor Config 100300

10 Config 100301

(57 Operation Mode 100302

L 100303
U User Units

100304

£ J06 B
100305 ror Fieldd

ey 100306 ror FeldS
& Scope 100307 Error_Field
11 Fauit Manage 100308 Eror Feld?
100500 Syeld

Function configuration bar .,
100800

100900

100400 Software_Version

100800 Node ID 127 o

100C00 Guard Time

I Node ID: 1 Comnection: o No fault Disabled Quick Stop: @ Pos Limit: @ Speed: pm Positon: inc Curent: A
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All parameter list

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

Search Box

Index Description

329600 Service Request

Q

Preset value

Parameter Preset Value

Function Interaction Button

Filter Button

[ ® Bulk Actions

& Fle Bxport

@ File Import

¥ Curent vaive

Parameter Current Value

Min

Immediate

Immediate

mmedate

Function Notes

Edit Button 1 Y

Base Conversion  HEX

HEX

Function Comment Interface

8.2.4.1 Parameter modification

» Double-click the preset value cell or click the [Edit] button;

60FEO1

60FFO0

640300

641000

641001

641002

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

Digital_Outputs

Target Speed
Moator_Catalogue_Number
Group_Motor

Motor_Num

Feedback_Type

Click [Edit] #

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

60FEO!
60FF00
640300
641000
641001

641002

Digital_Outputs
Target_Speed
Motor_Catalogue_Number
Group_Motor

Motor_Num

Feedback_Type

1000
Enter preset value

DEC

0

0

0

no data

Immediate

mmedate

Immediate

mmedate

AsCHl

HEX

the right. For some

ASCll

HEX

» Some parameters are composed of multiple Bit. You can click the [+] on the left side of the parameter row to

expand the parameter and view/edit it in more detail. If you only need to edit the data of a certain Bit , you

can click the "Copy" button in the current value cell to copy the current value to the preset value, and then

edit it.
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101100 Group_Restore_Data 1 DEC
101101 Restore_All Data_301 1 HEX
101400 Emergency Mess ID L1l HEX
- 101601 Consumer_Heartbeat 0g HEX
bitd~7  heartbeat message ID number 0 \
bit16..  interval time(ms) 0
101700 Producer_Heartbeat Time 0 DEC

» Press the Enter key (in editing mode) or click the [Send] button (in exiting editing mode) to send

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

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

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

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

8.2.4.2 Parameter monitoring

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

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

B AP 1] X 3 Baram G 111X Paramstar monitoris

index  Desciption Current v, Units

wex

asdievimeh 2. Click [Add To Monitoring] p

rd

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

monitoring bar, and then click [Add];
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B index Description
60FS0A  Target Speed Window
6O0FFO0  Target Speed

2. Check Parameters To Be Monitored

1.Search 3.Add

Target_Speed

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

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

Parameter monitoring
Index Description  Currentv...  Units
605E00 Fault_Sto... 0 D
60FFO0  Target Sp.. | 1000 & D
Press Enter To Send After Modifying The Parameters

8.2.4.3 Export parameter file

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

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

& File Export & File Import ® Compare

Min Units

All Preset value

Currentvalue  2- Select Export Mode

Index

9 Note

® You can use the preset value filter button to display only the parameters that are allowed to be
written. After checking, click [Export Selected Parameter].
Preset value E Current value
Different from cu...
Write Prohibition
Writing Allowed @
® [f you choose to export Index , the exported index file will not contain the parameter values but
only the parameter indexes, which can be used for operations such as automatic marking.

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

export the selected parameters to a local file.

Export parameters
1. Check Parameters To Be Export

-] . Description Pessmeters I:l

. Sort Button

]

/]

]

-]

]

]

-]

=
2.Click [Next]
:
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9 Note

The software only exports the parameters that have been successfully loaded. Click the Sort button
at the head of the parameter column to filter out the parameters that have not been successfully
loaded.

8.2.4.4 Import parameter file

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

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

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

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

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

Note
- .

Import param
1. Import The Parameter File
Import File:  data.ksparam -
2. Check The Parameters To Be Imported
Index Description File parameters Preset value ¥ Cumentvalve ¥ Units Effect mode.
a iy v nea nea v nea
160007 RX1_PDO7 0 HEX HEX 0 HEX Immediate
160008 RX1_PDOB 0 HEX HEX 0 HEX Immediate
160100 Group_RX2_PDO 0 DEC DEC 0 DEC Immediate
160101 RX2_PDO1 0 HEX HEX O HEX mmediate
160102 RX2_PDO2 ] HEX HEX 0 HEX Immediate
160103 RX2_PDO3 0 HEX HEX O HEX Immediate
160104 RX2_PDO4 0 HEX HEX © HEX Immediate
160105 RX2_PDO5 0 HEX HEX 0 HEX Immediate
160106 RX2_PDO6 ] HEX HEX 0 HEX Immediate
160107 R¥2_PDO7 0 HEX HEX 0 HEX immediate
160108 RX2_PDOB 0 HEX HEX © HEX mmediate
T 1226 783
Mark imported parameters in the parameters st 3. And Click Import]

The file suffix after exporting "Indexed" is.ksidx and it cannot be imported. The file suffix after
exporting the "preset value" or "current value" is.ksparam, which can be imported.

The parameter file will store the drive model and software version used during the export process.
When importing, the software will check if the information in the file is consistent with the current
drive. Since the parameter definitions exported under different software versions may vary, please
ensure you are aware of the risks associated with these differences.

For a large number of identical applications, to avoid setting the drive parameter one by one, user
can import the.ksparam file for drive configuration. If the user needs to import the.ksparam file
before connecting the encoder, they need to set the Use Inner MTLib (3041.06) to 1 before
import the file, which avoid the problem of abnormal feedback cycle. If the encoder cable is
connected first and then import the file , there is no such requirement.

» After clicking the [Import] , you can choose whether to write the imported parameters to the current value

of the drive. Once the import is successful, if you wish to store the current value in non-volatile memory that

won't be lost in case of power failure, please click the "Store to EEPROM".

Tip
Checked parameters have been
saved to preset values, send to

current values?
Not yet m

721

Store to EEFPROM
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8.2.4.5 Bulk actions

» After checking the target parameters, click "Batch Operation”, and you can choose to show checked only
or write checked presets.

Bulk Actions & File Export & File Import ® Compare C Refresh
B Bulk Actions & File

Show checked only
Automark

Write checked presets

-

Note
® Hold down the Shift key and click the target parameters at the initial position and the final position

with the left mouse button. All the parameters between these two positions will be selected
simultaneously.

Q ® Sulk Actions @hlebpot  @Hlelmport @ Compare © Rebesh

Asclgx Ascn

HEX 00 HEX

84101 05 Fater Immadiste

410 Sim_ABZ

Immediate

651001 Drives it 28 001 4p Immediate

(< M<M: << M<H<M<]

Driver It

g Fiter 2308 828835 031 s Immediate
. Then Press The Shift Key And Left-Click The Ending Object
651003 1 Max &

651004 Dtbus
651005
651005
a51007

651008

651009

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

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

Automark

Import File:  data.ksidx =

BB NN BN H<N<N<]

Close | [IRGIREN

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

» Find [Compare] in the function interaction buttons;

Bulk Actions K File Export & File Import @ Compare O Refresh

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

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

2. Select The Current Device Data

[Source 1] Current device data {Source 2] Compare data:

‘ ‘ data.ksparam

Curre...

Index Description Cufrent value
Preset ...

4 Source 2

Units

1. Import The Parameter File

Close

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

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

8.2.4.7 Param Groups

Parameter comparison results

[Source 1] Current device data [Source 2] Compare data:

Preset v. data.ksparam

[] Index Description Preset value Y Source 2

rore HEX

HEX

1.Check

6.Click [Apply]

Close Apply

The parameter group can be used to categorize servo parameters according to requirements, making it easier to
quickly locate them. The custom group contains a series of preset groups, and all related operations can be
performed within these groups.

Param Groups -]

»  Control Panel

»  Servo Drive Parameters
Servo Motor Parameters
Basic Control Parameters

»  Control Loop Parameters

Default Export Param

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

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

Add Custom Group

Param Groups =

»  Control Panel

Custom groups1
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» User can rename, create subgroup or delete custom groups.

Param Groups =

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

Custom groups1 B o
Rename Delete

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

parameter to the custom group.

saoic Inces Wi s ] Dec [E—
pech

a

—

Add to.9ro0p > Custam groupst

Add to Wateh 100

» The selected target parameters will appear in the custom group.

Param Grouss 5 a P Wleepen oo e

9 Note

"Selected" and "checked" are two different states. Please pay attention to the distinction.
8.2.5 Digital input and output setting

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

i
i
1
¥
4

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

following diagram:

i Default: Retrieve 10 Configuration in Real Time [ ce:the s contguration m est fme
Level Polarity Selection
]
NMame b Functon 1 Function Selection Batch Clear Current Functions facn Cew  Actual  Siuiate 71, Vaid
o [ -
Enable Reset Ermors Operation Mode Selection Kvi Off —
Pasition limit + Pasition it Homing Signal Invest Direction o e
Din Vel indext) Din Vel index1 Din Pos indexd) Din Pos index1
Quick Stop Start Homing Activate Command
gital
[ . Simudate  Poladty  Valid
B
Clear Current Function Clesr RN 2.Click to Send i
[+ rion |
[ o B
Dot Vewsl  Emor
]
Maotor Brake i vuon

» If the option of "Get the I0’s configuration in real time" is unchecked, batch operations can be performed on
the definition of 10 port function, including Batch Read, Batch Clear and Batch Send. If the option of
"Get the 1O’s configuration in real time" is checked, the 10 configuration will be automatically batch-read
and batch-send; batch read can obtain the current driver-set function, and batch send can write the

configuration function of the DIO setting page into the drive.

Batch Read Baich Send Batch Clear  Actual  Simulate  Polarity

§ High

Batch Resd BachSend  BawchCear  Simulate  Polarity

i g

5 High

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

of the 10 port.
it input (01) 10 Fuinetion
tame ¥ | fancsion wchCow  Actsl erdate]  Polary
Enable
Reset Erors
D e
Opersion Mode Selcion e 1
[ 5 hior |
rume  mn | runcton e vouay | vana
Rescy .
[ ]
|
B | -
8.2.5.1 Digital input
Digital Input (DI)
Name Pin Function Batch Clear Actual  Simulate Polarity Valid
Dinl  X14 Enable
Din2 X6
D3 x18
Din4 X1.10 ®
Din5 X1.12 [ ]
Ding X114
Din7 X116
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Simulation: Simulate digital input signal
Actual: Display the actual digital input status

Polarity: # High indicates a high-level input, the valid inputis 1. t Low  indicates a low- level input, and
the effective input is 1.
Valid: The results of simulation, actual input and polarity interaction; @ means active, logic status s 1; L

means "not active", logic status is 0.
The relationship among the Actual input, Simulation input , Polarity, Valid input is shown as following table:

Actual input / Simulation input Polarity Effective input
High level High level effective High level
Low level High level effective Low level
High level Low level effective Low level
Low level Low level effective High level

Table 8-1 Digital input function

DIN function

Description

Enable

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

Reset errors

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

Operation_mode selection

Operationg 1:Operation_mode = EL.Din_Model (2020.0E), Defult value=-4
mode 0:Operation_mode = EL.Din_Mode 0 (2020.0D), Defult value =-3
Kvi off 1: Velocity control loop integrating gain off

0: Velocity control loop integrating gain has been set.

Position limit+

Position limit-

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

Homing signal

Home switch signal for homing

Invert Direction

Inverts command direction in the velocity and torque mode

DinVel Index 0

DinVel Index 1

Din_Speed Index in the DIN speed mode

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

driver through the input port

Fast capture 1

Fast capture 2

Fast capture, refer to chapter 12.7 for more details

Pre enable

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

1: Drive can be enabled; 0: Drive can not be enabled

Reset count

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

Halt

1: Pause motor, code: bit§ =1

0: Motor continues to execute unfinished instructions
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Positive pulse . - . . - T
P Activate the position fine-tuning data in the positive direction in the pulse mode
regulation

Negative pulse

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

9 Note

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

Digital Output (DO)

Name Pin Function Batch Clear Simulate Polarity Valid

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

Simulation : Simulate digital output signal

Polarity: £ High indicates a high-level output, the valid inputis 1. * Y©% indicates a low- level input, and
the effective input is 1.

Valid: The results of simulation, actual output and polarity interaction; @ means active, logic status s 1; L

means "not active", logic status is 0.

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

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

Table 8-2 Digital output

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

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

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

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

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

Enc Index Motor index signal appear

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

Driver enabled Drive is enabled. Motor locks shaft

Position limit In the positive and negative position limit
Home found Home found
Ref Torque When the Current Out Real (60F5.08) reaches the Torque Out Ref (60F5.06) and the duration exceeds the
Reached Torque Out Filiter (60F5.07), the output torque reaches the limit, and the torque reaches the reference

(60F5.06) is set to 0, indicating that the torque limit detection is not enabled .
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Multi Dout 0

Multi Dout 1 Din multi-segment position control position to output function

Multi Dout 2

8.2.6 Motor configuration

Before the motor starts its commissioning, the motor parameters need to be correctly configured. The drive
offers three configuration methods. For Kinco servo drive product, the parameters stored internally in the encoder or

those stored in the motor can be read; for third-party motor, custom configuration can be done based on the motor
parameter drawings.

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

= |0 Bl A P I o] @
Inftialize 10 Contig ‘ et W e . L
Config B AllPaam (11X | B 0Codkg 11X | @ X
v
Motor Config  Customized Moter Library
(3 Param List
AEoam ~ Basic settings
. Configuration mode;  Encoder  Motor Library @ Custom
Customized motor name
10 Config
Add Motar X BISS-C High Voltage
@ Motor Config
~ Motor Parameter Setting
7 Operation Mode
£ )06 Index. Name. Parameter Value Units Index Name. Parameter Value Units.
(5 Gain Adjust 641002 ' HEx w4100 1 Motar EC
& Auto Tuning 621003 BT incr 641000 R Motor DEcC
B Eonpe 21004 277102 bEC sat00t ¥e Molor DEC Vi
160 i : N
S ok Wi sa1005 o6c s4100f oec «
621008 oec Ap shi00 DEC g
621008 oeC Ap BH10%5 Motar Dec
6014 Gain Factor oEC
¥ Function Setting
* Commu_Mode Commu_Curr Commu_Delay
: : e defined by manufacturer 254 1000
Function Configuration Bar
1  Brake Delay Addition Device 8rake_Duty_Cycle
150 o 8396
* Temp_Motor_Ref * Motor it Filter
8192 54
Invert_Dir_Motar
: 1
ﬁ Node 1D 1 Connection? Succss Nofaull Disabled Quick Stop: @ Pos Limt: @ Speed: 068 pm Posion: 0 Crent: o

Read the parameters stored inside the encoder

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

settings is the same as that on the motor nameplate.

Motor Config Customized Motor Library

¥ Basic settings

Configuration mode: € Encoder Motor Library Custom

l Reread Encoder

MotorCode

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

automatically complete the motor configuration.

Motor Config  Customized Motor Library

¥ Basic settings

Configuration mode: €@ Encoder Motor Library Custom

‘ Reread Encoder B1

MotorCode

Note
>

® This operation will initialize the drive, and all drive parameters will be changed to default values
(including the station number).
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» If you wish to modify the current motor parameter, user can make the changes and then click [Apply].

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

Parameter Vlue uns ndes tam [rm— s
wex s " ' P
nsss s s ez
ok e e oorer ey
e 1Mot ™ f
s W
st 200 "
* Function Seiting
Commutation Settings: Brake setting: Alnrm Setting: Default Dirsction Setting:
Brake. Delay Tormp, Motoe_Ref It i Mtor
150 CCWidefault setting)
Adeition_Des Motor It Fiter
] " &
“Brake.|
5%
Click [Apply]
motee it fest 0 Temvp Motar 2668 Reso  Apply
Apply X

reboot

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

Index Function Area Name Remarks

641006 Function Setting Commu_Mode Restore after reboot
641007 Function Setting Commu_Curr

641008 Function Setting Commu_Delay

641018 Function Setting Temp_Motor_Ref Restore after reboot
64100A Function Setting Motor_lit_Filter Restore after reboot
641012 Function Setting Brake_Delay Restore after reboot
641017 Function Setting Addition_Device Restore after reboot
641011 Function Setting Brake_Duty_Cycle Restore after reboot

Note

® In encoder mode, only some parameters can be modified, and some parameters will be restored
after a restart.

® The [Read] button only reads the motor parameters in the servo drive, but does not read the
encoder information.

-

Use the internal motor library

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

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

Motor Config Customized Motor Library

¥ Basic settings

Configuration mode:

Encoder o Motor Library Custom

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

Confirm switching moter configuration mode X

After confirming, the serva will reboot and refresh the
moter information

Configuration mede; Moter Library 23
1.'Select Model Motor Dictiona 'y

B (]
2.Click [Confirm And Restart]

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

motor nameplate.

Motor Dictionary

~ High Voltage Mators

Model narme (long purmber)

1.Check The Corresponding Model Name vs

v IV Motars

Madel name flang murmber)

¥ SMC Series

Select model: V6
2.Click [Confirm]

»  Finally, just click [Confirm and reboot].

Confirm switching motor configuration mode X

After confirming, the serva will reboot and refresh the

motor information

Configuration mede: Motor Library B
1.'Select Model Motor Dictiona y
< Motor Library: | V6 13

2.Click [Confirm And Restart]

Cancel Confirm and reboot

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

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

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

Motor Config  Customized Motor Library
List of moto
library ) () |
> In the pop-up interface for creating the motor, fill in the custom motor name, select the communication protocol,

and input the motor parameters according to the motor parameter drawing. You can also click the [Read current

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

Add Motor

¥ Basic settings o
2.Select Communication Protocol

Read Current Parameters

@

V6 Tamagawa H series /Ly Opticale.. | [ EEEIE L

1.Customize Model
Index Name. Parameter Value Units

641002

641003

64104

41005

641009

64100

o014

G100
G0 R botor
GHone Ko Motor
ciioe K iotor

641010 I Motor

ahtots Motar, Current W

~ Function Setting 3.Write Motor Parameters

- 4.Click [Save]

Close :.a--

90



Kinco FDI1XS5S servo drive user manual

Chapter 8 Kincoservo PRO software

Note

-

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

» After completing the above operation, the custom motor library will appear in the motor library list.

Subsequently, user can modify the parameters in the right parameter bar, and then click [Save] to save the

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

* Basic settings
Customized motor name

ik Tamagawa HV S

* Motor Parameter Setting

* Function Setting

Commutation Settings:  Brake satting: Alarm Satting:
Setting:
Brake Delay Temp_Motor_Ref
15 o
Addition Device Motor I Filter
51 0o om
e Delay Brake_Duty Cycle

10 8

Default Dirsction

CCWidetauh settin

Analog increment:

Parameter Column

=y |

Other function

Operation

Delete motor library

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

vx 1.Check The Motor Model

Import motor library

2.Click [Import]
List of motor library + W ]

vx 1.Check The Motor Model

Export the motor library

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

vt 1.Check The Motor Model

After creating a new custom motor library, on the motor configuration interface,click the [custom] in the basic

setting bar.

¥ Basic settings

Configuration mode:

© Encoder

1.5et Configuration Method

Motor Library Custom

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

-

Note

Confirm switching motor configuration mode -

Configuration mode: Custom

VX

Select model:

® Clicking [Add] will redirect to the motor creation interface.
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Finally, use the mouse scroll wheel to scroll down to the bottom of the motor configuration interface, then click

[Apply].

Click [Apply)
[rorr oo Mok et [

8.2.7 Scope

The oscilloscope is an important tool for monitoring, analyzing and recording system signals. First,find the [Scope]
in the function configuration section.

[ | | | i | “.
T '\‘.‘ H:l” e

| f L
:“|‘\\|" “‘ | ‘ w‘ “ “\“ \\;‘ '\“"“l‘-l\

8.2.7.1 Sampling settings and execution

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

340 Paramn 1 X | 810 Config 1) X | [ Scope 11X 9 Operation Mode (01 X | 8106 11X | 1 Faukt Mamage 1 X | 0 Motor Conig 1 X | [ Param Group [7) X

[ noresnn | 0 oinems 1 || s BB

WH M x“ H‘\ IM |

199,80 ms/div

anmw
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» Add sampling objects: First, add the objects to be collected to the list. The software has preset some
commonly used object.

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

Click [>] to add the data channel to frequency used channel;

Click [Confirm];

YV V V VY

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

abnormal data collection.

Sampling Settings X

d 1 Pve B 8

Common Channel Settings
Channel Setting

Channel 1 Channel 3
Speed_QE|_Back Pos_Actual

Sampling Settings

Sampling time: ~ 62.5us* 16 * 1024 = 1024ms

Trigger Settings

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

Type Comparison ‘b fBek

Signed Data Comparis...

Read Save

Common Channel Settings X

Optional Channels Expansion Frequently Used Channel

Acc_Feedforward
Pos_Filter_Out
Pos_Target_Profile >

2.Move Right
Digital_Inputs

Digital_Outputs Contradard

Target_Speed
3.Confirm

1.Check The Channel
Cancel Confirm

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

menu.

Sampling Settings

Channel Setting

Channel 1 1.Select channel Channel 3
Pos_Actual
Pos_Actual
Speed_QEI_Back 16 * 1024 = 1024ms
lg
Pos_Demand
Trigger Type Trigger value Trigger Offset

Speed_Demand_Buff
Rising edge F H 250
CMD_q_Buff
Pos_Error Use mask

Controlword

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

sampling period unit is a current loop time of 62.5us. If the sampling period is set to 64, the data change
time interval is 62.5*64us; the number of samples is the number of data collections. The upper limit changes

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

Channel 1 Channel 3

Multiply: Range [1 ~ 65535]
Sampling period: 62.5* 16 = 1000
us

Speed_QEl_Ba Pos_Actual

Sampling Settin

Sampling time: 62.5us * \:’ * | 1024 = 1024ms

Trigger Settings 16

Trigger source 32 Trigger value

64 E H

Controlword
128

Type Comparison e —

» Trigger source: Select the trigger source;

Trigger source

Pos_Actual
Speed_QEl_Back

]

Pos_Demand
Speed_Demand_Buff
CMD_qg_Buff

Pos_Error

Contrelword

» Trigger type:Rising edge, falling edge,rising/falling edge trigger modes can be selected.

Rising edge:When the data rises above the trigger value, sampling begins.
Falling edge:When the data drops from above the trigger value to the trigger valu, sampling begins
Rising/falling edges: When the data rises from below the trigger value to the trigger value and then falls

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

Rising edge
falling edge

Rising/falling edges

» Trigger value:When the data reaches the trigger value, the timing of sampling is determined based on the

trigger type.
Trigger offset:When the trigger offset is set to 250, the collected waveform will start from 250 data points

before the trigger moment.
Trigger value Trigger Offset

F H 250

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

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

| Sit0un campeics |

Signed Data Compa...

Absolute Value Com...

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

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

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

favorite, and automatic collection settings

Export:The current oscilloscope configuration can be exported as a reusable file.

Import: The oscilloscope configuration file can be imported into the software, eliminating the need for
manual reconfiguration.
Favorite:The function belongs to the export channel settings, but it is not exported as a file; instead, it is
directly added to the template.
Automatic collection settings:Ready-made channel settings and custom channel settings can be imported
from the template.

N Note

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

Sampling Settings

Channel Setting

Channel 1 Channel 3
Speed_QEI_Back Pos_Actual

sampling Settings

Sampling time: ~ 62.5us* 16 * 1024 = 1024ms

Trigger Settings

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

Type Comparison Use mask

Signed Data Comparis.:

8.2.7.2 Start sampling

» After the channel settings are completed, if you need to repeat the sampling, you can change the sar=ling

®

count. If the sampling frequency is not known, you can check the "Continuous" option and then click

1.Enter the number of sampling times
2.Click [Start] and choose whether to sample continuously.

® Y & samplecount 1 Continuous <]

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

—

Start Await Trigger Collecting  Data Transfemring
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8.2.7.3 Waveform display settings

> After the sampling is completed, click on the legend below the waveform to hide or display the specified

waveform, then chck on the channel display bar to enter the channel d1splay

5 @ smpmonn T

- nh’i‘sh"”' B

Lk M\'\ ‘h

I I‘L"‘“ | i | ‘.l‘ |’ I
i f |H M ” V

Click to hide/show waveform
O 1 Spen 1 ki O €IS th

enter channel display

Ebdemn

» If you need to manually adjust the waveform size and position, first cancel the window auto adaptation;
» The offset input box can shift the waveform up and down,;
» The scale frame can adjust the waveform amplitude display;
» The color change window allows you to modify the waveform color and transparency.
Ach =Measure Change Unit Change Color =
axw.cam O | | a 4 v B |
At Window Auto-fit (D) A @ o @ o [ ]
Ot Move Waveform Velﬂ(ally: Offset Oftset Oftsst
Scale Scale 0 o* Scale 5 b Scale 0

Zoom Waveform Amplitude

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

the waveform transparency.

Adjust:
Adjust Wavet

SEEERm
e
TEEn
|
green
sed QEIBack  rpm 1 11 |
]
Pos_Actual  inc [ ]

» The waveform display range can be modified by using the "Time Adjustment" option at the bottom right
corner. You can also drag the time cursor or view the waveform in the scope display interface to observe the
waveforms of different time period.
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25-11.0415-50-12 + L & W

® CHI: 5859375 pm
® CH3: 419557 Inc

Time Base Adjustment

CH1Speed OF) Backipm} ~O= CH3Pos Actualing)
0 peed QF| Backiem ~O- 0s_Actualiing pryonEEy

20916 | am2 Ti
422 2im 4554 a77ga 5047 53232 55694 st7s6 1518

Channeldiploy -]
» You can also use the area zoom function to select and zoom in on a specified area waveform, and restore the
waveform through the restore area zoom function.

Area Zoom

\

+ 0L & =B

Restore Area Zoom

8.2.7.4 Cursor

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

Fixed Cursor

lArWVNthlh”UIﬂLV %% ﬂ{wJ”J

.IY.« rlvh

|.| ‘|‘ ‘\«“\4 {N“

o5t Diplay

» You can click the X and Y-axis cursor display buttons in the upper right corner to bring them up. Then, use
the mouse to drag the X and Y-axis cursors and view the data of each channel and the time interval in the

data display box.

© 5 @ Srpecon 1 — ]

v Show XY-axjs Cursor
. mi
Save Screenshot

le, i »M i

h.ll

X Cursor

1998 mid

1738200,
1598400,

8.2.7.5 Waveform export and view historical waveform
» Click on the left side [Select Wave];
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» Select and view the waveforms to be exported in the historical waveform interface. They are sorted from top

to bottom according to the acquisition time. The newly acquired waveforms are at the bottom. By default,
the historical waveforms are in an unsaved state. After saving the project, the historical waveforms are also

saved synchronously.
History

*25-11-04 15-47-43

*25-11-04 15-50-12

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

delete.
% *25-11-04 15-50-12 :

Z Rename

[3) Save to Project
8 Save As
o

Delete

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

® 5 & Sample count: 1 Centinuous D

8.2.7.6 Waveform import

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

® 9 & samplecount 1 Continuous | | &4 | &4

The imported waveform files are displayed in the list on the left
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8.2.8 Download FW

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

[@ KincoServoPro

& Start

=3

Download FW

i Project

-

» Check the scan device;
» Select firmware;

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

Download FW

@ Stepi: Communication setting © Step3: Scan device
* Communication methods Sl

Product Name  Seftware Versicn Fimwiare CR.. Seral num

Bz 1 pusa
com

TSd5248
1.Check The Device To Be Programmed
Baud rate

2.Check The Device To Be Programmed

@ Steps: Selectfirmware  C\Program Files SMDAS202508150002 kinca

Select

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

* Input Node_ID

1 Node

handshake Match Firmware.

3.Click [Download]

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

@ Firmware downloaded successfully

If EEPROM data error alerts, please initialize

parameters, save control parameters, and reboot

9 Note

® Users can also directly download the firmware without creating a project, but they need to perform
communication settings and scanning operations first. For specific operations, please refer to
Section 8.2.2

@ step1: Communication setting

* Communication methods

Rs232
CcoM

USB Serial Port (COM4)
Baud rate

Auto-Baudrate

If there is no firmware in the drive, the firmware check code will display "No firmware". The download
steps are the same as the previous ones.
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© step3: Scan device

ftatu ] Product Name  Software Version Firmware CR...  Serial num :f:l::.q

Not yet

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

9 Note

® When the original firmware is erased during the download process and the new firmware has not
been successfully written, if the drive is restarted, the device will be in a state without firmware

8.2.9 Fault manage

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

i
¥
L1
.’Ig‘
H
£

H
0'.0‘.00'06'.0l.§

Function Configuration Bar =0

o Sonrecn o @ U@ e o o e

» After clicking, you will enter the fault management interface. Or when the servo alarms, clicking on the
[View Details] in the bottom status bar can also jump to the fault management interface.

Device error X

Error code: 0x4310

Error name: Motor temperature
Reset: Y

Error level: 1

View Details

Connection: Success Fault{0x4310) Disabled Quick Sto

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

» Clicking the [Reset] button can reset the fault. If the digital input is configured with functions related to
control words such as enabling and resetting fault, this button will not take effect.

» The error status word may be composed of multiple states superimposed, that is, multiple faults occur
simultaneously. In the list below each error status word, a red light indicates that the error has occurred
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scsescscssse |

IR eset buton
enorarory Error Message Bar
[ occss_Parameter Monitoring During

Fault

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

B3 All Param [1] X

F1 Fault Manage [1] X

5 10 Config [1] X

Error. State1 2000 Error State2 080.0
' ' 0001 @  Extended Eror 0001 @
Error Diagnosis Error History 0002 ) Encader ABZ/not connected 0002 o
o, Tme Erro ‘s velocity  Curent  Driver  Encoder o, PWM e @ ercoder LYW/ Encoderinter.. o004 ®
il R LAl ) i oz @ o0r @ MCUFaut
i 02703 ou3ta 30 366 O u o 0 0 o @ o @ Mo
2 g a 0 s w0 @ o0 @  logicoutput
3 3% o 9 oo @ o0 @ so
4 © 330 9 w0 @ o @ s
83 B8 w 0100 @  Chop Resistor 0100 @  Extended enable 1
o o e @0 @  Positon Folkwing 20 @  PostveLimit
L) L e g 0400 @  Logic voltage 0400 [ ]
e h i B 0800 8 0800 [ ]
Read 1000 [ ] 1000 ®
2000 @  Motor Temperature 2000 @  Closed Loop Direction
4000 @ Moter Commutation/ Encod. 4000 @  Masteranz
8000 @  EPROM data 8000 @  Master counting
Table 8-3 Error_state (2601.00) information
Bit Error name Error code Description
0 Extended Error Refer to object "Error_State 2"(2602.00)
1 Encoder not connected 0x7331 No communication encoder connected
2 Encoder internal 0x7320 Internal encoder error
3 Encoder CRC 0x7330 Communication with encoder disturbed
4 Controller Temperature 0x4210 Heatsink temperature too high
5 Overvoltage 0x3210 DC bus overvoltage
6 Undervoltage 0x3220 DC bus undervoltage
7 Overcurrent 0x2320 Power stage or motor short circuit
8 Chop Resistor 0x7110 Overload, brake chopper resistor
9 Following Error 0x8611 Max. following error exceeded
10 Low Logic Voltage 0x5112 Logic supply voltage too low
11 Motor or controller It 0x2350 Motor or power stage It error
12 Overfrequency 0x8A80 Pulse input frequency too high
13 Motor Temperature 0x4310 Motor temperature sensor alarm
14 Encoder information 0x7331 No encoder connected or no encoder communication reply
15 EEPROM data 0x6310 EEPROM checksum fault
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Table 8-4 Error_state2 (2602.00) information

Bit Error name Error code Description

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

1 Watchdog 0x6010 Software watchdog exception

2 Wrong interrupt 0x6011 Invalid interrupt exception

3 MCU ID 0x7400 Wrong MCU type detected

4 Motor configuration 0x6320 No motor data in EEPROM / motor never configured

5

6 | Reserved

7

8 External enable 0x5443 ]C)Olrll\ir(:ﬁ:i_i:l;?sl"e (;ﬁ;ngc;igg © t1)se ;?:tﬁgzred’ but the DIN is inactive when the
9 Positive limit 0x5442 E?;lﬁvguizzggl(lzg?gﬂ é??:rseltl(t);n(l)l.lg) position limit only causes error when
10 Negative limit 0x5441 IItIierﬁitnl;?l nlzct)is(;':llz)zno 11;)1'111;) (ia;f;g tl;ogung) position limit only causes error when
11 SPI internal 0x6012 Internal firmware error in SPI handling

12 CAN bus interrupt 0x8100 Communication interruption mode (6007.00) is set to 1 to generate fault alarm

13 Closed loop direction 0x8A8] bD;fiesr:;l(t) Iii(;r:g(t:lé)(rile:etween motor and position encoder in closed loop operation
14 Master ABZ 0x7382 Master encoder connection error

15 Master counting 0x7306 The main encoder index signal is abnormal

Table 8-5 Error extension (2605.07) information

Bit Error name Error code Description
0 Origin record error 0x5210 Current sensor signal drift or ripple is too large
1 Internal braking resistor overtemperature 0x7111 The actual power of the internal braking resistor is too high
2 Internal braking resistor short circuit 0x7112 Internal braking unit damaged, braking circuit short circuit
3 Motor phase loss 0x6321 A phase in the motor power line UVW is not connected
4 ADC sampling saturation 0x2321 Current sampling ADC reaches limit, current runaway
12 Service timeout 0x81FF Communication Bus Error Extension
Driver input missing a phase detection 0x3221 bit[13:14] :
11: power input missing two phases (power failure);
13,14 Driver input missing two/three phase 01: Power input missing a phase (single-phase input
detection 0x3222 without this);
00: Power input normal

Table 8-6 Error mask

Object Dat . . .
. e ata Name Meaning (Bit meaning please see table5-7 and table 5-8) Default
index type

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

ignored.

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

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

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

Error mask for Error History of Error State2(2602.00) when
2605.05 uint 16 Store Mask ON2 | controller is enabled. Bit = 0 means related error won’t be stored in OxF1FF
the Error_History

Error mask for Error History of Error State2(2602.00) when
2605.06 uint 16 Store Mask OFF2 | controller is not enabled. Bit = 0 means related error won’t be stored | 0x003F
in the Error History

2605.04 uint 16 Error Mask2 O0xFFFF
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Chapter 9 Commissioning

9.1 Pre-operation preparation

The following table items need to be checked before running the drive and servo motor.
9.1.1 Cable connection and environment check

Table 9-1 Check list

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

9.1.2 Motor parameter check

FDI1X5S series supports the encoder motor of the Tamagawa protocol, and the relevant parameters can be
modified according to the motor parameter table when configuring the motor parameters.

Relevant parameter :

Object index Data type Parameter name Meaning description

. 1: The user enters the motor model manually and uses the motor
. Use the internal . . . .
3041.06 uint 8 motor libra parameters corresponding to the motor library in the driver
Y 2: Read and use the motor parameters saved in the encoder
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6410.01 uint 16

Motor model

Motor model
(Motor code)

Corresponding code

SMK60S-0020-30SAK/SBK-5DSA R2
SMK60S-0040-30SAK/SBK-5DSA R4
SMKS80S-0075-30SAK/SBK-5DKA R7
SMK80S-0100-30SAK/SBK-5DKA R8

Note:The above models are SMK single-turn motors, which can
be set up using internal motor library 1/ internal motor library 2
Motor model Corresponding code

(Motor code)

SMK60S-0020-30QAK/QBK-5DSA R2
SMK60S-0040-30QAK/QBK-5DSA R4
SMK80S-0075-30QAK/QBK-5DKA R7
SMK80S-0100-30QAK/QBK-5DKA R8

Note:The above models are SMK multi-turn motors which
corresponding motor code remains unchanged,and it must be set
up using internal motor library 2

9.2 Commissioning

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

software, but please pay attention to the following matters:

» Please ensure that there are no safety hazards in the movement mechanism accessories. When the run button
is pressed, the motor will run at the set "target speed". Please confirm that the motor will not cause danger

when running before using the jog function.

» If the parameter configuration is not set in line with the current mechanical structure, the mechanical
equipment may vibrate, jitter or otherwise malfunction, and may even cause danger. Please make sure you
have set the appropriate control parameters before using this function.

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

» The pulse model is configured with digital IO input function by default at the factory, which may affect the
operation of the kspro. Please cancel the corresponding configuration according to the KS PRO prompt. If
you do not need to use the corresponding 1O function, you can clear the digital input function in batches.

Position commissioning process

The position commissioning function enables the servo motor to perform reciprocating motion between the

preset starting point and ending point. Through this function, users can simulate the movement state of the motor

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

¥ dy Param Confiy

Function

3« Eater Trapezoidal Speed

wn 1. Enter Start Position. e

2 Enter Stroke

4. Enter Acceleratigp Deceleration, And Pause Time,__ ..

5. Click [Run]

Setting Bar Perview of Openss

Motion Preview Area
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» First, click [JOG] in the function configuration bar;

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

and the end point;

» Operating parameter setting: Enter the trapezoidal speed, and the servo motor will run at this speed. At

the same time, set operating parameters such as trapezoidal acceleration and deceleration;

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

real-time running position.

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

Tap to run operation process

Parameter Settings

¥ Tap torun

2. Click [Enable]
1. Enter Jog Speed jog Acceleration/Deceleration

rpm 20 ps/s | Enable Q)

Write to Actual Position Position Error

¥ Adv Param Config

CMD_q Max: 0

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

Tap enable Tap to ¢

sntrol

o 3. Jog Run

Write to Actual Position

Stop_Time

1000

Long press the mouse to control the CW or CCW button, and the motor will run at the jog speed.
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Chapter 10 Servo basic function

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

operation process of each mode in detail. For performance adjustment, please refer to Chapter 12.
10.1 Server status

10.1.1 Server status

The use of FD1X5S servo drive must follow the DS402 protocol to guide the servo drive in order to operate in

Power on

the specified state.

0
Initialize
1
» Disable < 15
- Fault
» oOperation |e
o 2 71 141
1 Ready to run < Fault stop
3y 6t 9 131
; 8
Operation Drive failure
ay st
Quick stop [11| Enabledin
[ working mode
Figure 10 - 1 DS402 state machine
Each state is explained in the following table:
Table 10-1 State description
State Explanation
Initialize The drive is in the initializer state and cannot set parameters.
Disable operation The drive is in the initializer state and cannot set parameters.
Ready to run The drive is ready to run, you can set parameters to allow the drive to be enabled.

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

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

Operation

Enabled in working mode

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

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

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

Fault troubleshooting and resetting the fault.
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Table 10 - 2 Control commands and status switching description

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

Mode Enable state

word input F switches the status

enabled
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10.1.2 Control word and status word description

The following table describes the control words and status words:

Table 10 - 3 Control word and status word

. Dat . .
Name Object index Property ata Unit Explanation

type

Factory
default

bit0: Switch_on

bitl: Enable voltage
bit2: Quick stop

bit3: Enable operation
bit4: Set Point

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

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

bit0: Ready on

bitl: Switched on

bit2: Operation_enable
bit3: Fault

bit4: Voltage enable
bitS: Quick stop

bit6: Switchon_disabled
bit7: Warning

bit8: Maunufacture0
bit9: Remote

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

Status
word 6041.00 RLTM uint 16 HEX

10.1.2.1 Control word description 604000

Table 10-4 Control word declaration

Control

State Meanin
word &

Note

0 Drive running - invalid

bit0
1 Drive running - valid

bit] Main power circuit ready - invalid
i

Main power circuit ready - valid

uick stop - valid
bit2 Q P

For details, see Table 10-2

— o | = |2

Quick stop - invalid

(=]

Servo running - invalid

bit3

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

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

Motor lock shaft: 0x2F/0x0F
Motor loose shaft: 0x06
Error reset: 0x86

Absolute position mode: 0x2F—0x3F

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

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

Table 10 - 5 Status word description

Control word State Meaning Note
) 0 Servo no fault - invalid
bit0
1 Servo fault-free - valid
0 Waiting to turn on the servo enable - invalid
bitl
1 Wait to turn on the servo enable - Valid
0 Servo ready to run - invalid
bit2
1 Servo ready to run -valid
) 0 Fault-invalid
bit3
1 Fault-valid
For details, see Table 10-2
0 Power on the main circuit-invalid
bit4
1 Power on the main circuit-valid
] 0 Quick stop - valid*
bit5 - —
1 Quick stop - invalid*
0 Servo ready- invalid
bit6 -
1 Servo ready- valid
b 0 The servo has no warning status word
it7
1 Servo in warning status word
bit8 Reserved, undefined
b 0 DIN defines enable/reset faults, IO controls
it9
1 Telecommunication control
0 Target position, zero speed, target speed not reached
bit10 — Target arrival
1 Position, speed , zero speed reached
0 The actual position does not reach the soft limit or hard limit
bitl1 The actual position reaches the soft limit/hard limit position, and input Positive/negative limit
1 the reverse shift instruction can make the motor exit the position limit
state and clear the bit
0 The servo can receive new displacement commands B
position mode
1 The servo cannot receive new shift instructions
bitl2 Origin return to zero error Origin mode
0 User speed is not zero Speed mode
1 User speed is zero
0 The position following error does not exceed the maximum following
bitl3 error Position following error
1 The position following error exceeds the maximum following error
0 No motor excitation found or motor excitation missing
bitl4 Excitation state
1 Motor excitation found
0 The origin return to zero has not been performed or completed
bitl5 Origin state

The origin has been returned to zero. The reference point has been found
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10.2 Speed control mode (-3, 3)

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

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

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

10.2.1 Speed mode function block diagram

‘ Operation mode:

3|

Curve Generator

[ Target Speed 60FF00 [rpm]

[ Invert Dir 607E00 [DEC]

[ Profile_Acc 608300

[rps/s]

[ Profile_Dec 608400 [rps/s]

60FB04 [DEC]

Pos_Speed_Filter

[ Fast Capture |fras.capmmi.|p...|

60FBOD [DEC]

Pos_Filter Out

K _Acc FF
60FB03 [%]

Speed Calculat !
60FB09 [DEC] |

K_Velocity_FF
G0FB02 [%]

e e s

I

/ ' PI gain switch

e

Pulse regeneration

High-speed probe input
—_—

High-speed probe Pos_Actual_inc (606300) or
s

< (Cuiorune

Pos_Actual inc
Pos_Actual inc 606300 [DEC]

-
606300 [DEC] Pos_Abs Master I Pos_Error :
250A07 [DEC] L _ 60F400 [DEC] _ |

.
1 Speed Demand Pos |

,_Abs_Master( 250407 )

| 60FBOA [rpm] |

Figure 10-2 Speed mode position loop block diagram

‘ Operation mode: -3

( Target Speed 60FF00 [rpm] )

Speed_Diemand Filter

60F929 [DEC]

Kvi_Sum Limit
60F908 [Ap]

< | Auto-tune l
N

Position loop output
,

Speed loop output

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

Speed Fb N

60F905 [Hz]
Speed_QEI_Back

60F916 [rpm] _'\ |

Master_Speed VL
250A08 [DEC]

Notch filter output

Figure 10-3 Speed mode speed loop block diagram
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Speed loop output

Notch filter output

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

Adaptive notch filter

- .
K_Acc_FF
60FB03 [%]

: | Target Torque% |
™ 607100[%] |

Motor
encoder

Current loop

PR

Output_Filter N
60F915 [Hz]

607300 [Ap]

| Pos_Actual_inc
-r+¥ 606300 [DEC]

\_y Speed_QEIL Back

| 60F916 [rpm]

_’(ITAE_«E&:S;&EE}:L’I
I
} | 250A08 [DEC] |

Kep
CMD_q_Max

L control 60F601 [DEC] Inverter Motor
,,,,,,,,,,, | Kei
| CMD_q Buff | 1 60F602[DEC] | | L——
| 60F60C [Apl ¢ i iq i I
e i s M| 607800 [Ap] |
| CMD_d Buff J¢__| l:::’;:d:::’_‘l %oat&Lﬂ\H
| 60F60D [A | ! L ¢ igh e closed_loop
- | eorets[ap] [* encoder

Figure 10-4 Speed mode current loop block diagram

10.2.2 Configuration process and panel operation

Step 1: Select the operation mode

The operation mode can be set through the following object:

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

?132? Data type Name Description Effect mode
-3: Immediate speed mode, not involved in position loop
control. The actual speed will immediately reach the target
speed.
6060.00 int 8 Operation_Mode | 3: The speed mode with acceleration and deceleration is Immediate
controlled by the position loop and the speed loop. The actual
speed is planned as the target speed by trapezoidal
acceleration/trapezoidal deceleration.
Step 2: Select the running direction
The running direction can be set through the following object:
Object index Data type Name Description Effect mode
Run polarity reversal
607E.00 uint 8 Invert Dir 0: Counterclockwise is the positive direction (default value) Immediate
1: Clockwise is the positive direction
Step 3: Set the target speed
There are two sources for the target speed command :1. Manual input; 2.din speed index.
1. Manual input
The target speed can be manually set through the following object:
?rg:)c(t Data type Name Description Effect mode
60FF.00 int 32 Target Speed | User defined unit:rpm Immediate
2. din speed index
The DIN speed can be manually set through the following objects:
Object index Data type Name Description Effect mode
2020.0> ¥nt 32 D¥n Speed[0] The speed command is specified via Din_Speed[x].
2020.06 ¥nt 32 D¥n Speed[1] x is the BCD code of
2020.07 int 32 Din Speed[Z] Bit 0: Din Vel Index0
2020.08 int 32 Din Speed[3] Bit 1: Din Vel Index1 .
2020.14 int 32 Din Speed[4] Bit 2: Din Vel Index2 Immediate
2020.15 int 32 Din_Speed[5] As soon as one Index is configured to Din,the index
2020.16 int 32 Din_Speed[6] which is not confifured means 0
2020.17 int 32 Din_Speed[7]

The Din Vel Index 0, 1, 2 needs to be configured in the digital input port; for the configuration process, refer to
Chapter 8.2.5; after the configuration is completed, the corresponding Din speed command can be obtained by
triggering the BCD code composed of the corresponding digital input signal.

112




Kinco FD1X5S servo drive user manual Chapter 10 Servo basic function

For example:

If Din Vel Index 0 is valid, and Din Vel Index 1 and 2 are invalid, the resulting BCD code is 001 (decimal value
is 1), then Din_speed [1] is the valid speed command input;
If Din Vel Index 0 and 1 is valid , and Din Vel Index 2 is invalid, then the composed BCD code is 011 (decimal

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

Step 4: Set the acceleration and deceleration
In Mode 3, acceleration and deceleration can be set through the following objects; Mode -3 is not effective.

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

Step 5: Set the Max_Speed RPM
In speed mode, the servo drive can limit the maximum operating speed of the motor. The specific object is as
follows:

Object index Data type Name Description Effect mode
) Motor max speed limit )
6080.00 uint 16 Max_Speed RPM . Immediate
- - User defined, unit: rpm

Step 6: Enable and run
After the control word is written to 0x0F, the drive is enabled and the speed command is executed.

Object index Data type Name Description Effect mode
0xOF Enabled

6040.00 uint 16 Controlword 0x06 Disabled Immediate

Step 7: Monitor relevant parameter
The following parameters can be monitored to observe the operating status of the motor:

Object index Data type Name Description
In mode 3, the effective target speed is the speed planned as a
606B.00 int 32 Speed_Demand_Buff ;?Irfjgéd-?, ?li?:ffective target speed is equal to the target speed
unit: rpm.
606C.00 int 32 Speed Real The actual speed of the motor, unit: rpm.
2FF0.14 int 32 Real_Speed RPM The speed value of the actual speed after filtering, unit: rpm

10.2.3 KS PRO operation

Manual input

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

click Run.

» Set the speed command source to manual input;
» Set the Target Speed;

» Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or
deceleration needs to be entered.

» Set the default direction;

»  After clicking [Run], the servo motor will start to respond to the speed command. At this point, the [Run]
button will change to the [Stop] button. Clicking [Stop] can terminate the operation of the servo motor.
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Speed Control Pasit t Pulse Control{Current;
Speed command sourc > t t Valid target speed:
Speed Setting 1.Select command source

Target Speed  2.Target Speed

Acceleration and deceleration setting

Operate at Max acceleration Acceleration Deceleration
and deceleration -
| 100 psfs 100 ps/s
I:] 4.8et the acceleration and deceleration Speed_Rea
[ ] ; 3 ax
.Select whether operate at max

acceleration and deceleration

6.Click [Run]

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

The upper and lower limits of the actual speed instrument panel will be automatically set according to the target

speed. If you need to customize the upper and lower limits of the speed display, you can click the [Settings] button

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

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

Speed_Real Reset m

DIN speed index

In din speed index mode, the servo motor executes the specified speed command according to the BCD code

represented by DIN 0, DIN1 and DIN2. For example, when DINO input is high level and DIN1 and DIN2 are low

level, the BCD code is 001, and the speed command will run at DIN speed [1]. The specific steps are as follows:

>
>
>

Set the speed command source to Din speed index;
Set the DIN speed;

Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or
deceleration needs to be entered.

Set the default direction;

Click on [Index Settings], and configure the 10 input ports as DIN vel index 0, 1, and 2. For the specific
operation procedure, please refer to Chapter 8.2.5.

After the configuration is completed, click [Run] to change the BCD value through IO input high-level or
simulation input, thereby executing the corresponding speed command at different times.

114



Kinco FD1X5S servo drive user manual Chapter 10 Servo basic function

Speed Control 0siti Pulse Control(Current)

Speed command source: I Valid target speed: 0 pm

1.8elect command source
Speed Setting

2.8et DIN speed
€ Din Speed[4] /
0 rpm 0 rpr /
Din Speed|1) Din Speed[S] ; /

100 0 /

Din Speed(2) Din Speed(6] /

200 0 it /

Din Speed|3] Din Speed[7]

- o HHERARHAE

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

Operate at Max acceleration and deceleration

Din2

Acceleration Deceleration

Din3

l 100 100 ps/s

= e DIN input simulation
4.Set the acceleration and deceleration
6.Click [Index Settings] 7.Click [Run]
Default Direction: 5.8et the default direction

Digital Input (DI)

Name Pin Function Batch Clear Actual  Simulate Polarity Valid
Din1 X14 Din Vel Index0 %

Din2 X1.6 Din Vel Index1 % £ High

b3 x18 Din Vel Index2

Dind X1.10

Dind X112 £ High

Din X114

Din7 X1.16 I High

9 Note

® The green line segments in the figure represent the current valid levels of each DIN index. The
corresponding DIN speed that is in effect is displayed in green, and the field above the input box on
the left side will also be displayed in green.

Din Spe

0 D pm
Din Speed|[1]
0 C rpm

Analog speed mode

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

» Set the Simulate speed offset. For example, when set to +2V, the speed-analog correspondence shifts 2V to
the right, as shown in the figure below.

115



Kinco FD1X5S servo drive user manual Chapter 10 Servo basic function

Simulate input offset Simulate input offset

0 \% 2 v
#arget Speedirpm #.rget Speed/rpm

114 92

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

Simulate input dead zone Simulate input dead zone

o v 2 v

*J:qcl Speed/rpm *ﬂrgev Speed/rpm

Voltv
-10 -2 0 sy
—_— >

2 10

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

Low-end dead zone ® Valid High Dead Zone ® Valid

-8 \ 8 \

*‘ngm Speed/rpm

+114

» Choose whether to operate at the max acceleration or deceleration, If not selected, the acceleration or
deceleration needs to be entered.

> Set the default direction;

» Click [Enable], after inputting the analog voltage, the motor operates at the target speed mapped by the
speed-analog voltage.
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Speed Control Position Control(Current)

Speed command source:  Manual input
Simulate Speed Settings

2.Set the simulate speed factor
Simulate speed factor

11.44 rpmiv

Torque contro Homing Method

3.Set the simulate input filter
Simulate input filter

1.Select command source
Valid target speed: 0 rpm

4.Set the simulate input offset
Simulate input offset

L el v

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

deceleration

+arge: Speedirpm

Speed - Analog voltage mapping diagram

Related parameter:

0V 0V

Valid Actual

Speed_Real

Default Direction: oo | 8.Set the default direction

Speed and Analog voltage display

9.Click [enable]

Object index Data type Name Description Value
2501.06 uint 16 ADC1 _Buff[1] AINT1 input original ADC data
. . . Only read
. AINT1 valid input; analog input signall (AIN1)
2502.0F int 16 Analogl_out input voltage after filter, deadband and offset
2502.01 uint 16 Analogl Filter Analog input signal 1 (AIN1) filter
2FF0.1D int 16 Analogl Dead V AINT1 deadband (unit: 0.01V) User
defined
2FF0.1E int 16 Analogl Offset V AINT1 offset (unit: 0.01V)
2502.0A int 16 Analog_Speed Factor | AIN speed factor
Analog signal control speed, valid at operation
2502.07 uint 8 Analog_Speed Con | mode 3 or -3 1
1: Ainl Control Speed
Default: 0
2502.0D int 16 Analog Dead High if it's NOT 0, Analog_out> Analog_Dead High
is treated as 0
Default: 0
2502.0E int 16 Analog_Dead Low if it's NOT 0, Analog_out< Analog Dead Low User
is treated as 0 defined
6060.00 int 8 Operation mode Select the operation mode according to the
actual control mode
6040.00 uint 16 Controlword Enable drive
Note: Every time Analogl_out (2502.0F) increases or decreases by 0.1V, the corresponding theoretical value of DEC change is
285DEC (2501.06). Due to temperature drift, zero point drift, environmental electromagnetic interference, etc., the
theoretical value may have certain errors in actual use.

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

AIN1 in : AIN1 input voltage after filter and offset

Analogl out: AIN1 valid input ,which depends on the user's hardware wiring and the selection of the analog

input channel. This data value is obtained after deadband and offset processing followed by filtering.
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Computational formula:
If Analog_out is not limited by Analog Dead High or Analog Dead Low:
Target speed[rpm]=Analog_out *Analog_Speed Factor; otherwise Target speed[rpm]=0.
For example:
Set
Analogl Dead V=1, Analogl Offset V=2, Analog Speed Factor=100;
Analog_Speed Con =1, Analog Dead High=0; Analog Dead Low=0;
Where AIN1 input voltage is 5V:
AIN1 _in=5V-2V=3V, |AIN1 in|>Analogl Dead, so Analogl out=3V-1V=2V;
Target speed=2%*100=200rpm.
Where AIN1 input voltage is -5V:
AIN1 _in=-5V-2V=-7V, |AIN1_in>Analogl Dead, so Analogl out=-7V+1V=-6V;,
Target speed=-6*100=-600rpm.

10.2.4 1O function related to speed mode

The IO function related to speed mode need to be configured through the upper computer. For the configuration

process, please refer to Section 8.2.5.
Enable and reset fault

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

Reset the fault can restore the drive error.

Input function Description

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

Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

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

0x06: Disable

0xOF: Enable

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

0x0F—1F:Homing

0x86: Error reset
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Din speed index [x]

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

trigger the corresponding speed command in the Din speed indexing mode.
Input function Description

DinVel Index0
DinVel Index1 Din speed index in Din speed mode
DinVel Index2

Zero-speed detection

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

Output function Description

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

Relevant parameter:

Object index Name Description Set value
2010.18 Zero_Speed Window 1ﬂSpeedﬁlms|(60F9.1A)<="ZerofSppedﬁWlndow"(2010.18) then it's trea.ted inc/ms
as Zero speed, only if  the Zero speed lasting
60F9.14 Zero_Speed Time Flme >= Zero_Speed_Time"(60F9.14),the Dout with "Zero_Speed" function 10ms
is activated
60F9.1A Speed_1ms Speed data[inc/1ms] Read only

Speed reach detection

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

Output function Description

Target Speed Window(unit:ms),Under velocity mode,if [Speed Error|(60F9.1C)<Target Speed Window means

Speed reach target reached,Statusword.bits. Target reached=1;

Relevant parameter:

Object index Name Description Set value
Target Speed Window(unit:ms),Under velocity mode,if
60F9.0A Target Speed Window | |Speed Error|(60F9.1C) < Target Speed Window means target 10rpm
reached,Statusword.bits. Target reached=1;
60F9.1C Speed_Error Actual speed error Read only

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

608000 Q Bulk Actions

Index Description Preset value ¥ Current value v

608000 Max_Speed RPM 5000 DEC 5000 DEC

9 Note

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

10.3 Position control mode (1)

Position control mode is the most commonly used control method in servo systems. By inputting a position
command, the servo drive controls the motor to move to the specified position. This mode is widely used in
situations where precise positioning is required. In position mode, the driver controls the motor to perform two
positioning methods: absolute position positioning and relative position positioning. According to the source of
speed and position instructions, it is divided into:_Manual input and Din position index .
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10.3.1 Position mode function block diagram

Operation mode: 1

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

J

Pos_Filter Out
60FBOD [DEC]

| Speed_Calculat
60FB09 [DEC]

Pos_Filter N

Pos_Speed Filter
60FB04 [DEC]

Input integer
converter

K Acc FF
60FB03 [%]

K_Velocity_FF

60FB05 [DEC]

Instruction
filter

( Fast Capture —

Pulse regeneration Pos_Actual inc
—— in_‘pm 606300 [DEC]

High-speed probe

Pos_Actual_inc (606300) or
Pos_Abs_ Master( 250A07 )

Pos_Actual inc
606300 [DEC] ™

Pos_Abs_Master

250A07 [DEC]

60FBO02 [%]

Position loop output

9,
7 7
< —| Auto-tune

7,

- |
|
|
|
I
I
|
|
| —

|
|
I
|
|
|
|
|
|
|
\ |
! Speed Demand_Pos }

|
| 60FBOA [rpm] Iﬂ_ T
Figure 10-5 Position mode position loop block diagram
Position loop output [Speed Demand Filter]
| ] =
e
\_\ Auto-tune Kvi_Sum_Limit
— N N PI gain switch i
607F00 [rpm] S - Bpecd oz Bmnd,
4 | 60F91F [DEC] !
—————————— Speed loop output
_____________ | Kvp[x] {DEC b -
: Speed Demand Buff | . -
L. 000500 [wpm] |
i Speed Fb_Outl | M
B s e TR
L _ _6O0F917 [pm] _ |
| Speed_Observer |
Speed feedback filter ; :
Speed mode }
60F906 [HEX] Obsrer
Speed_Fb N
60F905 [Hz]
Speed QEI Back
60F916 [rpm] AN |
Master Speed VL
2 = )
SB[ ] Notch filter output
Figure 10-6 Position mode speed loop block diagram
Speed loop output Notch filter output TG T
ffffffffffff 1l 6oreus [Ap] | : oo
6%?26%&2] ! ! ‘Jiﬁxfg;t:’fo;qﬂé’/;ﬁ\ Current Ioop Motor | Pos Actual inc 1
[ I bttt W If | 607100 [%] | encoder "Fﬂ 606300 [DEC] |
B I Field weakening ! r“f;::a’:—él:—g:i:‘
Kei
~o i || | Lavettiose | L T
FBO3 [% | _60F60C [Ap] 7 ! g e__ ¥ 250408 [DEC]
il = | L corsopan € Coad Bl | | oA v
| - i 1d 1‘#" closed_loop T~ 350,07 [DEC] |
L _60F618 [Ap] _| T

Figure 10-7 Position mode current loop block diagram
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10.3.2 Configuration process and panel operation

Step 1: Select the operation mode

The operation mode can be set through the following object:

Object index | Data type Name Description Effect mode
I: h i )\ lati iti
6060.00 int 8 Operation Mode Set the operation mode to absolute/relative position Immediate
mode
Step2: Set the Target Position
There are two sources for the target position command :1. Manual input; 2.Din position index.
1.Manual input
The target position can be manually set through the following object:
Object index Data type Name Description Effect mode
607A.00 30 T Positi Target absolute/relative position instruction value I di
. nt arget Position User defined, unit:DEC mmediate
2.Din position index
The DIN position can be manually set through the following objects:
Object index | Data type Name Description Effect mode
2020.01 int 32 Din_pos[0]
2020.02 int 32 Din_pos[1] Tl_le position command is specified via Din_Speed[x].
2020.03 int 32 Din pos[2] x is the BCD code of
- - Bit 0: Din Pos Index0
2020.04 int 32 Din_pos[3] Bit 1: Din Pos Index1
2020.10 int 32 Din_pos[4] Bit 2: Din Pos Index2
2020.11 int 32 Din_pos[5] The case where the digits are all 0 cannot occur; Immediate
2020.12 int 32 Din_pos[6] User defined unit:rpmm
2020.13 int 32 Din_pos[7]
Select th iti tLtob t (L is 0-7
2FF1.01 uint 8 Din_position_select L clect the _pOSI on s.egmen .O. e set ( rang§ s ’
- — corresponding to the internal position segment 0-7 in turn)
2FF1.02 int 16 Din_position_ M The number of pulses set for the position segment (L)
2FF1.03 int 16 Din_position N =M*10000+N

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

Chapter 8.2.5; after the configuration is completed, the corresponding Din position command can be obtained by

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

For example:

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

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

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

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

Step 3: Set the acceleration and deceleration

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

objects:
Object index | Data type Name Description Effect mode
6081.00 uint 32 Profile_Speed Spe-ed command in position mode, user defined Immediate
Unit:rpm
6083.00 uint 32 Profile Acc Acgeleratlon of trapezoidal curve user defined Immediate
— Unit:rps/s
6084.00 uint 32 Profile Dec De(_:eleratlon of trapezoidal curve user defined Immediate
Unit:rps/s
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If the DIN position mode is used, the position planning speed is the speed index of DIN[X], and it is set according to
the following objects:

Object index | Data type Name Description Effect mode
2020.05 int 32 Din_Speed[0]
2020.06 int32 Din_Speed(1] The speed command is specified via Din_Speed[x].
2020.07 int 32 Din_Speed[2] | X is the BCD code of
Bit 0: Din Vel Index0
2020.08 int 32 Din_Speed[3] Bit 1: Din Vel Index1 Immediate
] ] Bit 2: Din Vel Index2
2020.14 int 32 Din_Speed[4] As soon as one Index is configured to Din,the index which is
2020.15 int 32 Din_Speed[s] | Mot confifured means 0
2020.16 int 32 Din_Speed[6]
2020.17 int 32 Din_Speed[7]

Step 4: Enable and run
The position operation mode is defined by the control word and is divided into absolute position, phase position and
immediate response to target position change mode:

Object index | Data type Name Description Effect mode

0x2F->0x3F: When the absolute position command is activated, the

absolute positioning command will not be executed immediately

according to the change of the target position. It is used when the

_ Control operation mode is_ 1. _ N o _

6040.00 uint 16 word 0x4F->0x5F: Activate relative position command, it is used when Immediate
the operation mode is 1.

0x103F:Immediately execute absolute positioning instructions

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

operation mode is 1.

Step 5: Monitor relevant parameter
The following parameters can be monitored to observe the operating status of the motor:

Object index Data type Name Description
6063.00 int 32 Pos Actual inc Motor actual position
606B.00 int 32 Speed Demand Buff Planning speed value
2FF0.14 int 32 Real Speed RPM The speed value of the actual speed after filtering

10.3.3 KS PRO operation

In position mode, the servo motor operates according to position instruction. The instruction issuance methods

are divided into Manual input and Din position index mode
Manual input
1.Absolute position

» Select operation method: Absolute position;

»  Set the Target position;

» Choose whether to execute immediately after change.If this option is not checked, the position command
will only be responded to once when locking the shaft and running subsequently. After entering a new
command, you need to click [Disable] first and then click[ Enable]and [run]. If this option is checked, after
enabling and click [Run] , when entering a new target command, press Enter to respond to the target

position command.
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Position Control Pulse Control(Current)

1.Select command source
Position settings

Operation Method : ° Absolute position Relative position vimpm

2.Select operation method
Target_position

Execute immediately after
100000 ne hange

3.Set the target position 4.Choose whether to execute
Speed Setting immediately after change

Operation speed

1000
Acceleration Deceleration
100 psfs 100

Speed planning display

5.8et the operation speed

6.Click [Enable]

» After clicking [Enable], the [Enable] button will change to [Disable] button,and the drive will enter the

enabled state; o

»  After clicking [Run], the motor will run to the target position. While the motor is running, the [Run] button

will change to the [Pause] button. Click the [Pause] button, the drive controls the servo motor to pause, but

is still in the enabled state, and can continue to respond to command after resuming operation.

2.Relative position
» Select operation method: Relative position;
»  Set the position increment;

» Set the operation speed;

Speed Control  [EMSTBIFGRISIN  puise Control(Current)  Torque contral  Homing_Methac
Position command sDur(E Di o inc Valid target position: 0 inc

1.Select command source
Position settings

Operation Method Absolute position € [Relative position Vimm

2.Select operation method
Pasition increment

100000 inc 3.Set the position increment

Speed Setting

Operation speed! 000 rpm

Agfeleration100 rps/s Decelerabon 100 rps/

Operation speed

1000 pm
Acceleration Deceleration
100 psis 100 rps/s

Speed planning display

4.Set the operation speed
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>

After clicking [Enable], the [Enable] button will change to [Disable] button,and the drive will enter the

enabled state; )

After clicking [Run], the motor will run to the distance corresponding to the "position increment" based on
the current position. While the motor is running, the [Run] button will change to the [Pause] button. Click
the [Pause] button, the drive controls the servo motor to pause, but is still in the enabled state, and can

continue to respond to command after resuming operation.

Din position index

In din position index mode, the servo motor executes the specified position command according to the BCD

code represented by DIN 0, DIN1 and DIN2. For example, when DINO input is high level and DIN1 and DIN2 are

low level, the BCD code is 001, and the speed command will run at DIN Speed[1]. The specific steps are as

follows(Taking the absolute position operation method as an example) :

>

YV V V VY

Set the speed command source to Din position index;

Set the operation method to Absolute position;

Set the DIN Target position;

Set the operation speed;

Set the Acceleration and Deceleration;

Click on [Index Settings], and configure the IO input ports as DIN pos index 0, 1, and 2. For the specific
operation procedure, please refer to Chapter 8.2.5

After the configuration is completed, click [Enable] to change the BCD value through IO input high-level

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

Pasition Control Pulse Control{Current)

Position command source: Valid target position: 0 e
L.Select command source

Fosition settings .
2.Select operation method

Operation Method: @ Absolute position Relative position /
Tin Target positon[1] /
o 10000 /

Din Target position[2] Cin Target position[3] /

20000 30000

Din Target position|4] ©in Target positions] /

a o /
Din Target position]§] Din Target position(7] _/

0 0
3.Set the DIN target position
Speed Setting | ] | | l I ‘ Dinl
Cin Speed(1] ¥ ) e
] 100
LT
Din Speed|2) Din Speed(3] — e
200 x 300
| Din3!
Dini Speeckd LR — DIN input simulation
o m 0
Indlexssitings
Din Speeds] Din Speed(7]

z 6.Click [Index Settings]

: ]
4.Set the DIN speed

Acceleration Deceleration

100 psfs 100

5.Set the Acceleration and Deceleration

7.Click [Enable]
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Digital Input (DI)
Name  Pin Function Batch Clear  Actual Simulate  Polarity  Valid
Din1 X14 Din Pos Index0 x £ High
Din2 X16 Din Pos Index X £ High
Din3 X18 Din Pos Index2 x F High

9 Note

® The green line segments in the figure represent the current valid levels of each DIN index. The
corresponding DIN speed that is in effect is displayed in green, and the field above the input box
on the left side will also be displayed in green.

Target position[0 Din Target position[1]

0 10000

10.3.4 1O function related to position mode

The 10 function related to position mode need to be configured through the upper computer. For the

configuration process, please refer to Section 8.2.5.

Enable and reset fault

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

Reset the fault can restore the drive error.

Input function Description

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

Reset fault Controlword.bit7(Fault_reset) = 1

Relevant parameter:

Object index Name Description Set value

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

0x06: Disable

0xOF: Enable

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

0x0F—1F:Homing

0x86: Error reset

Command activation
The command activation function enables position mode absolute positioning or relative positioning commands to be
activated when the drive is enabled.

Input function Description

Command activation | Activate position instructions, such as Controlword: 0x2F—3F and 0x4F—5F
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Din pos index [x]

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

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

Input function Description
Din Pos Index0
Din Pos Index] | Din Pos index in Din position mode
Din Pos Index2

Zero-speed detection

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

Output function Description

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

Relevant parameter:

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

Speed reach detection

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

Output function Description

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

Relevant parameter:

Object index Name Description Set value
Target Speed Window(unit:ms),Under velocity mode,if
60F9.0A Target Speed Window | |Speed Error|(60F9.1C) < Target Speed Window means target 10rpm
reached,Statusword.bits. Target reached=1;
60F9.1C Speed Error Actual speed error Read only

Position reach detection

Output function Description

In positioning mode, if position difference between Pos_Actual and Pos Target is smaller than
Position reach | "Target Pos Window"(6067.00) and lasting time >= Position Window_time(6068.00) then
Status Word.bits. Target reached is set to 1

Relevant parameter:

Object index Name Description Set value
6067.00 Target_Pos_ Window In positioning mode, if position difference between Pos_Actual 327DEC
— and Pos_Target is smaller than "Target Pos Window"(6067.00)
6068.00 Position Window time and lasting time >= Position_Window_time(6068.00) 10ms
B B then Status Word.bits.Target reached is set to 1
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Multi-function signal

In the multi-segment position mode, the position reach signal of Din position 1 to 7 segment is represented by the

BCD code composed of multi-function signal 0 to 2

Output function Description
Multi DOUTO The driver executes the selected position segment program and outputs a multifunction signal after
- reaching the Din target position [x], where the x is a BCD code composed of the following signal
Multi DOUT1 Bit 0: Multi DOUTO ;
. Bit 1: Multi DOUTI,
Multi DOUT2 Bit 2: Multi DOUT 2;

10.4 Torque control mode (4)

The torque control mode controls the motor torque output by inputting a torque command. Since the current and
torque of the servo motor have a linear relationship, controlling the current can achieve control
is suitable for devices that have strict requirements on material stress, such as rewinding and unwinding devices and
other tension control occasions, to ensure that the material stress is not affected by changes in the winding radius. In
torque mode, the drive will control the motor to output the user-set torque during operation.

10.4.1 Torque mode function block diagram

§ o ema
. _
L _soretsag)_|
\( ﬁ‘ Target Torque% } Current loop
|

Parameter setting
[ CMD_q 60F608 [Ap]

Kcp
60F601 [DEC]
K
60F602 [DEC]

Field weakening
control

[ Target Torque% 607100 [%]

=

| Speed_Limit_Factor 60F603 [DEC]

|~ CMD_d_Buff

L 60F6OD [Ap] |

torque. This mode

! Pos_Actual_inc |
"~ 606300 [DEC] !

Figure 10-8 Torque mode block diagram

10.4.2 Configuration process

Step 1: Select the operation mode
The operation mode can be set through the following object:

[ Motor
encoder
— 4

Inverter ¥ Motor
e
! au?s&nq[Ap] - ‘ ‘
Lo—o=-=sn Loadé&full
! 1d \& __ closed_loop
L _6UF618 [Ap] | encoder

|
Ly

Master_Speed VL a
250A08 [DEC] |

| Pos_Abs_Master |
| 250407 [DEC] |

Object index Data type Name Description Effect mode
6060.00 int 8 Operation Mode | 4: Set the operation mode to torque mode Immediate
Step 2: Set the target torque
The target torque can be set through the following object:
Object index Data type Name Description Effect mode
6071.00 int 16 Target Torque% Target torque/rated_torque*100 (unit:%) Immediate

Step 3: Set the max speed limit for the torque mode

First, the speed limit factor needs to be set. When it is set to 0, the speed loop is used for speed limit; when it is not 0,
the speed limit factor is used for speed limit. The specific object description is as follows:

automatically adjusted through PID control, so that the
actual speed is maintained near the limit value. Using this
mode requires tuning the PID parameters in advance.

Object index | Data type Name Description Effect mode
When set to 0, the maximum speed is limited through speed
closed-loop control. That is, in torque mode, when the actual
. . speed is greater than the maximum speed limit, the torque is .
60F6.03 uint 16 Speed_Limit Factor Immediate
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When it is not 0, the speed limit factor is used for speed
limitation, that is, when the actual speed is greater than the
maximum speed limit, the torque is linearly adjusted
according to the speed factor. The larger the speed factor, the
faster the adjustment, but at the same time, it is easy to cause
poor speed fluctuation effects.

Then set the Max Speed according to the following object:

Object index Data type

Name

Description

Effect mode

607F.00 uint 32

Max_Speed

Motor operating maximum speed limit unit:rpm

Immediate

Step 4: Torque reach configuration

Set the Torque Out Ref, Torque Out_ Filter, and when the actual torque >Torque Out Ref, the Ref torque reached

is effective

Object index Data type Name Description Effect mode
The limit value, the actual torque exceeds
. Torque Out Ref and the duration exceeds the .
60F3.06 int 16 Torque_Out_Ref Torque Out_Filter,Dout port output Ref torque reached Immediate
signal, unit:Ap
the actual torque exceeds Torque Out_Ref and the
60F5.07 int 16 Torque Out Filter | duration exceeds the Torque Out_Filter,Dout port output Immediate
Ref torque reached signal, unit:ms Max value:32767
60F5.08 int 16 Current Out_Real | Monitors the actual torque, unit:Ap Immediate
Step 5: Enable and run
Enable the drive and run the torque mode through the following object:
Object index Data type Name Description Effect mode
6040.00 uint 16 Controlword 0xOF Enabled Immediate
Step 6: Monitor relevant parameter
The following parameters can be monitored to observe the operating status of the motor:
Object index Data type Name Description
6077.00 int 16 Actual Torque Motor Actual torque

10.4.3 KS PRO operation

» First, set the Target Torque% (expressed as a percentage of the rated torque). When set to a positive value, the

motor rotates in the positive direction. When set to a negative value, the motor rotates in the opposite

direction.

» Ifthe Speed Limit Factor(60F603) is written to 0, the speed limit will be implemented through PID control.

Otherwise, speed limit factor should be used for speed control.

Index Description

60F603

Speed_Limit_Factor

Preset value W Current value

10

DEC

» In torque mode, set the Max_speed as needed; in torque mode 4, enter the corresponding torque command

and enable the drive,the speed limit function will automatically take effect according to the parameters set

by the Speed Limit_Factor (60F6.03), and the Max_speed (607F.00) will be set below the Max value.

Index Description

607F00

Max_Speed

Preset value ¥ Current value

5000

DEC

»  (Optional) Set the Torque Out Refand Torque Out_Filter, and configure the ref torque reached signal to

DOUT port. (For the configuration process, please refer to Section 9.2.5)
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» After clicking [Enable], the servo motor will output torque to reach the target value and ensure that the
actual speed does not exceed the maximum speed limit. When the actual torque reaches the reference value

range and remains within the filter time, the Ref torque reached signal becomes valid.

ontrol{Current] Torque control

1.Select command source
Torque command murteCl

Torque Setting

Target_Torque Max_Torque

I

2.Set target torque
un settings

Direction:

3.5et max torque

Max Speed Speed Limit Factor

E

~ Torque Reach Setting 4.Set max speed

Torque_Out_Ref TTorque_Out_Filter Ref Torque Reached Invalid
o i N o

5.Set Torque_Out_Ref
Current_ Out Real 0 Ap

6.8et Torque_Out_Filter 7.Configuration torque to

digital output

8.Click [Enable]

Rated_Current 6200 mA Driver Current Limit 1945 A

Analog torque mode

» Set the Torque command source to simulate input;
» Set the Analog_Torque Factor,that is, the target current value corresponding to the 1V analog input voltage;
» Set the Simulate input offset ,for example, when set to +2V, the torque-analog correspondence shifts 2V to

the right, as shown in the following figure;

Simulate input offset Simulate input offset

0 : v 2 v

ﬁrge'l Current/Ap *‘arqe: Current/Ap

N ©o
<
=]
<

6 24 . ! T

» Set the Simulate input dead zone. When the analog voltage is within the dead zone, the corresponding torque

is 0.
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Simulate input dead zone Simulate input dead zone

0 Vv 2 Y

%arget Current/Ap

» Set the Low-end dead zone and High-end dead zone,When the analog input is less than the low-end dead

zone or greater than the high-end dead zone, the target speed is 0.
Low-end dead zone @ Valid High Dead Zone ® Vvalid

-8 Vv 8 %

firg(zt Current/Ap

» Set the running direction;
Set the max speed;
> Set the speed limit factor(Default:10).If the speed jitter is too large during operation, it can be appropriately
reduced. Generally, no changes are needed,;
(Optional) Set Torque Out_Ref and Torque Out_Filter,and configure torque to digital output;
Click [Enable], after the analog voltage is input, the motor operates at the target torque mapped by

torque-analog .
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Torque command source:
Simulation Rectangle settings

Simulate Force Factor

Pulse Control(Current) Torque control Homing_Method

1.Select command source

4.Set the simulate input offset

Simulate input filter Simulate input offset

147 Apiv |

5 ] [o | v

2.Set ‘hessimulate force factor 3.5

imulate input dead zone

et the simulate input filter
Low-end dead zone Invalid High Dead Zone Invalid

B \

0 v ]

Run settings

Direction:

5.Set the dead zone

Max Speed Speed Limit Factor

o .

[ 5000 D pm 10

6.Set the direction
~ Torque Reach Setting

Torque_Out_Ref

7.Set the max speed and speed limit factor

TTorque_Qut_Filter Ref Torque Reached Invalid

K |

[ Jo [rmems ] o

8.Set the Tprque_Out_Ref 9.Set the Tprque_Out_Filter 10.Configuration torque to

Current_Out Real 0 7p

digital output

%arget currenvap

’ 3
v 10v
Valid  Actual

Actual Torque

Rated_Current 6200 mA Driver Current Limit  19.49 Ap

Speed Real

Related parameter:

11.Click [Enable]

Object ..
index Data type Name Description Value
2501.06 uint 16 ADC1 _Buff[1] AINT input original ADC data
. AINTI valid input; analog input signall (AIN1) input | Only read
2502.0F int 16 Analogl out
najogl_ou voltage after filter, deadband and offset
2502.01 uint 16 Analogl_Filter Analog input signal 1 (AIN1) filter
2502.02 int 16 Analogl_Dead Analog input signal 1 (AIN1) deadband User
2502.03 int 16 Analogl_Offset Analog input signal 1 (AIN1) offset defined
2502.0B uint 16 Analog_Torque Factor AIN-Torque factor (Ap/V)
. 0:Invalid User
2502.08 uint 8 Analog Torque Con i defined
1:Ainl Control Torque 0.1
2502.0C uint 16 Analog MaxT Factor AIN-MaxTorque factor (Unit: Ap/V) U
ser
Analog signal control Max. torque defined
2502.09 uint 8 Analog_MaxT_Con 0:Invalid 0,1
1:Ainl Control Max.Torque
Influence max speed limit 0x60800010, if value is
60F6.03 uint 16 Speed_Limit_Factor bigger, limit is better, but if it is too big, it will cause 10
noise
6080.00 uint 16 Max_Speed RPM Limit motor max speed
Note: Every time Analogl_out (2502.0F) increases or decreases by 0.1V, the corresponding theoretical value of DEC change is
285DEC (2501.06). Due to temperature drift, zero point drift, environmental electromagnetic interference, etc., the theoretical
value may have certain errors in actual use.

Note
® Analog MaxT Con is not only used in operation mode 4. All operation modes can use analog

output to limi

t max torque output.

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

AIN1 in : AIN1 input voltage after filter and offset

Analogl out : AINI valid input , which depends on the user's hardware wiring and the selection of the analog

input channel. This data value is obtained after deadband and offset processing followed by filtering.
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Result:
If Analog_out is not limited by Analog Dead High or Analog Dead Low:
Target torque[Nm]=Analog_out[V] *Analog_Torque Factor [Ap/V]* torque coefficient (Nm/Ap); otherwise Target

torque=0.

10.4.4 1O function related to torque mode

The 10 function related to torque mode need to be configured through the operation panel or the upper

computer. For the configuration process, please refer to Section 8.2.5.

Enable and reset fault

After configuring the enable signal in the digital input, the control word can be switched between the 0x06
->Din_ control _word (2020.0F) setting value, thereby enabling the drive;

Reset the fault can restore the drive error.

Input function Description

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

Reset fault Controlword.bit7(Fault reset) =1

Relevant parameter:

Object index Name Description Set value

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

0x06: Disable

0xOF: Enable

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

0xOF—1F:Homing

0x86: Error reset

Ref torque reached
This function is used to determine whether the actual torque of the motor has reached the set value.

Output function Description

The limit value, the Current_Out_Real(60F5.08) exceeds Torque Out Ref(60F5.06) and the duration exceeds the
Torque Out Filter(60F5.07),Dout port output Ref torque reached signal
Setting Torque Out Ref (60F5.06) to 0 indicates that the torque limit detection is not enabled.

Ref torque
reached

Relevant parameter:

Object index Name Description Set value
Limit limit value. The limit value, the actual torque exceeds
60F5.06 Torque Out Ref Torque Out Ref and the duration exceeds the Torque Out Filter,Dout 0
port output Ref torque reached signal, unit: Ap
60F5.07 Torque_Out_Filter | Unit: ms, Max value:32767 100
60F5.08 Current Out_Real Monitor the actual torque parameters, Unit: Ap Read only
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10.5 Homing mode (6)

The homing mode is used for the initial positioning of the servo system to ensure that the mechanical system
can accurately find its physical origin position when it is started. This mode is usually executed automatically after
the device is powered on. Through the feedback signal of the mechanical limit switch or encoder, the motor is driven
to move in a predetermined direction until it reaches the mechanical origin position. This process is often called
"Back to homing" and is the first step in starting the servo system to ensure that the system can operate accurately
in subsequent control modes. In some applications, the system requires that each movement of the mechanical load
starts from the same position, so users can use the homing mode to meet the needs.

10.5.1 Homing mode function block diagram

‘ Operation mode: 6 |

Mode selection
| Homing_method 609800 [DEC] |
[ Home_Offset_Mode 609905 [DEC] |

Parameter sefting
Homing Offset 607C00 [DEC]
Homing_Power_On 609903 [DEC]
Homing Current 609904 [Ap]
Homing_N_Blind 609906 [DEC]
+
Curve Generator \
[ Homing_Accelaration 609A00 [rps/s] |
[ Tnvert Dir 607E00 [DEC]
‘ Homing Speed Zero 609902 [rpm]

‘ Homing_Speed Switch 609901 [rpm] | Pos Filter Out 1 ;%;COC;F;
| 60FBOD [DEC] ! 1%l

K _Velocity FF
60FB02 [%]

)
> / i Speed_Calculat ! }
iy !

| _ 60FBO9 [DEC] Input integer
Pos_Speed_Filter converter
60FB04 [DEC] Thstraction
filter
Fast Capure
Pulse regeneration e
g R P 606300 [DEC]
—_—

Position loop output

1 Z,

|

| 7 il PI gain switch
[

1 £—| Auto-tune
I

1

L

c
606300 [DEC] \

|
Pos_Abs Master gy
|

Tahsped e Pos_Actual_inc (606300) or 250A07 [DEC] LSRR
P P Pos_Abs Master( 250A07 ) | Speed_Demand ]
| 60FBOA [rpm] “77"
Figure 10-9 Homing mode position loop block diagram
Position loop output
E——
| Speed_Curr Sum |,
| 6OF91F [DEC] ]*
—————————— Speed loop output
_____________ ¥ '

I Speed Fb Outl ‘ﬂ‘ _____
| 60F917 [rpm]

Speed_Observer

I
|

Speed QEI Back

Speed feedback filter ‘" 60F922 [rpm] |
Speed mode I
60F906 [HEX] Observer
Speed Fb N
60F905 [Hz]
60T916 [rpm] ™ |
—

Master Speed VL
250A08 [DEC]

Notch filter output

Figure 10-10 Homing mode speed loop block diagram
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Speed loop output Notch filter output

CMD_q PID | !
__6_059_2_51[_[3%(:_]__ rqueds | Current loop ? Ell\l/iout:; . V: 1;%56_3%?1[1;1515\; i
B B et i s
il Field weakening | _,J Speed_QEI Back |
[OE?E'J;?'SiiN “oncotadl }’[ contol o Inverter Motor | ~L_ssisipa |
Kei
}7 "CMD_q Buff 1 i 60F602[DEC] | | L _’( Master_Speed VL |
667003 %] | 60Feoc Tapl_ ¢~ e e [[ ™ _asvassiosc) )
I"ENMD_d Bl bt Toad&Rll ] | Fos Abs Maser |
L 60F50D [ap] | | sombtar - closed loop 7] 250407 [DEC]
| vl chptosaclh o of SO 1
Figure 10-11 Homing mode current loop block diagram
10.5.2 Configuration process
Step 1: Select the operation mode
The operation mode can be set through the following object:
Object index Data type Name Description Effect mode
6060.00 int 8 Operation Mode | 6: Set the operation mode to homing mode Immediate
Step 2: Select the homing mode
The homing mode can be set through the following object:
Object index Data type Name Description Effect mode
6098.00 int 8 Homing Method User defined.the homing mode table is as follow Immediate

The detailed introduction of the origin mode is as follows:

Homing Method Description Schematic
. A
v v
Co»
! Homing with negative position Index Signal I [
limit switch and index pulse Negative Limit 1
A A
v = v
T e2”
5 Homing with positive position Index Signal I l
limit switch and index pulse Positive Lisvit —
A A
v = v
_ﬁﬁg
(3
3 Homing with home switch and ) | l |
index pulse Index Signal
Home Signal
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A A
v - v
wﬁl .
—
4 Homing with home switch and . | | |
index pulse Index Signal
Home Signal R
A L]
v v
o
5 Homing with home switch and 05>
index pulse
Index Signal | | |
Home Signal -
A A
v v
6 Homing with home switch and +—E———1{
index pulse
Index Signal | | |
Home Signal
[ ) A
v = v
o =
"'] n
Homing with positive position @ . :_)
7 limit switch, home switch and 7}
index pulse Index Signal | | |
Home Signal I I I S
Positive Limit
L) L]
v v
-
—GE>
Homing with positive position = -
8 limit switch, home switch and
index pulse Index Signal I |
Home Signal
Positive Limit
[} L)
v = v
- 3
-
Homing with positive position ¢ @: :—_')
limit switch, home switch and
index pulse Index Signal | | I
Home Signal
Positive Limit I

135



Kinco FD1X5S servo drive user manual

Chapter 10 Servo basic function

A A
v : v
g {10
L]
Homing with positive position -
10 limit switch, home switch and 10
index pulse Index Signal | | | .
Home Signal
Positive Limit J
A
.
Homing with negative position - i
11 limit switch, home switch and C@-b
index pulse Index Signal | | |
Home Signal !
Negative Limit ]
[ ] A
v a ,1—,‘\ ] [}
™ \1& -
Homi ith ti iti :
oming with negative position
12 limit switch, home switch and @
index pulse Index Signal | | |
Home Signal 4
Negative Limit ]
L) A
v - v
3 =
(_‘ r1—q\ .
Homing with negative position > v
13 limit switch, home switch and C 5
index pulse Index Signal l | I
Home Signal
Negative Limit 1
B A
v .
-
-

Homing with negative position

14 limit switch, home switch and
index pulse Index Signal | | l
Home Signal ‘ [ |
Negative Limit I‘
A A
v v
. . . . "
17 Homing with negative position

limit switch

Negative Limit

Homing with positive position

18 limit switch

Positive Limit

;J
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A A
v v
Homing with home switch ; a 9
19 9
Home Signal e
A L]
v v
20 Homing with home switch —_——>»
Home Signal YN S
A A
v v
G— -
: . . >
21 Homing with home switch
Home Signal S
A A
v v
T
+—22
22 Homing with home switch AL
20—
Home Signal
L] A
v = v
Homing with positive position +—23—i .
23 limit switch and home switch < 2_—:.,,;'
Home Signal '
Positive Limit —
A A
v = v
Homing with positive position —2—> :_)
24 limit switch and home switch
bi»
Home Signal S (I (S S
Positive Limit I
A L]
v = v
Homing with positive position " < @
25 limit switch and home switch 75 o
Home Signal 31 « .
Positive Limit
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Homing with positive position

-T

limit switch and home switch —
26 W W (J =
Home Signal - I/
Positive Limit
A
v
—er—>
Homing with negative position L@_.
27 limit switch and home switch -
Home Signal I 1
Negative Limit 1
[
- v
< 28—

Homing with negative position
28 limit switch and home switch

Home Signal [ e

Negative Limit |
[ ] [ ]
v - Y

—
Homing with negative position Ci@ I
29 limit switch and home switch -
fo—-»

Home Signal

Negative Limit 1
L} A
v v

8
30 Homing with negative position «+—30
limit switch and home switch Ty —

Home Signal

Negative Limit
A A
v v

—aa»
33,34 Homing with index pulse +B—
Index Signal | |
35 Homing to actual position
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-17,-18 Homing via mechanical limit PR |
————1
Negative Limit Positive Limit

9 Note

In homing mode, the drive will limit the output current to the Homing_Current (609904). For inertial
loads(like vertical axes),the Homing Current must be set according to the actual load before running,

otherwise the load might drop during homing.

Step 3: Set the Homing_Speed_Zero and Homing_Acceleration
Set the homing signal velocity and acceleration through the following parameters:

Object index | Data type Name Description Effect mode
6099.02 uint 32 Homing Power On Find the homing signal velocity. Unit : rpm Immediate
609A.00 uint 32 Homing_Accelaration Acceleration when looking for homing. Unit: rps/s Immediate

Velocity for searching position_limit switch /

6099.01 uint 32 Homing_Speed Switch home switch signal Unit: rpm Immediate
Step4: Set the Home_offset
Object index Data type Name Description Effect mode

607C.00 int 32 Home Offset Offset after homing. User defined Immediate

homing offset mode control
. 0: Run to the homing offset point. .

6099.05 uint 8 Home_Offset_Mode 1: Run to the home event happen point. The actual position Immediate

will be "homing offset"

Step5: Set the Home N Blind

If the homing mode needs home signal (position limit / home switch) and index signal, Home N Blind function
can avoid the homing result being different with the same mechanics, when the Index signal is very close to the
home signal. By setting to 1 before homing, the controller detects a suitable blind window for homing automatically.
It can be used to assure that homing results are always the same.

During homing, the index signal inside this blind window is ignored after the home signal is found.
Home N Blind (0:0rev;1:0.25rev;2:0.5rev) is defaulted to 0. If it's set to 1, it’s changed to 0 or 2 after homing
depending on the index signal position relative to the homing signal.This parameter needs to be saved. If the

mechanical assembly is changed or the motor has been replaced, just set it to 1 again for initial homing.

Object index Data type Name Description Effect mode

6099.06 uint 8 Home N_Blind Homing index signal blind area :0, 1 Immediate

Step6: Set the Homing_Power_On
When the Homing_Power On(609903) is set to 1, the Switch_On_ Auto must be set to 1 at the same time. The

driver will immediately enable the motor and start finding the homing after power-on. User must fully consider

safety factor before use.
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Object index Data type Name Description Effect mode
Define the driver enables automatically after reboot or
first time logic power on
2000.00 uint 8 Switch On Auto | U Invalid , Immediate
- = 1: Drive enables automatically
Note:Only can be written 1 when the "Enable" is not
configured to Din
0: Default, turn off the Homing Power On
1: Start homing after power on or reboot and first
6099.03 uint 8 Homing Power On | controller enable Immediate
2: Automatically save the origin position of the multi-turn
absolute encoder motor
Step7: Set the Homing_Current
ij ect Data type Name Description Effect mode
index
6099.04 int 16 Homing Current | Max current for finding homing. Unit:Ap Immediate
Step 8: Enable and run
Enable the drive and run the homing mode through the following object:
Object index Data type Name Description Effect mode
6040.00 uint 16 Controlword Homing:0x0F->0x1F Immediate

Step 9: Monitor relevant parameter

Statusword BIT15 can be used to determine whether the homing has been found:

Object index Data type Name Description
The status byte shows the status of the drive
bit0: Ready on bitl: Switched on
bit2: Operation _enable bit3: Fault
bit4: Voltage enable bitS: Quick stop
6041. 00 uint 16 Statusword bit6: Switchon_disabled bit7: Warning
bit8: Internal retention bit9: Remote

bit10: Target reached

bit12: Pulse response

bitll: Internal limit activation

bitl13: Fllowing Error

bitl4: Commutation Found bitl5: Reference Found

10.5.3 KS PRO operation

The homing mode is usually used to determine and set the initial position of the servo motor. The main purpose

of this mode is to rotate the motor to a predetermined reference position (i.e., the homing position) through the drive

system, and then use this position as the reference point for motor movement. The specific operation process is as

follows:

»

Set the homing mode, and check whether the current homing mode meets expectations in the homing mode

description. User can also directly set the homing mode in the preset homing method. The legend and

parameters in the homing mode description will change accordingly.

»

If the function meets expectation, click [Write] to send the preset homing mode to the drive.
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Speed Control  Position Conteo Pulse ContraliCurrentt  Torgue control  ETERILEREEULE]

Homing Mode  1,Set Homing mode

Homing parameters

Ercader ndersgna @ s (Ne Homing Speed Switch Homing Acceleration
2 T 300 1P 50 pst's
Trigger signal: | Limit & Origin
Homing_speed_Zero Homing_Current
Position Limit Signal: @ Negative Positive
100 pm 246 e
Relative Home Signal Po) Negative side  Positive sice
Offset mode Home Offset
Homing Methed: @ Leive Sontoet run to the homing offset poi. 0 inc
Home_N_Blind
Preset Homin. 14 Actual Homin. 0
3. Write ORev.

Index Signal
Home Signal

Negative Limit

start searching homing when paver an and the first enable
driver 4

auto save homing information

Pos Actual 0 inc  Homing Status

Homing Method Explanations  2.View current Homing method explanation

»  Set the homing parameters. The descriptions of each parameter are as follows:

Parameter name

Description

Homing_Speed Switch

Search for the initial velocity of thehoming signal

Homing_Speed Zero

After the homing signal or limit signal is triggered, look for the speed of the encoder
index signal

Honing Acceleration

Acceleration when looking for homing

Homing_ Current

Max current for finding homing

Offset mode

1.Run to the homing offset point
2.Run to the homing event homing point

Home Offset

Offset after homing

Home N Blind

If the homing mode needs home signal (position limit / home switch) and index
signal, Home N Blind function can avoid the homing result being different with the
same mechanics.

During the return period, after the homing signal is found, the index signal within this
blind window will be ignored.

Start searching homing when power on and

the first enable driver

Each time the power is restored, the function of finding the homing is executed once

Auto save homing information

Start homing after power on or reboot and first controller enable
Automatically save the origin position of the multi-turn absolute encoder motor,it will
not be lost after power failure

Homing parameters
Haming_Speed_Switch Homing Acceleration
300 50
Homing_Speed_Zers Homing_Current
100 : 181
Offset mode Home GCffset
run to the homing offset point
Home_N_Blind
Oev

enable driver

»  First click [Enable], and then click [Start homing].

Homing Method Explanations

Pos_Actual: 0 inc  Homing Status:

ither to the

1t mus

2.Click [Start homing]

se during

the home

»  If the homing is successfully found, the homing status will display "Homed".

Homing Status: ® Homed
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10.5.4 1O function related to homing mode

The IO function related to homing mode need to be configured through the operation panel or the upper

computer. For the configuration process, please refer to Section 8.2.5.
Enable and reset fault

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

Reset the fault can restore the drive error.

Input function Description
Drive enable
Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06
Reset fault Controlword.bit7(Fault reset) =1

Relevant parameter:

Object index Name Description Set value

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

0x06: Disable

0xOF: Enable

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

0xOF—1F:Homing

0x86: Error reset

Start homing
When the digital input is configured with this function, the drive starts to find the homing after activating the valid
input.

Input function Description
Start searching for thehoming signal. This operation must be performed under the condition that the driver is
Start homing enabled. Once the homing is found, the operation mode will be switched back to the one before searching for
the homing.

Encoder Index
When the motor index (Z phase) signal appears, the digital output configured for this function is valid.
Output function Description

Encoder Index The motor index signal appear

Home Found
This function is used to determine whether the homing has been found.
Output function Description

Home found Homing have been found

10.6 Pulse mode (-4)

Pulse mode is typically used in applications requiring precise position control and high-speed response. In this
mode, the servo drive controls the position of the motor based on the input pulse signal. Usually each pulse
corresponds to a fixed angle or distance of the motor rotation. The pulse frequency determines the motor rotation
speed, and the number of pulse determines the motor movement distance . This mode is widely used in CNC

machine tools, automation equipment and other systems that require precise positioning.
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10.6.1 Pulse mode function block diagram

Speed loop output

25080D [pul/ms] |

Pulse input-

Pulse mode selection
[ PD_CW 250803 [DEC] |
[ Invert Dir 607E00 [DEC] |

Gear
Gear_Factor 250801 [DEC]

Gear_Divider 250802 [DEC]

Slave_Speed 0]

PD_Filter
250806 [DEC]

Fast Capture

Pulse regeneration

H'lgl-meed probe input’

High-speed probe ‘

ast Capture input]

|
Pos_Filter N
60FB05 [DEC]

o Fiie Out |
60FBOD [DEC] |

Speed Calculat
60FB09 [DEC] 1

Pos Actual inc
606300 [DEC]

Pos_Actual_inc (606300) or
Pos_Abs_Master( 250A07 )

Figure 10-12 Pulse mode

Position loop cutput [S
_—

peed Demand Filter
60F929 [DEC]

I Speed Fb Outl
| 60F917 [tpm]

Speed QEIL Back
60F916 [rpm]

Max_ Speed
607F00 [rpm]

Speed feedback filter
Speed mode
60F906 [HEX]

Speed Fb N
60F905 [Hz]

Input integer
converter
Instruction filter

Jg Auto-tune

N
N N PI gain switch
N

Pos_Actual inc
606300 [DEC]
Pos_Abs Master
250A07 [DEC]

position loop block diagram

K Velocity FF
60FBO2 [%]

|

|

|

| rs

| £ —| Auto-tune

s e

B _J Pos_Error !
~T7  60F400 [DEC] |

60FBOA [rpm] |

Speed Demand Pos :‘

Position loop output

| “Speed Observer |

| _60F922 [rpm] |
|

Observer

250A08 [DEC]

Master Speed VL

Notch filter output
| CMD_gPD |
60F920 [DEC]

@

Notceh filter output

Figure 10-13 Pulse mode speed loop block diagram

1
I | Target Torque% |

Current loop

['L,,ﬁgugo, 6 __|
Output Filter N | | [ CMD q Max Field weakening
60F915 [Hz] 607300 [Ap] control

Kep
60F601 [DEC]

e s s
| CMD_d Buff ¢__|

| _60F60D [Ap] |

Figure 10-14 Pulse mode

Kei
60F602 [DEC]

I
| Pos_Actual_inc
-r+¥ 606300 [DEC]

B B et i s

| _) Speed QEI Back
| 60F916 [rpm]

_,TiAEsEe}}ﬁgEEji’:
I
} | 250A08 [DEC]

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

_
.otor
encoder
Inverter Motor
i 1q )
L so7sonfap] _[€ 7" Lmﬂm
Id closed_loop
L eoreiaap) ¢ encoder

current loop block diagram
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10.6.2 Configuration process and panel operation

Step 1: Select the operation mode

The operation mode can be set through the following object:

Object index Data type Name Description Effect mode

6060.00 int 8 Operation Mode -4: Set the pulse mode Immediate

Step2: Confirm pulse mode

Select the corresponding pulse mode according to the type of externally input pulse signal. After the pulse mode is
modified, it needs to be stored and restarted to take effect.

Object index Data type Name Description Effect mode

Pulse train mode

0: CW/CCW

1: Pulse / direction

2: A/ B (incremental encoder)

2508.03 uint 8 PD CW Save&Reboot

The pulse inputs supported by the drive are as follows:

Pulse mode Forward Reverse

P/D

CcW/eCw caw | ccw | | | | | |

" e _[LT1ITL e LT

9 Note

Forward rotation means positive position counting, the default is CCW direction, you can set the

Invert Dir (607E.00) = 1, change the rotation direction of the motor shaft

Step3: Confirm CPLD Pulse Filter Setting

The CPLD filter inside the drive is used to filter the high-frequency clutter at the pulse input port to prevent
pulse interference. This filter is only valid for pulsed signals with a 50% duty cycle. It should be noted that the filter
frequency must be greater than the pulse frequency before the gear, otherwise the effective pulse signal will be
filtered.

50% duty cycle=(t1/T1)x100%

50% Pulse duty cycle Pulse
signal

l—t1—

T 1
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The pulse filter properties can be configured via the following parameters:

Object index | Data type Name Description Effect mode
2508.06 uint 16 PD_Filter Pulse filter (Unit:ms) , user defined Immediate
Frequency limit (inc / ms), if pulse count (in 1 ms) is
2508.08 uint 16 Frequency Limit greater than Frequency Limit, overfrequency error Immediate
occurs.

CPLD internal filter is used for pulse input port, only
for pulse signal with 50% duty cycle, the filter
frequency is:

0: 4MHz

:3.2MHz

: 2MHz

: 1.6MHz Immediate
: 500KHz(Default)

: 330KHz

1 250KHz

7: 125KHz

Note: The filter frequency must be higher than the
Master Speed

3046.00 uint 8 CPLD Filter

AN N BN~

Step4: Confirm the electronic gear ratio

There are two ways to set the electronic gear ratio in pulse mode. You only need to select one of them:
1.Electronic gear numerator/ Electronic gear denomerator=65536/number of external input pulse
Example:

If the number of external input pulse is 10000 to make the motor rotate once, the electronic gear ratio should be
65536:10000, the numerator of the electronic gear should be set to 4096, and the denominator of the electronic gear
should be set to 625.

Object index Data type Name Description Effect mode
2508.01 int 16 Gear_Factor[0] . . .
- — Gear_ratio=Gear_Factor/Gear_Divider Immediate
2508.02 uint 16 Gear_Divider[0] - - -
2.Set the number of command pulse per revolution of the motor
Example:

After the PulseCMD _Unit is set to 1, set the number of pulse in a single revolution of the motor to 10000, then when
the number of external input pulse is 10000, the motor will rotate once.

Object index | Data type Name Description Effect mode

Number of position pulse commands required for one

2508.11 uint 32 Pulse/Rev revolution of the motor shaft

Immediate

Pulse mode Command unit: O(encoder unit): 0:Position unit:
inc; speed unit : ( inc/0.25ms)*65536;

2508.12 uint 32 PulseCMD_Unit acceleration unit:( inc/0.25ms/ms)*65536; Save&Reboot
1:Position unit: pulse ; speed unit: pulse/s; acceleration
unit: pulse/s?

Step 5: Basic parameter settings before operation

After setting the parameters of the first three steps, you can check whether there is data in the Gear Master, and
whether the Master Speed is consistent with the pulse frequency sent by the host device. After confirmation, the
operation mode and the control word can be set to run the motor. The running direction of the motor can be adjusted
by modifying the direction control.

Step 6: Enable and run
Enable the drive and run the pulse mode through the following object:
Object index Data type Name Description Effect mode

6040.00 uint 16 Controlword 0xOF : Enabled Immediate
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Step 7: Parameter Monitoring
The following parameters can be monitored to checkwhether the pulse mode is operating normally:

Object index Data type Name Description
2508.04 int 32 Gear Master Master encoder pulse input counting without gear ratio
2508.05 int 32 Gear Slave Master encoder pulse input counting with gear ratio
2508.0C int 16 Master Speed Master input pulse speed without gear ratio(pulse/ms)
2508.0D int 16 Slave Speed Master input pulse speed with gear ratio (pulse/ms)
60FC.00 int 32 Pos_Demand Inner target position
6063.00 int 32 Pos_Actual _inc The actual position of the motor
606B.00 int 32 Speed_Demand Buff | Planing speed value
2FF0.14 int 32 Real Speed RPM The speed value of the actual speed after filtering

10.6.3 KS PRO operation

In the pulse control, the target speed command is determined by the external pulse frequency and electronic
gear ratio. The target position increment is the number of received pulses multiplied by the electronic gear ratio.
»  Select the pulse mode;

» Click [Write], after the device restarts automatically, the pulse mode takes effect.

Pulse Mode 1.Click [Write]

Dual Pulse Mode (CW/CCW)

o s

2.Select Pulse Mode
Pulse Direction Mode (P&D)

i igipipipigigipipgipipipipigigigigigigigigigigigigigigigigigiyt
o I

Quadrature Mode (A/B)

» Write the Gear Ratio, and then click the [Score Calculator] button below. Slave Speed (target speed) =
Master_Speed * Gear Ratio, Gear_Slave (target position increment) =Gear_Master * Gear Ratio. Or
keep the Gear Ratio at the default value and switch the PulseCMD_Unit (2508.12) to pulse; in the disabled
state, write the value to the Pulse/Rev (2508.11), then the number of pulses received by the drive (unit: inc)
= PLC pulse output number (unit: pulse) * Gear Ratio (linc = Gear ratio * 1Pulse),Gear ratio motor rotation
number / (Pulse/Rev);

» Write the PD_Filter to smooth and filter the received input pulse signal to ensure that the system only
responds to valid pulses and avoid erroneous responses caused by noise or interference;

» Click [Enable], and the servo motor will start responding to the pulse signal.
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Pulse Control Flow

1

Gear Ratio ‘ Gear_Slave ‘

be 5 2
0 0

Pulse Mode CPLD pulse filter 1500 PD._Filter Pulse fraquency control Pos.Dr
1000
Pulse Direction Mode 500KHz (default) 3 ms 600 lal 0
Master Speed e Slave Speed

X =
Pulse/Rev ‘ 0 ‘

‘ Gear_Master

‘ 0

3

Pulse/Rev Real: ~ 65536 inc/r I Enable l

Position instruction

[

mm  Filtered command pulse

Px0.707

mem  Pre-filter instruction pulse

Px0.293 -
l ! >
— = - = Time
Filtering time Filtering time
Other parameter description:
Name Description
Gear_Master Master _encoder pulse input counting without gear ratio
Gear_Slave Master_encoder pulse input counting with gear ratio
Master Speed Master input pulse speed without gear ratio
Slave Speed Master input pulse speed with gear ratio

10.6.4 Encoder pulse output

The slave drive runs synchronously following the instructions of the master drive. The pulse input of the slave
drive comes from an external encoder signal or the encoder output of the master drive. The encoder output signal
resolution of the main drive is specified by the encoder division resolution.

Operational process:
Search for the PD_CW (250803) in the All Param of the upper computer, set the pulse mode to 2, incremental
encoder mode:

Object index Data type Name Description Effect mode
2508.03 uint 8 PD CW 2:A/B(incremental encoder) Mode Save&Reboot
250803 Q @ Bulk Actions i
Index Description Preset value 'Y Current value A 4
250803 PD_CW 1:Pulse/Dirction DEC
0:CW/CCW

1:Pulse/Dirction

2:A/B(incremental encoder) Mode

Search for the Encoder Out Res (23400F) in the All Param of the upper computer,set the number of output pulses of
the drive

Object index Data type Name Description Effect mode
It can be used to set the number of encoder pulses output
2340.0F int 32 Encoder Out Res | by the driver after the motor has completed one revolution. Immediate
User defined
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[y All Param [1] X (52 Operation Mode [1] X

23400F Q Bulk Actions & File Export File Import ® Compare G Refresh

Index Description Preset value ¥ Currentvalue ¥ Max Min Units Effect mode

2

‘ 23400F Encoder_Out_Res 10000 C Immediate

The connection between the master and slave is shown in the following figure:

ENCO A MA+

ENCO /A M

r
wimay
| \
ENCO B MB-+
[}
ENCO /B i
|
'

I

ENCO Z MZ+
ENCO /Z N MZ-
Figure 10-15 Encoder cable connection
10.6.5 1O function related to pulse mode
The IO function related to pulse mode need to be configured through the operation panel or the upper computer.

For the configuration process, please refer to Section 8.2.5.

Enable and reset fault

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

Reset the fault can restore the drive error.

Input function Description

Drive enable
Enable 1: Controlword = Din_ control _word (20200F)
0: Controlword = 0x06
Reset fault Controlword.bit7(Fault reset) =1
Relevant parameter:
ij ect Name Description Set value
index

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

0x06: Disable

0x0OF: Enable

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

0x0F—1F:Homing

0x86: Error reset

Reset Count
Clear the Gear Master through the following functions.
Input function Description
Reset Count Clear theGear Master that the drive has received but not executed
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Chapter 11 Servo application function

11.1 Absolute value encoder motor configuration

Please refer to Chapter 3 for the encoder cable selection when using a multi-turn absolute encoder motor.
11.1.1 Multi-turn motor power-on configuration

When the absolute encoder motor is connected to the drive for the first time, the drive will appear 000.4 encoder

UVW fault or communication fault alarm, which can be cleared by resetting the status marker of the encoder.

Object index Data type Name Description Effect mode

Communication encoder command

Write:

1: clear encoder status

2: Read the fault word, the fault status can be
viewed at 0x305101

3: Clear encoder status and multi-turn data

8 Reset the status flag of the encoder

9 Clear multi-lap data

2690.00 uint 8 Encoder Data Reset 10 Reset encoder status flag and clear multi-turn Immediate
data operation

12 Clear the single-turn data (requires the
manufacturer's password) Read:

bit 0: 1 = Command can be entered

bit 1: 1 = Last command execution completed

Note: Clearing the single-turn data will cause the
motor phase error. It is forbidden to clear the
single-turn data when the motor can run normally!

The software operation is as follows:
» Search for the "Encoder Data_Reset" in the all param and set the corresponding value

269000 Q Bulk Actions =]

Index Description Preset value ¥ Current value k 4

269000 Encoder_Data_Reset Ownfinished DEC

8reset flags
9:clear MT data
10:like 8 + 9

12:clear ST data(password required)

9 Note
[ ]

After the communication encoder data is reset, the drive alarm will not be cleared directly. It is
necessary to clear the drive alarm through the control word or restart the drive.

®  After clearing the multi-turn fault, if the connection between the encoder wire and the motor end is
disconnected, the drive will have fault 000.4 again, and the encoder state needs to be reset.

®  After clearing the multi-turn data through the communication encoder data reset, the actual

position single-turn data will not be cleared at this time. To reset the actual position, you need to

use the 35 homing mode to return to the origin.
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11.1.2 Multi-turn data range

QAK/QBK absolute encoder motor single-turn resolution 131072 (17 bit), multi-turn number 65536, the actual
position value after the positive multi-turn data overflow changes from 2147418112 to -2147418112, the negative
multi-turn data overflow after the actual position value Changed from -2147483648 to 2147483648, the motor
rotation direction remains unchanged after overflow.

turns

32767

32768 b — — — N =

Figure 11-1 Multi-turn data range

11.1.3 Multi-turn prohibition

Set Encoder MT_Disable (0x23400E) to 1, absolute encoder can be used as incremental encoder without
connecting battery. However, it should be noted that when the multi-turn prohibition is turned on, the position of the
encoder cannot be saved after the power is turned off.

Object index Data type Name Description Effect mode

. . 0: Default .
2340.0E uint 8 Encoder MT_Disable 1: Multi-turm encoder used for single-turn encoder Immediate

The software operation is as follows:

» Search for the "Encoder MT Disable" or "23400E" in the all param and set the corresponding value

23400E Q Bulk Actions g

Index Description Preset value ¥ Current value v

23400E Encoder_MT_Disable O:default DEC

The encoder status can be viewed based on the following information:

Object

index Data type Name Description Effect mode

Encoder alarm status word

bit 0: battery alarm

bit 1: Hybrid alarm (overspeed, overtemperature)

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

Help:encoder warning messages

Nikon internal error of encoder

Bit0: BATT

Bitl: MTERR

Bit2: 0

. . Bit3: OVSPD .

3051.02 int 16 Enc%lgzsxggzmng Bi 4- MEMERR Immediate
Bit5: STERR

Bit6: PSERR

Bit7: BUSY

Bit8: MEMBUSY

Bit9: OVTEMP

2680.00 uint 16 Warning status
word

Immediate

The software operation is as follows:

» Search for the "Enc_ ALM (305102)" and "Warning_ Word (268000)" in the all param and set the
corresponding value
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268000 Q Bulk Actions @
Index Description Preset value ¥ Current value v
-— 268000 Warning_Word 0] HEX
bit0 Battery Warning 0:0
bit1 Mixed Warning 0:0
bit2 Encoder Busy 0:0
305102 Q ® Bulk Actions @
Index Description Preset value ¥ Current value i 2]
= 305102 Enc ALM 0 HEX
bitd BATT 0:0
bit1 MTERR 0:0
bit2 0 0:0
bit3 OVSPD 0:0
bit4 MEMERR 0:0
bit5 STERR 0:0
bit6 PSERR 0:0
bit? BUSY 0:0
bit8 MEMBUSY 0:0
bit9 QVTEMP 0:0

11.1.4 Battery description inside the encoder cable

When the battery voltage of the multi-turn absolute value encoder cable is below 3.1V, the drive appears the
warning status word 0001, but the drive does not alarm for shutdown at this time.

When the battery voltage of the multi-turn absolute value encoder cable is lower than 2.5V, the encoder UVW
fault or internal fault (fault code 000.4) occurs in the drive. At this time, the motor stops running, the data is lost in

multiple turns, and the absolute encoder needs to be re-initialized after the encoder cable is replaced.

Note
9 ® The battery must be used within a limited temperature range, away from high temperature and
high humidity environments, and without dust or inflammable and explosive substances.
® During transportation and assembly, be careful not to impact and squeeze the battery, so as not to
damage the battery.
® Before using a battery that has been placed for a long time, check whether the battery is swollen
or not.
® Do not short-circuit the positive and negative poles of the battery, otherwise the battery may burst.
® The battery is a one-time item, do not charge the battery.
® Please dispose of batteries according to local regulations.

The battery specifications are as follows:

Battery name Lithium thionyl chloride battery
Standard Voltage 3.6V
Standard capacity 2700mH
Maximum continuous discharge current 60mA
Maximum pulse capacity 150mA
Operation temperature -55°C~85°C
Storage temperature -55°C~115°C
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11.1.5 Motor configuration instructions

FDI1XS5S uses the Tamagawa encoder by default. When the motor needs to be configured, the motor parameters
can be configured in the following ways

Relevant parameter :

Internal address Bits Name Description

. 1: The user enters the motor model manually and uses the motor parameters
. Use an in-house . . . :
3041.06 uint 8 motor libra corresponding to the motor library in the driver
Y 2: Read and use the motor parameters saved in the encoder

Motor code (generally the first two digits of S/N code on the motor
nameplate)

6410.01 uint 16 Motor Num

If you need to use FD1X5S to adapt to the SMC-Q series motor of FD1X4-005 (Tamagawa protocol) :

I. Use the internal motor parameters of the driver: use the internal motor library to set 1 + input Q series motor code.
After saving the motor parameters and restarting, initialize the control parameters. (Currently FD1X5S supports
setting 'Q0/Q1/Q2/Q4/Q6/Q7/Q8', and SMC-Y series motor code is not added in the bottom layer)

II. Automatically read the internal data of the encoder: use the internal motor library set to 2 + motor code, save the
motor parameters and restart.

To use FD1X5S compatible SMK multi turn motor:

I. Automatically read the internal data of the encoder: use the internal motor library set to 2 + motor code, save the
motor parameters and restart.

Method 1:

Manually input the motor model and configure the motor parameters.

Step 1. Correctly connect the encoder wire of the motor according to the encoder definition

Step 2. Set internal motor library to 1

Step 3. Set "Motor Model" to the corresponding "Motor code" on the motor nameplate or open the corresponding motor drawing to

find the corresponding "Motor code"

Step 4. Save the motor parameters and restart

Step 5. After the restart, initialize the control parameters, store the control parameters, and restart again
Method 2:

Set up the internal motor library to read the motor parameter configuration, Multi-turn motor must use this

setting.

Step 1. Correctly connect the encoder wire of the motor according to the encoder definition

Step 2. Set internal motor library to 2

Step 3. There are two configuration methods:

Set "Motor Model" to 00,After restart, the corresponding control parameters are automatically generated according to the read
P g p y g g
motor parameters, namely,current/speed/position loop parameters, no need to manually initialize the control parameters
Set "Motor Model" to the Motor code on the motor nameplate, then the motor data inside the encoder will be automatically read
P y

after restart, but the control ring parameters will not be initialized.
Step 4. Save the motor parameters and restart
Method 3:
According to the motor drawing, manual configuration of motor parameters, FD1X5S driver currently only
supports Tama Agawa communication encoder
Step 1. Correctly connect the encoder wire of the motor according to the encoder definition
Step 2. Set internal motor library to 1
Step 3. Set "Motor Model" to VX (Tamagawa Encoder)
Step 4. Set Feedback Type to 04
Step 5. Set the "feedback accuracy" to the motor encoder feedback accuracy:
®  Incremental: Number of encoder lines x 4
®  Communication type: the resolution of a single turn is less than 16 bits set to the actual encoder resolution; Single-turn
resolution higher than 16 bits is generally set to 65536 to prevent position overflow.
Step 6. Set Feedback Cycle as follows:
® Incremental: the number of pulses per turn of the motor
®  Communication type: Define the encoder type, for example, multi-turn 16-bit, single turn 17-bit, and feedback period
set to 0x1617 for the Tameragawa encode
Step 7. Set Excitation Mode as follows:
®  Excitation mode 0: Use current to search for excitation
®  Excitation mode 1: Use the data defined by the manufacturer to find excitation
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®  Excitation mode 10: micro-jitter excitation, determine the direction of operation
®  Excitation Mode 9: Use custom excitation to find excitation
"Excitation current" setting is smaller than the rated current, generally 0.75 times the rated current of the motor
Step 8. Set Motor IIt Current to the rated current of the motor
Step 9. Configure other motor parameters according to the drawing
Step 10. Save the motor parameters and control parameters and restart
Step 11. After the restart, initialize the control parameters, save the control parameters, and restart

Common problems in configuration:

Common problem Solution
The motor model cannot be entered or entered This drive does not support manual input of this motor model, please try to use
incorrectly method 3 for manual configuration
When using internal motor library 2, the motor Try to use mode 1, manually enter the motor model to configure or use mode 3 to
model cannot be read after restart manually configure the motor parameters
After configuring the motor parameters, the Please check whether the motor configuration parameters are incorrect and
encoder is still warned of failure connect the encoder cable of the motor correctly
After configuring the motor parameters, restart When the multi-turn motor is powered on for the first time, the alarm of the
and alarm 0004 separately encoder can be cleared by resetting the status mark of the encoder
}g;:)gv:gﬁnsgl\’/ltﬁen;ﬂ?{itﬁﬁ Elo?i(t)ir(’n??:{os " SMK multi-turn motor must use the internal motor library 2

11.2 Limit function

In order to ensure that the motor runs within the range allowed by the mechanical structure, the motor can be
prevented from running beyond the range by inputting a limit signal.

11.2.1 Limit function configuration
1. Digital input limit digital

By installing the sensor in the machine and connecting the external sensor signal to the digital input signal port
of the drive, when the sensor level changes, the positive and negative limit signals take effect, and the motor stops.
For safety reasons, the positive/negative limit signals are normally closed . When the valid input is 1 (the valid input
is green), the limit function is invalid. When the valid input is O (the valid input is gray), it means that the limit is

activated and the corresponding movement direction is prohibited.

Step 1: Configure digital input

Position limit+ and Position limit- function need to be configured on the digital input port:

Object index Data type Name Description
2010.06 uint 16 Din4 Function Define the DIN4 function (Default 0010 Position limit+ )
2010.07 uint 16 Din5 Function Define the DINS function (Default 0020 Position limit- )

The software operation is as follows:

> In the DIO Setting, configure the Position limit+ and Position limit-

PN number  Function
oiN

DN

Clear Write
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Step 2: Activate the digital input of the external sensor

When the corresponding limit digital input port is activated, the actual position when the positive limit and
negative limit are triggered will be recorded.

Object index Data type Name Description
2010.1B int 32 Pos L Pos The actual position when the positive limit of the digital input signal is triggered
2010.1C int 32 Pos L Neg The actual position when the negative limit of the digital input signal is triggered

The software operation is as follows:

»  Search for the " Pos_L Pos" (20101B)

or "Pos L Neg"(20101C) in the all param and set the corresponding

value
201018 Q 1® Bulk Actions & File Export & File Import ® Compare S Refresh
Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode
‘ 201018 Pos_L_Pos Immediate
‘ 20101C Q @ Bulk Actions & File Export & File Import ® Compare & Refresh
Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode
20101C Pos_L_Neg Immediate
Step 3: Limit function definition
This function defines whether the driver will alarm after the limit occurs .
Object index Data type Name Description Effect mode
Define creating error or not after position limit
2010.19 uint 8 Limit Function | 0: Will be error if position limit happen after home found Immediate
1: do nothing
The software operation is as follows:
»  Search for the" Limit Function" (201019) in the all param and set the corresponding value
Index Description Preset value Y Current value v
201019 Limit_Function ‘ ‘ 1:do nothing DEC

» If Limit_Function= 0, after the drive is enabled and the position

the driver will report an error

DIN3

DIN4

Position limit +

Position limit -

O:error

1:do nothing

gon. Error_State2

Error_Statel

:umb Status  Error description :u'nb Status.
0001 @  EBdended Eror 0001 [ ]
0002 @  Encoder ABZ/not connected 0002 [+
0004 @  Encoder LYW/ Encoder internal 0004 &
0008 @  Encoder Counting / Encoder CRC 0008 ®
0010 @  Driver temperature 0010 =]
0020 ® overvoltage 0020 o
0040 @  Under Voltage 0040 &
0080 ® Overcurent 0080 &
0100 @  ChopResistor 0100 @
0200 @  Fosition Following 0200 &
0400 @  Logicwoltage 0400 [ ]
0R00 @  Motor or Driver it 0800 &
1000 @  OverFrequency 1000 ®
2000 @  mMotor Temperature 2000 &
4000 @  Motor Commutation/ Enceder information 4000 ®
8000 @ EPROM data 8000 ®
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[ o] £ High [ ]

t Low [ J

o3

c3
nJ

Frrest description

Current sensor

Watch dog

Wrang interpt
MCU Fault

Motor Configuration
Logic output

ST

5102

Extended enable
Positive Limit
Negative Limit
SPlinternal

Abort Connection
Clased Loop Direction
Master ABZ

Master counting
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2. Soft limit position
Step 1: Set the limit function parameter

To prevent overtravel by setting the position of the software limit, it should be noted that the position of the
software limit only takes effect after homing. When the actual position reaches the set software limit position, the
motor stops.

Object index Data type Name Description Effect mode
607D.01 int 32 Soft Positive Limit | Software limit positive setting Immediate
Software limit negative setting
607D.02 int 32 Soft Negative Limit | negative data must be smaller than positive data. Immediate
Otherwise it will not work.
6085.00 uint 32 Quick Stop Dec Stop deceleration after the limit signal takes effect Immediate

The software operation is as follows:

» Search for the" Soft Positive Limit" (607D01) and "Soft Negative Limit" (607D02) in the all param and

set the corresponding value

607D01 Q @ Bulk Actions =]
Index Description Preset value ¥ Current value v
607D01 Soft_Positive_Limit 100000 DEC 100000 DEC
607D02 Q Bulk Actions =]
Index Description Preset value Y Current value b £
607D02 Soft_Negative_Limit -1000000 DEC -1000000 DEC

» Search for the" Quick Stop Dec" (608500) in the all param and set the corresponding value

608500 Q Bulk Actions =

Index Description Preset value ¥ Currentvalue

608500 Quick_Stop_Dec 610 DEC

» When the actual position reaches the soft limit value, the motor stops running at a rapid deceleration

11.2.2 10 function about limit

1. Positive limit and negative limit

The positive and negative limit function digital input port is usually connected to an external sensor. It will be

activated when the limit position is reached.

Input function Description

Positive limit | Normally closed type positive/negative limit switch signal input

Negative limit | 0: limit is activated, the corresponding direction have been banned

2.Limit position reach
This function indicates that the current motor position has reached the limit position and the drive is in the limit state.

Input function Description

Limit position reach | Positive/ negative position limit in progress
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11.3 Motor brake control

In order to ensure that the motor will not rotate under the influence of gravity or other external forces after the

power is turned off, the load equipment needs to use a brake motor.

11.3.1 Brake control configuration

Step 1: Set the Addition Device

If the motor is equipped with a brake, the motor accessory should be written as 1. After the drive is enabled, it is

necessary to wait for the brake to fully open before the motor starts running.

Object index Data type Name Description Effect mode

Whether the motor has a brake accessory
. .. . 0: Motor without brake .
6410.17 uint 8 Addition_Device 1: The motor with brake, and the drive needs to wait for a Immediate

period of time (delay time) to fully open/close the brake

The software operation is as follows:
» Search for the"Addition Device" (641017) in the all param and set the corresponding value

641017 Q Bulk Actions 1

Index Description Preset value ¥ Currentvalue

+ 641017 Addition_Device 1 HEX 10 HEX

Step 2: Set the Brake Duty Cycle and Brake Delay

After the control word is written into the enable command, the servo motor is energized to lock the shaft, and
the driver outputs 24V DC to the brake after the relay pull-in delay for a certain period of time (brake delay) to make

the brake open as soon as possible. After the delay, the speed command takes effect and the motor starts to run.

After the brake is opened, the brake power supply is reduced to 24V X brake duty cycle to reduce the brake

power consumption. If the brake duty cycle is too low, it may cause the brake to close.

Object index Data type Name Description

Duty cycle of the lock signal. By changing the on-time (pulse width) and
switching frequency of the switching device, the output voltage or current is
controlled to reduce the temperature rise. The duty cycle of the lock is

6410.11 int 16 Brake Duty Cycl
i rake_Duty_Cyele adjustable from 0 to 100%, corresponding to the average chopper voltage from
0 to 24V. The default value is 70%, that is, the lock supply voltage is
24*70%=16.8V
6410.12 uint 16 Brake Delay Brake signal delay time. The default value is 150ms
Note

® [tis not recommended that the duty cycle of the brake be less than 40% or higher than 90%.
Otherwise, the brake cannot be opened or the lock heats up.
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The software operation is as follows:
» Search for the " Brake Duty Cycle" (641011) and "Brake Delay" (641012) in the all param and set the
corresponding value.

641011 Q Bulk Actions &
Index Description Preset value ¥ Current value v
641011 Brake_Duty_Cycle 89.96 DEC
641012 Q Bulk Actions
Index Description Preset value ¥ Current value v
641012 Brake_Delay 150 DEC

» The operations of setting the Addition_Device, Brake Duty Cycle, and Brake Delay can also be completed
in the motor configuration interface. Usually, the KINCO motor configuration can be accomplished by
reading the encoder information or by configuring the motor library. Third-party motors can be configured
through the brake settings in the custom motor library. After the configuration is completed, click "Apply",

and it will take effect after a restart.

¥ Function Setting

tion * Commu_Mode * Commu_Curr * Commu_Delay
N defined by manufacturer 41 Ap 1000 ms
Brake setting:  * Brake_Delay Addition_Device * Brake_Duty_Cycle
150 ms 1 H 8996
Alarm Setting: * Temp_Motor_Ref * Motor_lIt_Filter
8192 76.03 S

Default * Invert_Dir_Motor

CCW(default setting)

Motor_lIt_Real % Temp_Motor Read Apply

Step 3: Configure the quick stop mode

Object index | Data type Name Description Effect mode

0: Uncontrolled stop

1: Curve stop

2: Quick stop deceleration stop

5: The curve stops, and finally stops in the rapid stop state
605A.00 int 16 Quick Stop Mode | 6: Rapid deceleration stop, and finally stop in rapid stop Immediate
state

18: Use the motor's own resistance to brake, even if there is
a problem with the encoder

Factory default is uncontrolled stop mode

6085.00 uint 32 Quick Stop Dec | Deceleration when quick stop mode is 2 Immediate

After the control word is written into the enable command, the servo motor is energized to lock the shaft, and
the driver outputs 24V DC to the brake after the relay pull-in delay for a certain period of time (brake delay) to make
the brake open as soon as possible. After the delay, the speed command takes effect and the motor starts to run.

When the stop enable command is written in the control word, the control of the holding brake is related to the
set quick stop mode.

When the quick stop mode is 0 (uncontrolled stop), the drive will automatically switch to the immediate speed
mode (-3) and set the target speed to 0 internally to make the motor stop as soon as possible, in the uncontrolled stop
mode After the drive changes the target speed, it will immediately cut off the 24V power supply to the brake. After
the brake power is cut off and lasts for a certain period of time (the brake delay), the drive actually enters the

disabled state, and the motor is powered off and the shaft is released.
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controlword

enable signal telay-operating time

brake signal I

brake delay
actual velocity
{uncontrolled stop)

L

! brake delay

Figure 11-2 Motor holding brake sequence when the fast stop mode is 0

When the quick stop mode is 2 (quick stop deceleration stop), the drive automatically switches to speed mode

(3) and decelerates to stop at quick stop deceleration (60850020) when it is disabled. Only after the drive judges that

the effective target speed is zero speed , the drive will cut off the 24V brake power supply. After the brake power

supply has been cut off for a certain period of time (the brake delay time), the drive will enter the disabled state, and

the motor will be disconnected from the power supply.

F

controhword

relay-operating time

enable signal

|

brake signal

actual velocity brake delay
{uncontrolled stop)

\ brake delay

Figure 11-3 Motor holding brake sequence when the fast stop mode is 2

9 Note

® After the motor accessory is set to 1,and then disabled, load drop will occur.The brake delay can
be appropriately increased. If adjusting the brake delay cannot improve the problem, check
whether the brake torque meets the load demand.

11.3.2 1O function about brake control

Motor brake

The default brake control port is OUTS. When enabled, the motor braking output is effective and the brake is

opened. When disabled, the motor braking output is ineffective and the brake is closed .

Output

Description

Motor

The motor brake control output signal can be used to connect the external relay that controls the motor
brake. If the motor with brake is used, this function must be set; otherwise, it will damage the motor. The valid

brake . o . . . S ;

output in green indicates that the brake is open, and the valid output in gray indicates that the brake is close.
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11.4 Stop mode control

11.4.1 Brake control configuration

Step 1: Configure the motor stop mode

The stop mode are divided into the following types.

iject Data type Name Description Effect mode
index
Quick stop mode
Stop mode when bit2 in the control word is set to 0. For example:
the control word is switched from 0xOF to 0x0B
0: Uncontrolled stop
. . 1: Curve stop .

605A.00 int 16 Quick Stop Mode 2: Quick stop deceleration stop Immediate
5: The curve stops, and finally stops in the fast stop state
6: Rapid deceleration stop, and finally stop in rapid stop state
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
Shutdown mode
When the control word is switched to 0x06, the stop mode when
the motor switches from the locked axis to the loose axis state

605B.00 | int16 | Shutdown Stop Mode | O Uncontrolled stop Immediate
1: Curve stop
2: Quick stop deceleration stop
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
Disable stop mode
Stop mode when bit3 in the control word is set to 0. For example:
the control word is switched from 0xOF to 0x07

605C.00 | int16 Disable_Stop Mode | O neontrolled stop Immediate
1: Curve stop
2: Quick stop deceleration stop
18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
Pause mode
Pause mode when bit8 in the control word is set to 1. For

605D.00 int 16 Halt Mode example: the control word is switched from 0xOF to 0x10F Immediate
1: Decelerate and stop at the current deceleration
2: Decelerate to stop at emergency stop deceleration
Error emergency stop mode
Error stop mode will be activated after an alarm in the motor
shaft lock state.

. 0: stop immediately .
605E.00 int 16 Fault_Stop Mode Immediate

1: Decelerate to stop

2: Use emergency stop deceleration to stop

18: Use the motor's own resistance to brake, even if there is a
problem with the encoder
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The software operation is as follows:
» Search for the " Quick Stop Mode " (605A00) in the all param and set the corresponding value

605A00 Q Bulk Actions e

Index Description Preset value ¥ Current value v

605A00 Quick_Stop_Mode 0:stop without control DEC

0:stop without control

1:stop by using ramp, then switch off
2:stop by using quick stop deceleration, t...
5:stop with profile deceleration, stay in qu...
6:stop with quick stop deceleration, stay i...

18:using motor winding for brake even en...

» The operation steps for other stop modes are the same as above

Step 2: Configure the stop method

There are several stop methods available for each stop mode:

0, Stop without control: the motor will directly cut off the power to loosen the shaft without any control, and stop
naturally by friction. After the stop is completed, the motor loosens the shaft. The uncontrolled stop mode has a
longer deceleration time, but less mechanical impact.

1, Curve stop: Curve stop according to the Profile Dec (608400). After the shutdown is completed, loosen the

motor shaft.

5, Stop with profile deceleration(608400) : After the shutdown is completed, the motor retains the lock shaft and
stops in the quick stop state. It can be enabled only after the control word 0x06 is issued to exit the quick stop state.

The relevant parameters for the stop methods of 1 and 5 are as follows:

Object
. I Data type Name Description Effect mode
index

6084.00 uint 32 Profile Dec Deceleration of trapezoidal curve Immediate

The software operation is as follows:

> Search for the "Profile Dec" (608400) in the all param and set the corresponding value

608400 Profile_Dec 100 DEC

2, Stop by using quick stop deceleration:Stop according to the quick stop deceleration (608500), and the motor
loosens the shaft after the stop is completed.

6, Stop with quick stop deceleration (608500) :After the shutdown is completed, the motor retains the lock shaft

and stops in the quick stop state. It can be enabled only after the control word 0x06 is issued to exit the quick stop
state.

The relevant parameters for the stop methods of 2 and 6 are as follows:

Object index Data type Name Description Effect mode

6085.00 uint 32 Quick Stop Dec Deceleration for quick stop Immediate

The software operation is as follows:
»  Search for the "Quick_Stop Dec" (608500) in the all param and set the corresponding value

608500 Q Bulk Actions ]

Index Description Preset value ¥ Current value

608500 Quick_Stop_Dec 610 DEC
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18, Short-circuit braking stop mode:use the motor's own resistance to stop. After the stop is completed, the motor

keeps the shaft locked and stops in the quick stop state. It can be enabled after the control word sends 0x06 to exit
the quick stop state. A stop mode that can quickly complete a stop even in the event of an encoder failure.

There is also a special step stop mode, which only takes effect in position mode:

Object index | Data type Name Description Effect mode

Step Mode Stop Enable

It only takes effect under position control. When the position
reaches the signal output, the motor uses the stepping method to
lock the shaft (that is, the driver applies DC power to the motor

2340.01 int 8 Step_Stop_Mod I diat
un cp_stop_Mode to keep the motor in the locked shaft state), and the shaft locking mmediate
current is set by the step stop current (2340.02). .
0: Do not use step mode stop enable
1: Use step mode to stop enable
2340.02 uint 16 Step Stop_ Amp | Stop current after step stop mode is turned on Immediate
The software operation is as follows:
» Search for the "Step _Stop Mode" (234001) in the all param and set the corresponding value
234001 Q Bulk Actions =
Index Description Preset value ¥ Current value i
234001 Step_Stop_Mode 0 DEC
» Search for the "Step_Stop Amp" (234002) in the all param and set the corresponding value
234002 Q Bulk Actions 5
Index Description Preset value ¥ Current value v
234002 Step_Stop_Amp 0 DEC

11.4.2 10 function about stop mode

Emergency stop

This function can connect the emergency stop button through the digital input port, causing the motor to stop

running. The stop mode is a quick stop mode.

11.5 Field weakening control

11.5.1 Field weakening control configuration

Step 1: Turn on the Field Weak mode
For the FieldWeak Mode (0x250D.01),write 1 to enable the field weakening function. When the target speed
exceeds the rated value, the field weakening control automatically intervenes and dynamically adjusts the Id and Iq

currents to maintain voltage balance, allowing the motor to run at a higher speed.

Object index Data type Name Description Effect mode

Field-Weakening mode selection:
250D.01 uint 8 FieldWeak Mode 1: Enable field-weakening function After disabled
0: Disable field-weakening function
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The software operation is as follows:

» Search for the “FieldWeak Mode “ (250D01) in the all param and set the corresponding value

Index Description Preset value ¥ Currentvalue v

250D01 FieldWeak_Mode I I 0: Disable field-weakening function DEC

0: Disable field-weakening function

1: Enable field-weakening function

Step 2: Adjust the Field weakening parameter (usually keep the default)

The field weakening parameters can be set via the following objects:

Object index Data type Name Description Effect mode
250D.02 int 16 FieldWeak BEMF Factor Back-EMF feedforward factor in Field-Weakening
- - mode
250D.03 uint 16 FieldWeak ki Field-Weakening PI control integral gain Ki
Field-Weakening PI control integral gain Ki
250D.04 uint 8 FieldWeak ki micro .
- = fine-tuning value; range:0-64
250D.05 uint 16 FieldWeak kp Field-Weakening PI control proportional gain Kp
250D.06 int 16 FieldWeak_Filter Field-Weakening output filter; unit:2567Hz/N Immediate
Field-Weakening D-axis current Id limit, recommanded
250D.07 uint 16 FieldWeak Id Max setting is 0.3 to 0.5 times of motor rated current, to
avoid motor demagnetization risk
Field-weakening activation triggered speed value. Set
. ) . via formula:(Vde/ (V3*Ke))*0.85.
250D.08 uint 32 FieldWeak Trigger Speed

Vde:DC bus voltage ; Ke. Counter electromotive force
coefficient.

11.6 Fast capture and high-speed probe

11.6.1 Fast capture configuration

Step 1: Configure the digital input port
First, you need to configure Fast capture 1 or Fast capture 2 in the digital input port.

Object index Data type Name Description Effect mode

2010.03 uint 16 Dinl_Function

2010.04 uint 16 Din2 Function

2010.05 uint 16 Din3_Function

2010.06 uint 16 Din4_Function 8400 : Fast capturel Immediate
2010.07 uint 16 Din5_Function 8800 : Fast capture2

2010.08 uint 16 Din6_Function

2010.09 uint 16 Din7_Function
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The software operation is as follows:

» In the digital IO Config interface, configure the Fast capturel and Fast capture2 function

Config Devices [E All Param [1] X | [[@ 10 Config [1]
(1) FASSPETONN0NORES0M.
E:B Param List v
All Param Digital Input (DI
Name Pin Function Batch Clez
Param Group
oimt x4 |
Motor Config s .
10 Config — — Enable Reset Errors Operation Mode Selection Kvi Off
57 G aton Vi B i Position limit + Position limit - Homing Signal Invert Direction
5 106 Din5 X112 Din Vel Index0 Din Vel Index1 Din Pos Index0 Din Pos Index1
é Din6 X114 Quick Stop Start Homing Activate Command Din Vel Index2
Gain Adjust . N
’ i %16 Din Pos Index2 Multifunction0 Multifunction Multifunction2
DT Digital Cutput (DO) Gain SwitchO Gain Switch1 Motor Error Pre Enable
=
SRR 4 Name Pin Fast Capturel Fast Capture2 Reset Count Halt !
£l Manage Dot X Positive pulse regulation Negative pulse adjustment
Dout2 X1.5
Step 2: Trigger fast capture
Internal address Data type Name Description
2010.20 Uint 8 Rising Captured1 Rising capturel status
2010.21 Uint 8 Falling Capturedl Falling capturel status
2010.22 Uint 8 Rising_Captured2 Rising capture? status
2010.23 Uint 8 Falling Captured2 Falling capture2 status
2010.24 int 32 Rising_Capture Positionl Captured Pos_Actual(6063.00) on Din rising edgel
2010.25 int 32 Falling Capture Positionl Captured Pos_Actual(6063.00) on Din falling edgel
2010.26 int 32 Rising_Capture Position2 Captured Pos_Actual(6063.00) on Din rising edge2
2010.27 int 32 Falling Capture Position2 Captured Pos_Actual(6063.00) on Din falling edge2

When the DIN is configured as fast capture 1, if the rising edge of the input port arrives, the Rising_Captured1

will become 1, and the actual position will be stored in the Rising_Capture Position] ; if the falling edge of the input

port arrives, the Falling Captured] will become 1, and the actual position will be stored in the

Falling_Capture_ Position].

Once the Rising_Capturedl or Falling Capturedl changes to 1, users need to reset them to 0 for the next

capture, otherwise the next position will not be captured.

The usage of Fast Capture 2 is similar to that of Fast Capture 1.

The software operation is as follows:

» Activate the quick capture of valid input

DIO Monitor

Digital Input (DI)

Name

Dint

Din2

Pin

X14

X16

Function

Fast Capture1 x

Fast Capture2 X

Get the 10's configuration in real time

Batch Clear  Actual Simulate  Polarity

© £ High

Valid

» Search for the 201020 ~ 201023 in the all param ,If the value is 1, the actual position value is recorded

successfully. If it is necessary to capture again, the corresponding capture status should be written to 0

201020 Rising_Captured1
201021 Falling_Captured1
201022 Rising_Captured2
201023 Falling_Captured2

O:waiting for Din rising edge
O:waiting for Din falling edge
O:waiting for Din rising edge

O:waiting for Din falling edge

» After successful capture, the corresponding capture position of 201024~201027 in the parameter list can

be viewed

201024

201025

201026

201027

Rising_Capture_Position1
Falling_Capture_Position1
Rising_Capture_Position2

Falling_Capture_Position2
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11.6.2 High-speed probe configuration

Step 1: Configure the probe control mode

First, you need to configure the probe function, select single trigger or continuous trigger, and rising edge

trigger or falling edge trigger, etc.

Object index Data type Name Description Effect mode
Probe control:
Bit0: Probel enable (0: off, 1: on)
Bitl: Probel mode (0: single-trigger, 1: continuous)
Bit2-3: Probel trigger source (00: DING6 fixed)
Bit4-5: Probel trigger edge (00: rising, 01: falling, 10: falling)

3070.01 uint 16 ProbeCtrlMode | Bit8: Probe2 enable (0: off, 1: on) Immediate

Bit9: Probe2 mode (0: single-trigger, 1: continuous)
Bit10-11: Probe?2 trigger source (00: DIN7 fixed)
Bit12-13: Probe2 trigger edge (00: rising, 01: falling, 10:
falling)

Other bits: Reserved.

The software operation is as follows:

» Select the corresponding high-speed DIN as the high-speed probe input.
» Search the ProbeCtrlMode mode or 307001 in the all param. Depending on the requirement, set the enable,

capture edge, capture mode and other parameters for the two probe function.

Index Description Preset value ¥ Current value v
307001 ProbeCtriMode 0 Q@ HEX

bit0 Probel enable 0: off

bit1 Probel mode 0: single-trigger

bit2-3 Probe1 trigger source

bit4-5 Probe1 trigger edge

bitg Probe2 enable 0: off

bit9 Probe2 mode 0: single-trigger

bit10-11  Probe2 trigger source

bit12-13  Probe2 trigger edge

Step 2: Check the probe status
Confirm whether the position latch is completed according to the probe status flag.

Object index Data type Name Description Effect mode
Probe status:
Bit0: Probel enabled (0: no, 1: yes)
Bitl: Probel rising-edge captured (0: no, 1: yes)
3070.02 Untl6 ProbeStatus Bit2: Probel falling-edge captured (0: no, 1: yes) Immediate

Bit8: Probe2 enabled (0: no, 1: yes)

Bit9: Probe? rising-edge captured (0: no, 1: yes)
Bit10: Probe2 falling-edge captured (0: no, 1: yes)
Other bits: Reserved.

The software operation is as follows:

» Search the ProbeStatus or 307002 in the all param and confirm whether the position latch is completed

307002 Q
Index Description Preset value ¥ Current value

= 307002 ProbeStatus 0

bit0 Probe1 enabled 0: no

bit1 Probe1 rising-edge captured 0: no

bit2 Probe1 falling-edge captured 0:no

bit Probe2 enabled 0:no

bit9 Probe2 rising-edge captured 0: no

bit10 Probe2 falling-edge captured 0: no
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Step 3: Get the captured value
The corresponding probe capture count and the position latch value of the rising and falling edges can be

obtained based on the following objects.

Object index Data type Name Description Effect mode
Probel capture count:
3070.03 uint 16 Probel CaptureCNT Bit0-7: Rising-edge count Immediate
Bit8-15: Falling-edge count
3070.04 int 32 Probel RisingCapturePos | Probel rising-edge captured position value Immediate
3070.05 int 32 Probel FallingCapturePos | Probel falling-edge captured position value Immediate
Probe2 capture count:
3070.08 uint 16 Probe2 CaptureCNT Bit0-7: Rising-edge count Immediate
Bit8-15: Falling-edge count
3070.09 int 32 Probe2 RisingCapturePos | Probe?2 rising-edge captured position value Immediate
3070.0A int 32 Probe2 FallingCapturePos | Probe2 falling-edge captured position value Immediate

Adjust the probe delay compensation value to make the latch value more accurate (usually keeping the default
value ).

Object index Data type Name Description Effect mode
3070.06 int 16 Probel Rising Edge Delay Probel rising-edge delay compensation value Immediate
Compensation
3070.07 int 16 Probel Falling Ed.ge Delay Probel falling-edge delay compensation value Immediate
Compensation
3070.0B int 16 ProbeZCRlsmg Ed_ge Delay Probe2 rising-edge delay compensation value Immediate
ompensation
3070.0C int 16 Probe? Falling Edge Delay Probe? falling-edge delay compensation value Immediate
Compensation

The software operation is as follows:

» Search the 307003~307005(Probe 1 capture value) and 307008~30700A(Probe 2 capture value) in the all

param and confirm whether the position latch is completed
= 307003 Probe1_CaptureCNT
bits0-7  Rising-edge counts.
bits8-15  Falling-edge counts.
307004 Probe1_RisingCapturePos

307005 Probe1_FallingCapturePos

307008 Probe2 CaptureCNT
bits0-7 Rising-edge counts.
bits8-15  Falling-edge counts.

307009 Probe2_RisingCapturePos

30700A Probe2_FallingCapturePos

» 307006, 307007 are the rising and falling edge compensation values of probe 1,30700B, 30700C are the

rising and falling edge compensation values of probe 2

307006 Din6_RiseDelayComp
307007 Din6_FallDelayComp
307008 Din7_RiseDelayComp
30700C Din7_FallDelayComp
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11.7 Gantry synchronization function

In the field of industrial production, the gantry synchronization function is widely used in high-end process
equipment, such as wafer inspection, gantry machining centers, laser cutting machines, CNC milling machines, etc.
Among these devices, the gantry structure can provide a stable motion platform to meet high-speed, high-precision,

and high-response motion requirements, and gantry synchronization can achieve high-response collaborative control
functions.

11.7.1 Connection

The gantry synchronous connection is as follows: Axis 1 is connected to the Axis 1 drive, Axis 2 is connected to
the Axis 2 driver, and the communication between the Axis 1 and the Axis 2 drives is carried out via the gantry
communication interface using the CAN bus. The motor and driver models of the axisl and axis2 should be
consistent. Axis 1 is the main axis of the gantry and receives control signals from the controller; there is no need to
connect the controller to Axis 2.

CAN communication Gantry communication

Axis 2 Axis 1
g Encoder cable | |Powercable Encoder cable | | Power cable
]
“w

’

| I

________ ] |
|
1 |

Figure 11-4 Gantry synchronization connection

11.7.2 Gantry parameter configuration

»  Find the [Gantry] function in the function configuration bar.

Config Devices
Current device:[1] FD1155-AA
[} Param List v
All Param
Param Group

&* Motor Config

[ 10 Config

[# Operation Mode

L& User Units

£ 106G

E Scope

P Fault Manage

166



Kinco FD1X5S servo drive user manual Chapter 11 Servo application function

»  Click [Config & Watch] to configure the gantry parameters .

Config & Watch  Gantry Align Configuration interface Status display interface

Schematic

¥
¥
Com status: -
Current Current —
’ [
e ap :
Align PosErr Reduction M Lj j

Gantry KPP Gantry KPI

Gantry Config Align Position Err

Axis attribute: Align PosErr alarm val

Gantry type:

Align PosErr

Direction:

Master State Slave State

Pos_Actual Pos_Actual

Speed_Real Speed_Real

v
EG
| | S

Gantry KVP Gantry KVI

>  Gantry type: Determine whether the gantry is a rigid gantry or a flexible gantry based on its mechanical
structure. If it is a rigid gantry, set the gantry type to 0; if it is a flexible gantry, set the gantry type to 1.

>  Direction: Confirm the running direction of the master-slave axis motor according to the mechanical
transmission structure, and ensure that the two-axis gantry synchronous control direction is consistent. Set it to 0 for
the motor rotation direction to be forward, and set it to 1 for the motor rotation direction to be the reverse direction.

>  Alarm for excessive gantry synchronous deviation :In order to prevent the mechanical failure caused by the
asynchronous positions of the two gantry axes, the gantry function includes an alarm for excessive gantry position
deviation. The master-slave position deviation alarm threshold can be enabled by setting 309007. When the position
deviation of the master and slave axes exceeds the threshold, the two-axis alarm gantry position deviation is too large.
When 309007 is set to 0, the master-slave position deviation alarm threshold is not enabled by default.

>  Gantry align:The premise for the gantry synchronization function and the master-slave axis position deviation
alarm function to take effect is that the gantry alignment is completed. At this time, the gantry alignment status is set
to 1, and the alarm monitoring for excessive synchronization deviation takes effect.

When the gantry align mode is set to 1, the two axes are aligned based on the enable signal. Each time both axes
are enabled, they are synchronized based on the positions of the two axes that have entered this state. Each time both
axes are disabled, the gantry alignment state is exited.

When the gantry align mode is set to 2 and gantry homing alignment enable (309019) is set to 1, the two axes
perform homing respectively on their own. Therefore, this alignment method can be adopted if photoelectric
switches are installed on both the master and slave axes with identical physical positions on site.

When the gantry align mode is set to 3 and gantry torque alignment enable(309014) is set to 1, torque alignment
will be activated for both axes. The slave axis moves back and forth at the alignment speed until the current rises to
the preset alignment torque value. The system records the limit positions and takes the median value as the alignment
position.

» Synchronous deviation elimination gain setting:If the synchronization deviation is large during operation, it
can be reduced by setting the gain.

»  Gantry status display: Display the magnitude of synchronization deviation and communication status.
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11.7.3 Gantry align and operation

»  Click [Gantry Align] ,select the alignment mode.

Gantry Align Config

Align mode

1: Enable Alignment
2: Homing Alignment
3: Torque Alignment
» If you select homing alignment, you can click the button on the right to configure the homing mode.
Gantry Align Config

Align mode

2: Homing Alignment Homing Mode Config

» If you select torque alignment, you can input align torque, align speed, align count and timeout alarm time.

Gantry Align Config
Align mode

3: Torque Alignment

Align Torque Align Speed

0 % 0 pm
Align Count Timeout Alarm Time

1 100 S

»  After clicking [Enable], then click [Start].

»  After alignment is completed, the slave axis can follow the movement of the main axis, achieving gantry
synchronization.

The relevant parameters of the gantry alignment are as follows:

Object index | Data type Name Description Effect mode
: icati 1
3090.05 uint 16 | Gantry Communication Status 0: Gantry commun¥cat¥on abnorma
1: Gantry communication normal
3090.06 int16 | Gantry T 0: Rigid
) b antry 2ype 1: Flexible
. . 0: Disable position deviation alarm
M -Slave P D Al
3090.07 uint 16 aster-Slave Position Deviation Alarm 1-65535: position deviation threshold,
Threshold .
alarm if exceeded
0: Disabled
3090.08 uint 16 | Gantry Master-Slave Axis Configuration | 1: Configured as Gantry Master Axis
2: Configured as Gantry Slave Axis )
0: Not Completed Immediate
3090.0A uint 16 | Gantry Alignment Status 1 Complete%
0: T li t is disenabled
3090.14 uint 8 Gantry Torque Alignment Enable orquea %gnmen %S 1senabie
1:Torque alignment is enabled
T for ali t t f rated
3090.15 uint 16 | Gantry Torque Alignment Torque orque for algnment as percentage of rate
torque
3090.18 wint 32 Gantry Torque Alignment Timeout I_f the homn.lg is pot found within the alarm
Alarm time, the drive will sound an alarm
0:Homing ali t is disenabled
3090.19 uint 8 Gantry Homing Alignment Enable Om?“g a %gnmen ?S 1senabie
1:Homing alignment is enabled
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Chapter 12 Performance adjustment

The servo system generally includes three control loops: current loop, velocity loop and position loop.For the
servo system, good control loop parameters can improve the performance of the servo and better meet the field

process requirements. Therefore, it is necessary to adjust good control loop parameters.

® Remind

I ® kaff: Position loop acceleration feedforward
kvff: Position loop speed feedforward

kvp: Velocity loop proportional gain

kvi: Velocity loop integral gain

kpp: Position loop proportional gain

12.1 Online auto-tuning

The online auto-tuning function of the servo drive does not need to be separated from the controller program,
and can be turned on at the touch of a button during the movement of the machine, by automatically calculating the

load inertia and automatically adjusting the gain to the load state.

Table 12-1 Online auto-tuning function related parameters

R: read
Object index Name Description Default Range W: write
S: save

The BCD code consists of the following bits
to determine the self-tuning mode:

Bit0: Enables online self-tuning

Bitl: Automatically adjusts kvp after online
self-tuning

2340.10 Auto_Tuning Control | Bit2: The acceleration feedforward is 12 0-31 RWS
automatically adjusted after the online
self-tuning

Bit4: No self-tuning when running forward
Bit5: No self-tuning when running in reverse
Bit7: Use friction to calculate the load

12.2 Manual parameter tuning

Due to constraints such as load conditions, when the automatic gain adjustment cannot achieve the expected
results, the gain can be manually fine-tuned to optimize the control effect. During the debugging process, the speed
loop and position loop parameters mainly need to be adjusted. The speed loop parameters are related to the load
inertia of the entire mechanical system converted to the motor shaft. The position loop is the outermost control loop
of the servo system and is related to the motor action mode, that is, the field application. The current loop is the

innermost control loop in the servo system, and the current loop parameters are related to the motor parameters.
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After the motor is correctly configured, the system will default the current loop parameters to the optimal parameters

of the equipped motor, so there is no need to adjust again.

Profile generator
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Torgue demand

Speed demand
analogl
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12.2.1 Operation process and related parameters

First, find the [Param groups] function in the function configuration bar of the KS PRO. The interface is as follows:
Param Groups H
Control Panel
»  Servo Drive Parameters
Servo Motor Parameters

Basic Control Parameters

+| Control Loop Parameters
Current Loop

Velocity Loop

Position Loop

»  RS485

Default Export Param

The specific adjustment methods are as follows:

Step1:Speed loop setting method

By adjusting the parameters of the speed loop and the position loop, better control performance can be achieved.
Step 1: Adjustment for Kvp

The proportional gain of the speed loop can be adjusted in the [Velocity loop].

60F901 Q Bulk Actions & File Export & File Import @ Compare

Index Description Preset value ¥ Current value ¥  Max Min Units

60F901 Kvp[0] - 32767 1

Relevant parameter:

Object index Data type Name Description Effect mode

The proportional gain setting value

of the speed loop Immediate

60F9.01 uint 16 Kvp[0]
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Method:

Increasing Kvp can improve the bandwidth of the velocity loop and make the speed response ability faster. To

calculate the Kvp, please refer the following formula.

B 1.853358080x10° xJ x1° x B

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

Because the -3 of Operation_mode has no acceleration and deceleration and does not participating the speed
loop control, the -3 mode and automatic flip mode can be used to run the motor when adjusting the speed loop
parameters. During the reciprocating motion, the responsiveness of the servo can be monitored by collecting the

speed step curve .

If the Kvp is too low, the bandwidth of the velocity loop and the position loop will not match, which will lead to
oscillation. If the Kvp is too high, it will cause the speed to overshoot and cause the speed loop to oscillate. In
some rigid connection loads (such as ball screw, rack and pinion, etc.) The Kvp should be as high as possible. By
comparing the oscillograms under different Kvp, find the optimal curve — the actuall speed curve should tight

follow the target command and does not have velocity oscillations.

Velocity curve

z |
& |
3 I S Speed_De
§ ﬁ N Py mand_buff
A Speed _real
= a -
/ A ——— Speed _real
S Speed_real
T/ Kvp: a<b<c

0.5 15 2.5 35 4.5 5.5 6.5

Figure 12-1 Speed step curve after Kvp adjustment

Remind
® Speed step curve: Curve that shows rise/fall changes.

® The vibration and noise of the motor can be felt by hand touch and listenin

Step 2: Adjustment for Kvi
The speed loop integral gain can be adjusted in the [Velocity loop].

Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode

60F902 Kvi[0] - 1023 0 Immediate

Index Description Preset value ¥ Current value

60F907 Kvi/32
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Relevant parameter:

Object index Data type Name Description Effect mode
60F9.02 uint 16 Kvp[0] The set value of the speed loop Immediate
integral gain
60F9.07 uint 16 Kvi/32 Itis 1/32 of Kvi, used for high Tmmediate
resolution encoder.

Method:

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 Kvi is too small, The integral time will be long. The error adjustment will be slow, and it will take longer
time to make the system entering steady state. When the integral gain of the speed loop is too large, the error will

appear and in severe cases, the motor may oscillate. Kvi should be adjusted to the servo eliminating the error and

enter a stable state efficiently.

Speed curve

Speed_Dem
/ La—| ~ and buff

// ——— Speed_real

Speed RPM

—— Speed_real

N
\\

Speed_real

Kvi: a<b<c

0.5 1.5 2.5 35 45 55 6.5

Figure 12-2 Speed step curve after Kvi adjustment

Generally, if the machine has more friction, the kvi should be set larger. If the entire system needs to respond

quickly, kvi should be set as small as possible . If you need to dynamically close kvi during operation, you can use

the kvi in Din.

9 Note

® Kvi32=1/32 of Kvi[0], In high resolution encoder, directly increasing the data in the kvi[0] will
lead to overshoot. At this time, you can reduce the data in kvi[0], and fine-tune it in the kvi32
® Generally,the parameters of kpp and kvi are relative. When the kpp data is adjusted to be much

larger than the factory value, the kvi should also be appropriately increased on the basis of the

factory value.

Step 3: Adjustment of Kvi_Sum_Limit
Search for the Kvi_Sum_Limit (60F9.08) in the [Velocity loop] and set the corresponding value.

Relevant parameter:

Object index Data type Name Description Effect mode

60F9.08 int 32 Kvi_Sum Limit Speed loop integral output limit Immediate
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Method:

The Kvi_sum_Limit is the maximum current limit when performing adjustment, Usually the default value can
satisfy most applications. However, if the application system has a large resistance or the acceleration is too large, so
that the actual current has reached the Kvi_sum_limit current, and at the same time, the actual speed is far less than
the target speed. The value of this parameter should be increased. If the output current is prone to saturation, but

the saturated output current will cause low frequency oscillations, this parameter should be reduced.

The Kvi_sum_limit should be as small as possible on the basis of satisfying the applicaition. The smaller the
Kvi_sum_limit value, the shorter the adjustment time.

Step 4: Adjustment for Speed fb N

The speed feedback filter can be set through Other Filter in the [All param)].

60F905 Speed_Fb_N - 1000 100 Hz Immediate
60F906 Speed_Mode FF 0 Immediate
bit0~3  feedback mode
bitd speed command filtering

bit5 Controls the enablement of the current command fi

Relevant parameter:

Object

. Name Description Default Range Effect mode
index

bandwidth of speed feedback filter

Fo. Fb N
60F9.05 | Speed Fb N | oy qoeed Fb N*20+100[Hz] 7

0-45 Immediate

|0:2nd Order FB LPF

|1:No FB LPF

[2:Observer FB

|4:1st Order FB LPF

[10:2nd LPF+SPD_CMD FT
[11:SPD_CMD FT
12:SPD_CMD FT+Observer 1 0-255 Immediate
[14:1st LPF+Observer

Bit4: 1 enables the speed command filter.

Bit5: Controls the enablement of the current
command filter, 0 to disable the filter, 1 to enable
the filter

60F9.06 Speed Mode

Method:

Feedback filter can reduce noise from the feedback path, eg, encoder resolution noise.

For different applications, the speed feedback filter can be converted to 1st and 2nd order by Speed Mode.
1st order can reduce more noise, but produce less phase shift, allowing the higher Kvi or Kvp.
2nd order filter reduces more noise, but also provide more phase shift, which can limit the Kvi or Kvp.

Usually, if the machine and the load use soft connection, it is recommended to use a 1st order low-pass
feedback filter or turn off the feedback filter. If the rigid connection is used or the load is too heavy, the 2nd order
low-pass feedback filter could be used. Factory default is a 2nd order low-pass feedback filter, which is suitable for

most applications.
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If the motor noise is too loud when adjusting the Kvi or Kvp, you can appropriately reduce the speed feedback
filter parameter(60F9.05). However, the velocity loop feedback filter bandwidth F must be greater than 2 times of the
velocity loop bandwidth. Otherwise, oscillation may result. Speed feedback filter bandwidth F = speed feedback
filter*20+100 [HZ]

Step 5: Adjustment of output filter

The output filter can be set through Other Filter in the [All param)].

uuuuuu puon Freset vaiue T Lurrentvaie T wax win unis cirect moae

60F915 Output_Filter N - 2546 20.05 Hz Immediate

Relevant parameter:

Object index Data type Name Description Effect mode

A first-order low-pass filter located in the forward channel
of the current loop to filter the current command

60F9.15 uint 8 Output_Filter N Immediate

Method:

The output filter is a first order low pass torque filter. It can reduce the high-frequency torque order output by

the speed control loop, so as to achieve the purpose of suppressing the resonance of the entire system.

When the output filter is set to 2546Hz (1DEC), it means to close the output filter control. When the system has

resonance, the user can try to adjust the DEC value of the output filter setting from small to large to reduce noise.

The output filter frequency can be calculated by the following formula:
f= 1
2x7wxTsxQutput _Filter = N

Output_Filter N (60F9.15), Uint: DEC
Ts Constant 62.5us

9 Note

® The larger the DEC value set by the output filter, the stronger the filtering effect.

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

Step 6. Notch Filter Adjustment

A notch filter can suppress the resonance frequency by reducing the gain near the mechanical resonance.

If the resonant frequency is unknown, it can be obtained by flowing method:

Adjust the load so that the system runs in the resonance region, monitor the actual current at resonance on the
oscilloscope, and then adjust the notch filter to observe whether the resonance disappears. When the current data at
resonance is collected on the software oscilloscope, the period value of adjacent harmonics can be measured by the
cursor to calculate the resonance frequency. After collecting multiple sets of harmonic cycles to calculate the average

value of the cycles, the resonant frequency can be calculated using the average value of the cycles.

Related parameters can be searched and configured in the [All param]:
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Table 12-1 Notch filter parameter

Object index Name Description Default Range
60F9.03 Notch N
250B.01 Notch N[1] Used to set the frequency of the internal notch filter to eliminate
the mechanical resonance that occurs when the motor drives the 550 100-2000
250B.02 Notch N[2] machine
250B.03 Notch N[3]

Notch filter control of Speed loop

Bit0~1: The BCD code composed of two bits determines the filter
to be turned on.

Bit4: 1: Indicates FFT analysis using actual current, 0 : Indicates
that the target current is used for analysis 0 0-255
Bit5: 1: Indicates use actual speed for FFT analysis, 0: Indicates do
not use actual speed for FFT analysis

Bit.7: 1 indicates that the FFT function is turned on, it will

automatically become 0 after the analysis is completed, and it can
only be turned on in the enabled state.

60F9.04 Notch On

(1) Single-point notch filter
When the notch filter control (60F9.04) is set to 0, it indicates to close the notch filter control; when set tol, it

indicates to open a single notch filter, and the frequency of the filter is set by the notch filter (60F9.03) .

Table 12-2 Single notch filter debugging case

Description Process

Limit output current of drive The target current limit is adjusted through the basic operating interface of the servo software

7
K& Scope =2
Zoom Depth:0

Scape Mode:Normal

3571638, 2.67919921575)

Use the oscilloscope to collect
the current waveform in the
resonance region. Note that
when collecting the current with
the oscilloscope, the sampling
period should be set as small as R N P
possible, otherwise the 2 el I A L ™ L 0. s2nenniszg

resonance waveform may not be
collected.
12497.5 |1z 24975 T4z 5 45950 fus)
Sample Tme  62.5us Dl H Object Value Unit Hide [~ Small Scale ¥ Offset Auto - Cursors
e [@FBEmw s e M Avp  awe XKD o
g SourceTng Offses [ 250] ¥ [ cpecd 0B ook 1> om <] [LoE00 4[¥[l0 AVF |[Y1¥2) cooy| <]
C— G T | Y] _JJ e | [roeoo Al¥[o AP jildx:l T
Tng Level I 4 [pos_actual inc ] [roe00  al¥ljo AV Y2 dr Unit
. Start Reread Export | Import [ Single

Comparison  [signed Comparison _v] [ UsingMesk [o

Observe the resonant frequency
with an oscilloscope and The resonant frequency in the figure is 200Hz, the notch filter control is set to 1, and the notch

calculate the notch filter setting filter is set to 200Hz
value based on the frequency
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KE Scope =
Zoom Denthio T
Scope Mode:Normal
z. 171578
After adding a notch filter,
collect the actual current
waveform again, and adjust it
until the current waveform is i
smooth and free of resonance. e . i b0, zz103se8128
12487.5 |x2 240975 37462.5 49980 {us)
Sample Time ~ 62.5us 1] oH Object Value Unit ide | Small Scale ¥ Offset Ko Cursors ———————————
e ~ B[ o comn == e =rfieeos Wl awe |[XUX2][T7] so
T Sowce WgOfSeE W El[speed_F1 Back ¥ ] >| [rom =] [toeo0 4wl AV |[Y1][Y2] copr| i =
] =|F [Pos_actual =1 [ine ~[ [1oe00  Al¥]fo AV jildx:l e
Trig Level I~ 8 [Pos_actual =12 finc | [r.oe00 * Al¥]fo AlYIF 7 vz av Unit
= Start Reread Export | Import W Single
Comparison  [Sgned Comparison | [ UsngMesk o

Note
9 ® In order to prevent machine damage caused by large resonance amplitude during debugging, the
value of target current limit can be reduced and then the notch filter can be adjusted.
® During the automatic setting of notch filter, the oscilloscope function cannot be used. After the
setting is successful, the oscilloscope automatically switches the acquisition object, and click the
reread data to display the FFT result amplitude.

(2) FFT Multi-point Notch Filter

The high order notch filter technology is acquired, the mechanical resonance frequency of the load is measured
automatically, and the tuning results are written into filter O and filter 1. The FD1X5S open a total of 4 notch filters,
filter 0 and filter 1 are automatically adjusted notch filters, filter 2 and filter 3 are manually adjusted notch filters, and
the corresponding filters can be turned on/off by the notch filter control.

When the notch filter control (60F9.04) is set to 128DEC, it indicates that the actual current is used for FFT
analysis.When the FFT is successfully tuned, the notch filter control bit7 to reset, and the BCD code combined with
bit0 and bitl determines the filter to be turned on.

Step2:Position loop setting method

Step 1: Kpp adjustment

Kpp[0] can be adjusted in the [Position loop].

Index Description Preset value ¥ Current value Y  Max Min Units Effect mode

60FBO1 Kppl0] = 327.67 0 Hz Immediate

Relevant parameter:

Object index Data type Name Description Effect mode
60FB.01 uint 16 Kpp[0] The proportional gain setting value of the speed loop Immediate
Method:

Increasing the Kpp can increase the position loop bandwidth to reduce the positioning time and the following
error, but if the setting is too large, it will cause noise or even oscillation, and it must be set according to the load
conditions. Kpp = 103 * position loop bandwidth, The bandwidth of the position loop cannot exceed the bandwidth
of speed loop. It is recommended that the setting value of the position loop bandwidth be less than one quarter of the

bandwidth of the speed loop.
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Step 2: Kvff adjustment
The position loop speed feedforward can be adjusted in the[ Position loop].

Index Description Preset value ¥ Current value ¥  Max Min Units Effect mode

60FB02 K_Velocity_FF @ - 0 % Immediate

Relevant parameter:
Object index Data type Name Description Default Range
60FB.02 int 16 K Velocity FF Position-Loop Velocity Feedforward Setting 0 0~100%
Method:

Increasing the Kvff can reduce the position following error and improve the dynamic response characteristics of
the entire system, but it may lead greater overshoot during acceleration and deceleration. When the position
command signal is not smooth, reducing the Kvff can reduce the motor oscillation. When the feedforward is set to 0,
if only the Kvp is used to position the servo, the in-position time will be longer.

Kvff function can be regarded as the upper controller, such as PLC, has the opportunity to directly control the
velocity in position operating mode. In fact, the function will consume part of the speed loop responsiveness, so the
setting value needs to match the position loop and velocity loop bandwidth.

The elastic factor of the flexible load, such as pulley, will cause the speed feedforward command loaded to the
speed loop to be unsmooth and cause the load to oscillate. In this type of load, the position loop speed feedforward
can be appropriately reduced. In a rigid load, if adjusting the Kpp cannot eliminate the vibration generated by the

motor during acceleration and deceleration, you can also try to gradually decrease the default 100% feedforward.

Speed curve
Speed_Deman
............. ) T g buff
¥ {\ Pos_Actual
“\‘ / b\\ Pos_Actual
Zero
I \\\ 7 e Pos_Actual
%
,,// Kvff: a<b<c

0.5 15 2.5 35 4.5 55 6.5

Figure 12-3 Speed step curve after Kvff adjustment

Step 3: K _Acc_FF adjustment

K Acc_FF can be searched and adjusted in the[Position loop].

Index Description Preset value 'Y Current value ¥ Max Min Units Effect mode

60FBO3 K_Acc_FF - 32767 10 = Immediate

Relevant parameter:

Object index Data type Name Description Default Range
60FB.03 int 16 K Acc FF Position loop acceleration feedforward setting 0 0-100%
Method:

Users are not advised to adjust this parameter. When the practical application requires very high position loop
response, the acceleration feedforward can be adjusted to improve the response performance.

The acceleration feedforward function can be seen as the upper controller has the opportunity to directly control
the torque in the position operating mode. This function actually consumes some of the current loop responsiveness,
so if the settings do not match the Kvp and velocity loop bandwidth, overshoot and oscillation will occur.

Also, the velocity feed forward to the velocity loop may not be smooth and has some noise signal inside, so a
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large velocity feed forward value will also amplify the noise.
Kaff can be calculated by following formula:
ACC_%= 6746518 / K_Acc_FF / Easy Kload * 100
ACC % This means what percentage will be used for acceleration feedforward.

K Acc FF Kaff(60FB.03), calculates the final internal factor of the feedforward.

9 Note

The smaller the value of the K _Acc FF parameter, the greater the position loop acceleration feedforward.

Step 4: S-Curve Smoothing Factor adjustment

S-Curve Smoothing Factor can be searched and adjustedin the[Position loop].
60FB05 5-Curve Smoothing Factor - 255 1

Relevant parameter:

Object index Data type Name Description Default | Range

This parameter adjusts the smoothness
of the S-curve

1 1~255

60FB.05 uint 16 S-Curve Smoothing Factor

Method:

The smoothing filter is a moving average filter. It filters the velocity commands from the velocity generator to
make the velocity and position commands smoother. Using this filtering causes velocity and position commands to
be delayed in the drive. So for some applications, like CNC, it is better not to use this filter, but to do the smoothing
in the CNC.

Smoothing filters reduce machine influence by smoothing commands. S-Curve Smoothing Factor (60FB.05)
defines the time constant of this filter in ms. Under normal circumstances, if the machine system vibrates when

starting and stopping, it is recommended to increase the smoothing filter setting.

Step 5: Other adjustment

Search for Pos_Speed_Filter (60FB.04) in the [All param] and select to use trapezoidal curve or S curve.
60FB04 Q Bulk Actions

Index Description Preset value ¥ Current value v

60FB04 Pos_Speed_Filter 1:use trapezoidal curve m...  DEC

1:use trapezoidal curve ...

3:use S curve mode

Relevant parameter:
Object index | Data type Name Description Default Effect mode
60FB.04 uint 8 Pos_Speed_Filter I Use trapezoidal curve mode 1 Immediate
- - 3: Use S curve mode
Method:

In position mode (operation mode 1), the position loop commend filter control(60FB.04) can be set to 3 to
enable the S-curve control. This curve has no command delay and is suitable for long-distance positioning control.
When the speed step of the trapezoidal speed curve is large, it will cause a certain impact on the mechanical
equipment. The S-shaped curve has better flexibility and smooth acceleration and deceleration, which can effectively

overcome the mechanical vibration caused by the sudden change of speed.
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Trapezoidal Speed Curve S-shaped Speed Curve

>

Figure 12-4 S-shaped speed step curve

9 Note

The S-curve is valid only in position mode (operating mode 1)

12.3 Gain switch

The drive support 4 sets of PI gain settings. Each set includes Kvp, Kvi, Kpp. The actual PI parameters used are

Kvp (x), Kvi (x), and Kpp (x), x=data of PI pointer.

Table 12-3 Gain switching parameter

Object index Type Name Description Unit
60F9.01 uint 16 Kvp[0] Dec, Hz
60F9.02 uint 16 Kvi[0] Gain parameter called when PI pointer is 0 Dec
60FB.01 int 16 Kpp[0] Dec. Hz
2340.04 uint 16 Kvp[1] Dec, Hz
2340.05 uint 16 Kvi[1] Gain parameter called when PI pointer is 1 Dec
2340.06 uint 16 Kpp[1] Dec. Hz
2340.07 uint 16 Kvp[2] Dec, Hz
2340.08 uint 16 Kvi[2] Gain parameter called when PI pointer is 2 Dec
2340.09 uint 16 Kpp[2] Dec. Hz
2340.0A uint 16 Kvp[3] Dec, Hz
2340.0B uint 16 Kvi[3] Gain parameter called when PI pointer is 3 Dec
2340.0C uint 16 Kpp[3] Dec. Hz
60F9.28 uint 8 PI point Indicates the PI parameter being called Dec

When the target position/target speed is
reached, that is, when bits.Target reached=1,
select the PI parameter, which is suitable for the
occasions where different PI parameters need to
60F9.09 uint 8 Auto PIswitch | e ysed during the motion process and the Dec
static state:
0: PI pointer (60F9.28)=0;
1: PI pointer (60F9.28)=1;

12.3.1 Switch PI through a digital input port

Configure the function gain switch 0 or/and gain switch 1 at the digital input port, and the value of the PI

pointer is the BCD code composed of the input:
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Bit0: Gain switch 0

Bitl: Gain switch 1

Correspondence between gain switching and PI pointer :

Gain switch 0 Effective input level Gain switch 1 Effective input level Value of PI pointer
1 0 1
0 1 2
1 1 3
For example:
PIN number Function l»\:tual Sin:lulation Polarity Valid input
input input
DIN1 Gain Switch0 [ @) £ High ®
DIN2 Gain Switch1 £ High

Gain Switch 0=1, Gain Switch 1=0

Therefore, the PI pointer =1, and the valid PI parameters are Kvp[1], Kvi[1], Kpp[1].

12.3.2 Auto PI switch

Set PI_switch (60F9.09) = 1: When the motor is running, the PI pointer is 0; when the motor is in the position to
or the motor zero speed state, the PI pointer is 1.

60F909 Q ® Bulk Actions

Index Description Preset value ¥  Current value A 4

60F909 Pl_Switch 0:PI_pointer(60F9.28)=0 DEC

0:PI_pointer(60F9.28)=0

1:PI_pointer(60F9.28)=1

Some equipment with large inertia may be affected by inertia or elastic force and vibrate when it decelerates to
stop. At this time, switching flexible PI parameters helps to achieve efficient shutdown. Automatic PI switching is
suitable for applications where different PI parameters are required for these motors in running and stopped states. If

the gain switching function is defined on the digital input port, the automatic gain switching will be invalid.

Speed curve Speed curve

Speed RPM
Speed RPM

\ Pl switch \

\ —_—

o

L~

),
1L

PI[O] PI[1]
05 15 25 35 45 5.5 6.5 0.5 15 25 35 45 5.5 6.5
Speed _real  ----- Speed_demand_buff Speed _real  ----- Speed_demand_buff

12.3.3 Directly set the PI pointer value

Search for the PI Point Auto (3060.20) in the entire parameter list. After setting the corresponding value, the
corresponding control loop gain is used.

306020 Q Bulk Actions

Index Description Preset value ¥ Current value v

306020 PI_Point_Auto 0 DEC
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12.4 Other factors affecting performance

1. Control commands created by a controller (e.g. PLC).

Control commands should be as smooth as possible and must be correct and reasonable. For example, the
acceleration in the control command cannot exceed the maximum acceleration that can be produced by the motor
torque. By collecting the speed and current step waveforms, during the acceleration process, when the current is
saturated and clipped, the acceleration and deceleration can be appropriately reduced or the smoothing filter can be

increased.

4.__ current saturation

—r 5
- \
Jr; | e ) [ ‘3

.,
"

®  The control command should follow the bandwidth limits of the control loop.

2. Mechanical design
In applications, performance is often limited by the machine. Various factors can affect the final control

performance.
Control performance will affect the final performance of the machine such as accuracy, responsiveness and

stability.
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Chapter 13 List of common object parameters

9 Note

® CANopen address and 232 communication address are the same

®  Express register addressing in the form of Index (16-bit address) and Subindex (8-bit
sub-address)

® The digit 0x08 indicates that the length of the data stored in this register is 1 Byte, the digit
0x10 indicates that the length of the data stored is 2 Bytes, and the digit 0x20 indicates that the
length of the data stored is 4 Bytes

® R:readable, W: writable, S:savable, M: mappable; T: traceable, L: read in the control ring,
B: need to save and restart

® A complete CANopen address is in the format of: 60400010 (control word)

Modbus address is a 4-digit hexadecimal number

® A complete Modbus address format is: 3100 (control word)

Object list
Category Index Sub-index Modbus address Data type Name
01 0810 uint 16 Din_Polarity
02 0820 uint 16 Din_Simulate
03 0830 uint 16 Dinl_Function
04 0840 uint 16 Din2_ Function
05 0850 uint 16 Din3_Function
06 0860 uint 16 Din4 Function
Category 1 0A 08A0 uint 16 Din_Real
. 2010 - -
[Input/Output Settings] 0D 08D0 uint 16 Dout_Polarity
0E 08E0 uint 16 Dout_Simulate
OF 08F0 uint 16 Doutl Function
10 0900 uint 16 Dout2_Function
14 0940 uint 16 Dout_Real
18 0980 uint 16 Zero Speed Window
19 0990 uint 8 Limit Function
01 0C10 int 32 Din_Pos0
02 0C20 int 32 Din_Posl
03 0C30 int 32 Din_Pos2
04 0C40 int 32 Din_Pos3
05 0C50 int 32 Din_Speed0
06 0C60 int 32 Din_Speedl
07 0C70 int 32 Din_Speed2
08 0C80 int 32 Din_Speed3
[Spec d?;(t)‘zigt‘i’;yl ie tting] 2020 10 0D00 int 32 Din_Pos4
11 0D10 int 32 Din_Pos5
12 0D20 int 32 Din_Pos6
13 0D30 int 32 Din_Pos7
14 0D40 int 32 Din_Speed4
15 0D50 int 32 Din_Speed5
16 0D60 int 32 Din_Speed6
17 0D70 int 32 Din_Speed?
OF 0CFO0 uint 16 Din_Control_Word
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Category Index Sub-index Modbus address Data type Name
01 1910 int 16 Gear_Factor[0]
02 1920 uint 16 Gear_Divider[0]
03 1930 uint 8 PD CW
04 1940 int 32 Gear_Master
[Pulsgiﬁzi(t)rsyeiﬁngs] 2508 05 1950 int 32 Gear Slave
06 1960 uint 16 PD _Filter
09 1990 uint 16 Position Window_time
0C 19C0 int 16 Master Speed
0D 19D0 int 16 Slave Speed
Category 4 2601 00 1F00 uint 16 Erroe State
[Error code] 2602 00 2000 uint 16 Erroe_State 2
Category 5 _ SFFO 01 2910 uint 8 Store Data
[Storage parameter setting] 03 2930 uint 8 Store_Motor Data
Category 6 6040 00 3100 uint 16 Controlword
[Control and status of ;
equipment] 6041 00 3200 uint 16 Statusword
605A 00 3400 int 16 Quick Stop Mode
605B 00 3410 int 16 Shutdown_Stop Mode
s toﬁ;ﬁ%‘;rgezﬁng] 605C 00 3420 int 16 Disable_Stop Mode
605D 00 3430 int 16 Halt Mode
605E 00 3440 int 16 Fault_Stop Mode
[Workicnagterﬁggye ge tting] 6060 00 3500 int 8 Operation Mode
6063 00 3700 int 32 Pos_Actual
6065 00 3800 uint 32 Max_Following Error
6067 00 3900 uint 32 Target Pos Window
606C 00 3B00 int 32 Speed Real
6071 00 3C00 int 16 Target_Torque%
6073 00 3D00 uint 16 CMD_q Max
6078 00 3E00 int 16 Iq
607A 00 4000 int 32 Target Position
607C 00 4100 int 32 Home Offset
. Category 9 . 607D 01 4410 int 32 Soft Positive Limit
[Basic parameter setting] 02 4420 int 32 Soft Negative Limit
607E 00 4700 uint 8 Invert Dir
6080 00 4900 uint 16 Max_Speed RPM
6081 00 4A00 uint 32 Profile Speed
6083 00 4B00 uint 32 Profile Acc
6084 00 4C00 uint 32 Profile Dec
6085 00 3300 uint 32 Quick Stop Dec
60F6 08 5880 int 16 CMD ¢
60FD 00 6D00 uint 32 Digital Inputs
60FF 00 6F00 int 32 Target Speed
6098 00 4D00 int 8 Homing_Method
01 5010 uint 32 Homing_Speed Switch
Category 10 . .
[Origin mode setting] 6099 02 5020 uint 32 Homing_Speed Zero
05 5050 uint 8 Home Offset Mode
609A 00 5200 uint 32 Homing_Accelaration
01 6310 uint 16 Kvp[0]
02 6320 uint 16 Kvi[0]
Category 11 6OF9 05 6350 uint 8 Speed Fb N
[Speed loop parameters] 07 6370 uint 16 Kvi/32
0A 63A0 int 32 Target Speed Window
14 6440 uint 16 Zero_Speed Time
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Category Index Sub-index Modbus address Data type Name
01 6810 int 16 Kpp[0]
. .Category 12 GOFB 02 6820 int 16 K_Velocity FF
[Position loop parameter] 03 6830 int 16 K_Acc FF
05 6850 uint 16 S-Curve Smoothing Factor
€410 18 7180 int 16 Temp Motor Ref
19 7190 int 16 Temp_ Motor
[ Alfn‘gef;?r;;ers] 07 8670 uint 16 Voltage Under
6510 08 8680 uint 16 Chop_Voltage
09 8690 uint 16 Voltage Over

13.1 Mode and control (0x6040)

Command . Initial .
Name CANopen Modbus ° a.n Data type Unit Ha Explanation
properties value

0x06: Loose shaft

0xOF: Lock shaft

0x0B: Quick stop, load stop - voltage
disconnect

0x2F—3F: Enter the absolute
Control 60400010 3100 RWLTM wint16 | HEX | o006 | Positioningmode .
word 0x4F—S5F: Enter relative positioning
mode

0x103F:mImmediate absolute
positioning as target position changes
0xOF-1F: homing

0X86: Error reset

The status byte shows the status of the
drive

bit0: Ready on

bitl: Switched on

bit2: Operation_enable

bit3: Fault

bit4: Voltage enable

bitS: Quick_stop

bit6: Switchon_disabled

bit7: Warning

bit8: Internal retention

bit9: Remote

bit10: Target reached

bitl1: Internal limit activation
bit12: Pulse response

Status word 60410010 3200 RLTM uint 16 HEX 0218

bit13: Fllowing_Error
bitl14: Commutation_Found
bitl5: Reference Found

1: Positioning mode with position ring
3: Speed mode with position loop

4: Torque mode

-3: Speed loop(Immediate velocity
60600008 3500 RWLM int 8 DEC -4 mode)

-4: Pulse mode

6: Homing mode

7: Motion interpolation based on
CANopen

Operating
mode
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When the "Drive Enable" function is
Absolute/ configured to Din and the
relative corresponding Din valid input is 1, the
position 20200F10 0CFO0 RWSL uint 16 HEX | 002F | "Control word" (6040.00) is set to this
control value;
selection 0x2F: Absolute position control
0x4F: Relative position control
13.2 Metrical data
Initial
Name CANopen Modbus Comma.nd Data type Unit fHd Explanation
properties value
Actual . . .
o, 60630020 3700 RLTM int 32 mc 0 Actual motor position
position
Actual
ctua 60780010 3E00 RLTM int 16 Ap | 0.00 | Rated current
current value
bit0: negative limit switch
I itl:positive limit switch
MPULPOTL | ED0020 6D00 RLTM wint32 | HEX | o | bithpositive limitswitc
status bit2: home switch
bit4: interlock
Actual speed | 606C0020 3B00 RLTM int 32 rpm 0.00 rpm
9 Note

0x606C0020, The unit conversion method is DEC=[(RPM*512* Encoder resolution)/1875]

13.3 Target object (0x607A)

Name CANopen Modbus Comma.nd Data type Unit | Initial value Explanation
properties
. Run polarity reversal
Vzl(i)tci:r}ll 0: Counterclockwise is the
postti 607E0008 4700 RWSL uint 8 DEC 0 positive direction
direction .. .
1: Clockwise is the positive
control L.
direction
The target position in position
. . mode 1, if the control word is
Target 607A0020 4000 RWLTM int 32 inc 0 . .
osition set to start motion, transitions to
P the valid command position inc
Trapezoidal | ¢¢16020 4A00 RWLTM uint 32 rpm 0.00 Trapezoidal velocity (rpm) in
velocity operating mode 1
Target speed 60FF0020 6F00 RWLTM int 32 rpm 0.00 Target speed in mode 3 and -3,
Ma"hvn‘zlii’“ty 60800010 4900 RWL uint 16 rpm 5000 Default: 5000rpm
Trapezoidal | 0040020 4B00 | RWSLTM uint 32 1ps/s 100.00 Default: 100rps/s
acceleration
Trapezoidal | 016020 4C00 | RWSLTM uint 32 1ps/s 100.00 Default: 100rps/s
deceleration
Torque command in torque
Target torque 60710010 3C00 RWL int 16 % 0.00 mode, the percentage of target
torque to rated torque
Target 60F60810 | 5880 | RWLTM int 16 Ap 0.00 Current command in torque
current mode
Target . . . .
.. 60730010 3D00 RWSLTM uint 16 Ap 48.00 Current instruction maximum
current limit
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-

0x60710010,

0x60730010

Velocity address: 0x60810020, 0x60800010, 0x60FF0020

The unit conversion method : DEC=[(rpm*512*encoder resolution)/1875]
Acceleration and deceleration address: 0x60830020, 0x60840020,

The unit conversion method is DEC=[(rps/s*65536*encoder resolution)/4000000]
Current address:
The unit conversion method is 1 Arms=[2048/(Ipeak/1.414)|DEC, Ipeak

(Unit:AP) is max current (6510.03). For detailed Ipeak data, please refer to Section 1.2 (Peak
current)

13.4 Multi-segment position/Multi-segment speed (0x2020)

Name CANopen | Modbus Comma.nd Data type | Unit el Explanation
properties value
Din position [x] is meaningful
only if at least one of Din
Position Index 0, Din Position
Index 1, or Din Position Index 2
is configured to Din; x=0~7, is
Multi-st the BCD code composed of the
yult-stage 20200120 | 0C10 RWSL int32 | DEC 0 | three indexes; bit0: Din
position control 0 Location index 0
bitl: Din Location index 1
bit2: Din Location index 2
When one of the bits is
configured to Din, the
unconfigured bits are equal to 0
Multi-stage 20200220 | 0C20 RWSL int32 | DEC 0
position control 1
Multi-stage 20200320 | 0C30 RWSL int32 | DEC | 0
position control 2
Multi-stage 20200420 | 0C40 RWSL int32 | DEC 0
position control 3
Multi-stage 20201020 | 0D00 RWSL int32 | DEC 0
Position Control 4
Multi-stage 20201120 | 0DI10 RWSL int32 | DEC | 0
Position Control 5
Multi-stage 20201220 | 0D20 RWSL int32 | DEC 0
position control 6
Multi-stage 20201320 | 0D30 RWSL int32 | DEC | 0
position control 7
The speed instruction of the
driver is specified by the DIN
speed [x], where the x is a BCD
code composed of the following
Multi-stage speed . signals:
control 0 20200520 0C50 RWSL int 32 rpm 0.00 bit 0: Din speed index 0:
bit 1: Din speed index 1;
bit 2: Din Speed index 2;
The situation where all the
medians are 0 cannot occur;
Multi-stage speed | 55700620 | 0C60 RWSL int32 | pm | 0.00
control 1
Multi-stage speed | 55500720 | 0c70 RWSL int32 | mpm | 0.00
control 2
Multi-stage speed | 55500820 | 0c80 RWSL int32 | pm | 0.00

control 3
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Name CANopen | Modbus Comma.nd Data type | Unit Initial Explanation
properties value
Multi-stage speed | 54501420 | oD40 RWSL int32 | mpm | 0.00
control 4
Multi-stage speed | 4501500 | oDs0 RWSL int32 | mpm | 0.00
control 5
Multi-stage speed | 50501620 | 0D60 RWSL nt32 | mpm | 000
control 6
Multi-stage speed | 50391720 | 0D70 RWSL int32 | rpm | 000
control 7
13.5 Performance object (0x6065)
Name CANopen Modbus Comma.nd Data type Unit Ll Explanation
properties value
Max Following error value alarm
following 60650020 3800 RWSLM uint 32 inc 524288 | value
error Default 524288inc
target location "Target location
£ 60670020 3900 RWSL uint 32 inc 327 reached"target range, Default
window .
10inc
Target (location.velocity)
reach position reach time window,
>ach pe 25080910 1990 RWSLTM uint 16 ms 10 Determine the reach position
time window . .
signal together with
0x60670020
The error window when the
actual speed reaches the
Reach speed | ¢4p90420 | 6340 RWSL int 32 inc/16s | 178956 | (argetspeed or trapezoidal
window speed, and determines the
reach speed signal together
with 0x60F91C20
Zero speed Error window when actual
output speed 20101810 0980 RWSL uint 16 inc/ms 3.00 dis 0
window speec s
Zero-speed output speed
window 0x20101810 After
reaching the set range, it
Zerospeed | gorg1410 | 6440 RWSL uint 16 ms 10.00 | takes a period of time to
output time output the zero-speed signal,
and the time is determined
by the zero-speed output
time
Positive
setting of soft | 607D0120 4410 RWSL int 32 DEC 0 Soft limit positive setting
limit
Soft limit
negative 607D0220 4420 RWSL int 32 DEC 0 Soft limit negative setting
setting
Used to set the action after
the limit is reached
Limit function | 55191908 | 0990 | RWSL uint 8 DEC | Qelfthereis a limit after
definition finding the origin, it will
alarm
1: do nothing
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13.6 Homing control (0x6098)

Name CANopen | Modbus Commqnd Data type Unit Latl Explanation
properties value
: 60980008 | 4D00 | RWSLM int 8 DEC o | Homing function
Homing mode Refer origin control chapter
After touching the trigger
Origin turning | 60990120 5010 RWSLTM uint 32 pm 300.00 | event, the speed of homing
Signal Speed process (rpm)
Origin signal | 60990220 5020 RWSLTM uint 32 rpm 100.00 | Speed when starting to find
speed the origin
. . Acceleration when homing
Homing 609A0020 5200 RWSL uint 32 ps/s 50.00 .
acceleration process unit: rps/s
Origin offset | 607C0020 | 4100 | RWSLTM int 32 inc o | Offsetvalucafter homing
unit: inc
Origin Offset Mode Control
0: Run to the origin offset
position, the actual position
Origin Offset | ¢1990508 | 5050 RWSL uint 8 DEC o |isdisplayedasO
Mode 1: Run to the event trigger
point, after the end the actual
position will become: -
Origin offset
13.7 Speed loop parameter (0x60F9)
Name CANopen | Modbus Commqnd Data type Unit Ll Explanation
properties value
The larger the value, the
Kvp 60F90110 6310 RWSL uint 16 DEC 4 stronger the gain, but it may
cause the motor howling
The larger the value, the
Kvi 60F90210 6320 RWSL uint 16 DEC 0 stronger the gain, but it may
cause the motor howling
Kvi/32 60F90710 6370 RWSL uint 16 DEC 2 Kvi’s 1/32
velocity output filter of
. velocity loop
Output filter 60F90508 6350 RWSL uint 8 Hz 240 BW=Speed Fb N*20+100[
Hz]
13.8 Position loop parameter (0x60FB)
Command . Initial .
Name CANopen Modbus . Data type Unit Explanation
properties value
Scale value of th iti
kpp 0 60FB 0110 | 6810 RWSL int 16 Hz | 10.00 10°;pe value OF the posttion
. Position loop speed
kvff 60FB0210 6820 RWSL int 16 % 100.00
feedforward
Acceleration feedft
kaff 60FB0310 | 6830 RWSL int 16 DEC | 32767 | Acceleration feedforward
for position loop
- Thi ter adjusts th
S-Curve 60FB0S10 | 6850 RWSL uint16 | DEC | 1 15 parameter acqus’s fe
Smoothing Factor smoothness of the S-curve
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13.9 Input/output port parameter (0x2010)

Name CANopen Modbus Commapd Data type Unit Latl Explanation
properties value
Digital input 1 20100310 0830 RWSL uint 16 HEX 0000
Digital input 2 20100410 0840 RWSL uint 16 HEX 0000
Digital input 3 20100510 0850 RWSL uint 16 HEX 0000
Refer to the function
definition bel
Digital input 4 20100610 0860 RWSL uint 16 HEX | 0000 | CHmHORDEOW
Digital output 1 20100F10 08F0 RWSL uint 16 HEX 0001
Digital output 2 20101010 0900 RWSL uint 16 HEX 0002
bit0: Dinl
. bitl: Din2
Input port status 20100A10 08A0 RLTM uint 16 HEX 0000 bit2: Din3
bit3: Din4
Output port 20101410 0940 RLTM uint 16 HEX | 000a | 0it0: Doutl
status bitl: Dout2
0: Turn off; 1: Turn on
bbbt b2
ignal polari 2010011 1 RWSL int 1 HEX FFFF : :
Slgél;}lfi‘t’is;‘ty 0100110 0810 WS uint 16 bit4: Din5  bit5: Din6
bit6: Din7 bit7: Din8
Default OxFF
Polarity . ..
definition of 20100D10 08DO0 RWSLTM uint 16 HEX | Frpp | Polarity definition of
output port
output port
bit0: Dinl  bitl: Din2
Input port signal . bit2: Din3  bit3: Din4
simulation 20100210 0820 RWL uint 16 HEX 0000 bitd: Din5  bit5: Din6
bit6: Din7  bit7: Din8
Output vort bit0: Doutl bitl: Dout2
. tp. port 20100E10 08EO0 RWLM uint 16 HEX 0000 bit2: Dout3 bit3: Dout4
signal simulation bit4: Douts
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Note
9 Definition of digital input function (hexadecimal) Output port definition (hexadecimal)
0001: Enable 0001: Ready
0002: Reset errors 0002: Error
0004: Operate mode control 0004: Pos reached
0008: Kvi off 0008: Zero speed
0010: P Limit+ 0010: Motor brake
0020: P Limit- 0020: Speed reached
0040: Home signal 0040: Enc Index
0080: Invert direction 0080: Speed limit
0100: Din vel index 0 0100: Driver enabled
0200: Din vel index 1 0200: Position limit
0400: Din pos index 0 0400: Home found
0800: Din pos index 1 0800: Torque reach limit
1000: Quick stop 1000: Multi Dout 0
2000: Start homing 2000: Multi Dout 1
4000: Activate command 4000: Multi Dout 2
8001: Din vel index 2 8001: STO active
8002: Din pos index 2
8004:Multifunction 0 (for setting multi-stage
electronic gear ratio)
8008: Multifunction 1
8010: Multifunction 2
8020: Gain switch 0
8040: Gain switch 1
8080: MaxCur switch
8100: Motor error
8200: Pre enable (The IO port must have an enable
signal, otherwise it will alarm, which is used in
some occasions where the machine needs to be
determined before running the machine)
8400: Fast capture 1
8800: Fast capture 2
13.10 Pulse input parameters (0x2508)
Name CANopen Modbus Comma_nd Data type Unit Ll Explanation
properties value
Electronic gear 25080110 0x1910 RWSLTM int 16 DEC 1000 | Flectronic gear
molecule 0 molecule 0
Electronic gear 25080210 0x1920 RWSLTM | uint 16 DEC | 1000 | Flectronic gear
denominator 0 denominator 0
0: Double pulse mode
1: Pulse direction mode
2: Incremental encoder
mode
10:422 Double pulse
mode
25080308 0x1930 RWSLB uint 8 DEC 1 11: 422 pulse direction
Pulse mode mode
control 12: 422 Incremental
encoder mode(After
the data change takes
effect, the storage
control parameters
must be restarted.)
Number of input . Number of input pulses
pulses before 25080420 0x1940 RWLTM int 32 DEC 0 befe lectroni .
electronic gear clore electronic gea

190




Kinco FDI1XS5S servo drive user manual Chapter 13 List of common object parameters

Number of input
pulses after 25080520 0x1950 RWL int 32 DEC 0
electronic gear

Number of input pulses
after electronic gear

Pulse filter

25080610 0x1960 RWSL uint 16 DEC 3 Pulse filter parameters
parameters
Pulse frequency 25080C10 0x19C0 RLTM int 16 DEC 0 Pulse frequency before
before gear gear (pulse/mS)
Pulse frequency 25080D10 0x19D0 RLT int 16 DEC 0 Pulse frequency after
after gear gear (pulse/mS)

13.11 Parameter for storage (0x2FF0)

Name CANopen | Modbus Commapd Data type Unit Ll Explanation
properties value

1: Store all configuration
parameters set

Storage 10: Initialize all configuration

control 2FF00108 2910 RWL uint 8 DEC 0 parameters

parameter Note: The control loop parameters
are stored, excluding motor
parameters.
Store
motor 2FF00308 2930 RWL uint 8 DEC 0 1: Store all motor parameters set
parameter
13.12 Error code (0x2601)
Name CANopen | Modbus Commalnd Data type Unit Lz Explanation
properties value

Real-time alarm error status
bit 0: Extended Error
bit 1: Encoder ABZ/not connected
bit 2: Encoder UVW/ Encoder
internal
bit 3: Encoder Counting/Encoder
CRC
bit 4: Driver temperature

Error bit 5: Over voltage

state 26010010 1F00 RLTM uint 16 HEX 0408 | bit 6: Under voltage

bit 7: Over current

bit 8: Chop Resistor

bit 9: Position Following
bit 10: Low logic voltage
bit 11: Motor or Driver It
bit 12: Over frequency

bit 13: Motor temperature
bit 14: Motor commutation
bit 15: EEPROM data

Error state 2

bit 0: Current Sensor

bit 1: Watch dog

bit 2: Wrong interrupt

bit 3: MCU ID

bit 4: Motor configuration
Bits 5 to 7: reserved
260200 2000 RLTM uint 16 HEX 0000 | bit 8: External enable

bit 9: Positive limit

bit 10: Negative limit

bit 11: SPI internal

bit 12: Abort connection
bit 13: Closed loop direction
bit 14: Master ABZ

bit 15: Master counting

Error
state 2
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13.13 Stop mode

Name CANopen

Modbus

Command
properties

Data type

Unit

Initial
value

Explanation

Quick stop

605A0010
mode

3400

RWSL

int 16

DEC

Encountered limit switch,
emergency stop switch, or
control word is 0x000B

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
5: stop with profile
deceleration, stay in quick
stop active

6: stop with quick stop
deceleration, stay in quick
stop active

18: using motor winding for
brake even encoder is wrong

Shutdown 605B0010

mode

3410

RWSL

int 16

DEC

Shutdown stop mode

(Drive enable cancel)

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

Disable stop

605C0010
mode

3420

RWSL

int 16

DEC

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

Pause mode 605D0010

3430

RWSL

int 16

DEC

Control word bit8 is set to 1
The motor is paused and
enabled

1: stop by current ramp

2: stop by quick stop
deceleration

Error stop 605E0010

mode

3440

RWSL

int 16

DEC

0: stop without control

1: stop by using ramp, then
switch off

2: stop by using quick stop
deceleration, then switch off
18: using motor winding for
brake even encoder is wrong

Trapezoidal

deceleration 60840020

4C00

RWSLTM

uint 32

rps/s

100.00

Working Mode Deceleration
in modes 1 and 3

Quick stop

deceleration 60850020

3300

RWSL

uint 32

rps/s

610.00

Deceleration for quick stop
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13.14 Alarm parameter

Name

CANopen

Modbus

Command
properties

Data type

Unit

Initial
value

Explanation

Temp Motor Ref

64101810

7180

RWSL

int 16

°C

100

The default alarm point for the
temperature is 100 ° C

Temp Motor

64101910

7190

RLT

int 16

°C

When the motor is not connected
to the temperature sensor or the
temperature sensor is abnormal,
the motor temperature will be
displayed at -40°C

Voltage Under

65100710

8670

RWHP

uint 16

18

Drive low voltage alarm point

Chop_Voltage

65100810

8680

RWHP

[o)}

Unsigned 1

63

Driver chopper voltage point

Voltage Over

65100910

8690

RWHP

Unsigned 16

70

Drive overvoltage alarm point

13.15 Other parameter

Name

CANopen

Modbus

Command
properties

Data type

Unit

Initial
value

Explanation

Use the internal
motor library

30410608

RWSL

uint 8

DEC

0: The driver automatically
reads the motor model from the
encoder, using the
corresponding motor parameters
in the driver's motor library

1: The user enters the motor
model manually and uses the
motor parameters corresponding
to the motor library in the drive
2: Read and use the saved motor
parameters in the encoder
(factory default)

Device restart

2FFF0010

2F00

RW

uint 16

HEX

Start bootloader
55AA: start bootloader
AAS5S: restart drive

Analog increment

64101F10

RWSL

int 16

DEC

>(0: when the encoder is
communication type,the
simulatied resolution of
incremental encoder supports
4000, 8000,10000 incremental
encoder data.

0: Disable the simulated
incremental encoder, and the
feedback resolution refer to
motor' default.

Note:

After setting the analog
increment, click ""Store motor
parameters" to save, and it
will take effect
afterrestarting.Because the
resolution has changed, you
must re-initialize the control
parameters and save them
again for the restart to take
effect
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When the drive alarms, the red ERR light of the drive will be steady on.

When an alarm occurs for the product, it is necessary to investigate the fault and identify the cause of the alarm. Do

not directly perform a forced reset on it. Directly forcing a reset on the product is not allowed. Any losses caused by

the customer's forced reset shall be excluded from our responsibility!

If you want to query more detailed error information and error history, please use the RS485 serial port

communication cable (or usb debugging cable) to connect the drive to the upper computer to view.

Table 14 - 1 Error status word 1 alarm code

Alarm code

Alarm information

Reason

Troubleshooting

FFEF

The motor is not
configured or the
motor is
incorrectly
configured

1. The driver is not equipped with
a motor.

2. The current motor model is
different from the motor model
saved by the driver

1. the driver factory parameters do not include motor
configuration, connect the motor encoder line can
automatically identify the motor parameters.

2. Connect the upper computer software to check whether
the current motor model matches the motor code on the
nameplate; When the current motor model is different
from the actual connected motor, please re-identify the
motor parameters.

000.1

Extended Error

Error status word 2 alarm

Look at the error status word 2 and check the meaning of
the error against the alarm code.

000.2

Encoder
communication
failure

Encoder cable error or not
connected; The presence of a
400.0 alarm indicates that the
communication encoder is not
responding

Step 1: Make sure that the encoder between the driver
and the motor is properly connected and the cable is
firmly connected.

Step 2: Check whether the current motor model matches
the motor code in the nameplate through the upper
computer software. If the current motor model is different
from the actual motor, please refer to 4.2Chapter to
self-identify the motor parameters.

000.4

Encoder internal
fault

Multi-turn absolute encoder
multi-turn data is invalid, need to
reset

Step 1: Use the host software to modify the
communication encoder data reset (0x269000) to 10.

Step 2: Reset the faulty or restart the drive. If the error
persists, check whether the battery cable is securely
connected, and try to replace the battery cable or compare
the motor.

000.8

Encoder CRC
error

Motor model setting error;
Encoder wiring error or external
interference caused;

1, Whether the motor configuration is correct

Step 1: Check whether the current motor code is
consistent with the motor code in the connected motor
nameplate through the upper computer software.

Step 2: Make sure that the encoder between the driver
and the motor is properly connected and the cable is
firmly connected.

2, check whether the driver grounding wire is well
connected (different from the motor PE wire)

3. Check whether the grounding cable of the entire device
is well connected.

4. Use an independent power supply to power the drive.
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001.0

Driver
overtemperature

The temperature of the drive
power module reaches the alarm
value

Step 1: Check whether the motor and drive power meet
the requirements.

Step 2: Restart the drive and check whether the cooling
fan can be started during the power-on process. Check
that the heat dissipation hole in the driver housing is
blocked.

Step 3: When the ambient temperature exceeds 40°, take
heat dissipation measures or derate the power cabinet.
Step 4: Increase the drive installation distance
appropriately

Step 5: The internal power circuit of the driver is
damaged. Replace the driver.

002.0

Overvoltage

The DC bus voltage exceeds the
overvoltage alarm point

Step 1: Check whether the power supply voltage is within
the driver input voltage range and whether the power
supply voltage is stable.

Step 2: The energy generated in high-speed braking
occasions will be fed back to the driver bus capacitor, and
it can be considered to connect a suitable brake resistance
to absorb and consume excess energy through the brake
resistance.

Step 3: If the brake resistance value is too large, the bus
energy leakage is not timely, and the brake resistance
value should be reduced.

Note: FD1X5S series brake resistors recommended range
please see section 3.2

004.0

Undervoltage

The DC bus voltage is lower than
the low voltage alarm point

Step 1: Check whether the power supply voltage is within
the driver input voltage range and whether the power
supply voltage is stable.

Step 2: Power on the power supply and then the logic
power supply, and ensure that the drive is connected to
the power supply before enabling the power supply.

008.0

Overcurrent

Instantaneous current exceeds the
overcurrent protection value.

Step 1: Check whether the motor configuration
parameters are consistent with the motor drawing.

Step 2: Check whether there is a short circuit between the
power line UVW, and try to replace the power
cable/motor/driver for comparison.

Step 3: Interference causes an overcurrent alarm. For
details

010.0

Chop Resistor

External brake resistance is
overloaded

Step 1: Check whether the external brake resistance value
and brake resistance power are set correctly on the upper
computer.

Step 2: The brake resistor power is insufficient, replace
the brake resistor with a higher power.

Internal brake resistance
overtemperature

The power of the brake resistance inside the driver is
insufficient. Please disconnect the short cable between
DC+/RB1 and RB-end, and connect the appropriate
external brake resistance between DC+/RB1 and RB-end.

Internal brake unit damaged, brake
circuit short circuit

After the driver is powered off, use a multimeter to
measure the DC- and RB-ends. If the driver works
properly, replace the driver.

020.0

Following Error

The actual following error exceeds
the set maximum following error
value. The possible reasons are:

1. The motor cable is improperly
connected

2. The control ring is too rigid

3. The maximum following error
is set too small

4.Target speed exceeds maximum
speed limit

5. The target torque limit is too
small

6. The lock is not opened

7. Mechanical plug/friction

Step 1: Make sure the power cable UVW is connected
correctly

Step 2: Readjust the gain and increase the rigidity.

Step 3: Readjust the maximum follow error (0x606500)
Step 4: Readjust the maximum speed limit (0x607f00)
Step 5: Readjust the target current limit (0x607300), the
default value of the target current limit is equal to the
maximum motor current (0x64100B)

Step 6: Measure whether the lock line connection is
normal, measure the lock voltage, replace the motor and
compare the test

Step 7: Remove mechanical jams and apply lubricant
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. The logic voltage is lower than the | Check whether the logic voltage is within the driver input
040.0 Low logic voltage .S .
lower alarm limit voltage range and the power supply voltage is stable
The motor or drive is overloaded
for a long time, the possible
reasons are: L
1. Motor power line and encoder Step 1: Check that the encoder/power line is properly
wiring error connected . .
. Step 2: Measure whether the brake line connection is
2. When the motor shaft is
. . . normal, measure the lock voltage, replace the motor and
Motor or drive IIT | rotating, the lock is not loosened
080.0 . . compare the test
error 3. The drive control ring . .
. Step 3: Adjust the parameters of the control ring
parameters are incorrectly set S .o .
. e Step 4: Eliminate mechanical jams and apply lubricant
4. The mechanical device is stuck ) .
. Step 5: Run with reduced load or replace with more
or the friction is too large owerful products
5. Driver/motor selection error can | ¥ p
not meet the application
requirements
External input pulse frequency is I Reduce the pulse frequency
100.0 Over frequency t00 high putp d y 2 When using more than 600KHz pulse, need to increase
& the pulse frequency control 0x250808 value.
200.0 Motor temperature The motor temperature exceeds User-defined alarm
the specified value.
Step 1: Make sure that the encoder between the driver
Encoder cable error or not '?_nd lthe motor dls properly connected and the cable is
connected; The presence of a irmly connected.
Encoder P Step 2: Check whether the current motor model matches
400.0 . . 000.2 alarm indicates that the .
information error L . the motor code in the nameplate through the upper
communication encoder is not R
responding computer software. If the current motor model is different
from the actual connected motor, please set the correct
motor parameters.
Data is damaged when the power Step 1: After initializing the control ring parameters, save
800.0 EEPROM error is turned on and data is read from the control parameters and restart the drive
the EEPROM. Step 2: Import the cdi file through the host software

Table 14 - 2 Error status word 2 Alarm code

causes error when

Alarm code | Alarm information Reason Troubleshooting
Step 1: The current sensor generates an alarm due to
000.1 Current sensor C_urrent sensor signal offset or | external interference.
) ripple too big Step 2: Current sensor circuit is damaged, replace the
driver and compare.
000.2 Watchdog Software watchdog exception After initializing the control ring.parameters, save the
control parameters and restart the drive.
. o . After initializing the control ring parameters, save the
000.4 Wrong interrupt Invalid interrupt exception control parameters and restart the drive.
1. The software program does | Step 1: Check the software version in the drive properties
000.8 MCU fault not match the hardware and update the correct software
2. An MCU error is detected Step 2: Replace the drive and compare.
1. Motor model cannot be | Step 1: Connect the host computer software to check
automatically identified whether the current motor model matches the motor code
EEPROM has no motor data or | on the nameplate; If the current motor model is different
001.0 M_otor _ the motor is not configured | from the actual connected motor, reset the correct motor
' misconfiguration correctly parameters.
2. The motor line is missing, | Step 2: Make sure the motor power line UVW is
and a phase of the power line | connected correctly and reliably
UVW is not connected Step 3: Replace the power cable or driver comparison test.
DIN function "pre enable" is
configured, but the input is
010.0 External enable inactive when the controller is | User-defined alarm
enabled or should become
enabled
Positive position limit (after
020.0 Positive limit homing), position limit only | User-defined alarm
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Limit_Function (0x201019) is
set to 0.
Negative position limit (after
homing), position limit only
040.0 Negative limit causes error when | User-defined alarm
Limit Function (0x201019) is
set to 0.
080.0 SPI fault Intern_al firmware error in SPI Please contact the supplier.
handling
This function is enabled only
when the Communication
100.0 CAN bus fault interruption mode (0x600700) User-defined alarm
issetto 1
Step 1: Check the count direction of the main encoder and
the count direction of the motor encoder, the count
direction is inconsistent, please change the count direction
In full closed loop mode, the | of the main encoder (0x250A03)
2000 Closed loop counting direction of the main | Step 2: The master encoder speed is not proportional to the
' direction encoder is opposite to that of | motor encoder speed. Check the mechanical installation,
the motor encoder exclude mechanical slippage or jammed, check the full
closed spindle check (0x250A05) and full closed slave
shaft check (0x250A06) and full closed loop ratio check
(0x250A09) Settings.
The main encoder Master encoder connection | Check that the main encoder signal line is connected
400.0
ABZ fault error correctly
800.0 Master counting | Master encoder index signal is (Sgig 51015(;) lr;e:r:glsf;li:r;lz)e tr;lzlirslaebrizocieerci.erlod
error abnormal .
Step 2: Check for interference

Table 14-3 Performance anomalies and solutions

Anomalies

Alarm reason

Solutions

Motor no load

1. Wiring error
2. Improper setting of control loop

Use standard power cables, encoder cables, and control cables to ensure
that the cables are properly connected and are not loose or damaged.

large

4. Cumulative error of reciprocating
motion

5. Mechanical system factors

operation arameters Initialize Control parameters - The storage control parameters restart
abnormal sound or I; Improper installation of motor oil before trying to run.
vibration - |mprop . Hand twist the motor bearing to check whether the motor is abnormal
seal or motor failure . .
and try to reinstall the motor oil seal.
Adjust drive control ring parameters
Use shielded twisted pair cables for pulse cables. If the cables are long,
1. Improper control loop parameters | . . . .
) increase the diameter of the control cables appropriately. The pulse line
2. The pulse data in front of the gear | . . Lo
. . . is as far away from the power cord as possible, and the driver is well
is inconsistent with the number of
ulses delivered by the controller grounded to the motor.
Incorrect I; The clectronic sear rafio is set too Resume factory gear ratio operation.
positioning : & The machine is returned to the original where the process permits, and

the origin is searched before the accumulated error exceeds the
allowable.

Check whether the coupling equipment is firmly installed, the pulley or
gear is well fastened, the load inertia is too large, and try to reduce the
load or replace a more powerful motor.
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15.1 RS485 communication

15.1.1 RS485 cable connection

FDI1XS5S series servo drive RS485 port supports the 232 protocol and Modbus protocol, which can be used to
modify the internal parameters of the servo and monitor the servo state. The default baud rate of FD1X5S is 38400

and Modbus is used by default. Figure 15-1 shows the connection diagram.

GND_RS485 —|

]
7

—s

4858 —| 5

12&155?8 4858 131
: 2

_ \ 2

GND_RS485

485A
4858

[Ty

Figure 15 - 1 RS485 interface and definition of FD1X5

9 Note

1. The device station ID and baud rate take effect only after the drive is restarted.

2. When the communication is unstable when connecting the host computer with the baud rate, reduce the
communication baud rate and reconnect the software for debugging.

3. The driver has added the function of switching the 232 protocol through modbus, the internal address is
6510 0C, and the corresponding modbus address is mapped to 0X86C0, when the 485 interface uses the
Modbus protocol, it can be immediately switched to the 232 protocol by sending the command (Take ID =
1 as an example): 01 06 86 CO 00 01 61 7E can be switched to the host computer immediately, or you can
send 01 06 86 C0O 00 03 EO BF (232 protocol, effective after saving and restarting) 01 06 29 10 00 01 41
93 (store control parameters), and then restart the machine to connect with the host computer.

4. If FD1XS5 fail to connect to the host computer using the RS485 communication protocol, it may be
caused by MODBUS being selected as the communication protocol. You can send MODBUS instructions
according to the third point above to replace the MODBUS protocol with 232 protocol and then reconnect

to the host computer.
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15.1.2 RS485 communication parameters list

Objext index Name Meaning Default

100B0008 Node_ID Drive ID 1

Set the baud rate of the RS485 port (Modbus address:
0X2600)

Set value  Baud rate

1080———9600

2FE20010 RS485 Baudrate 40— 19200 270
270——38400
90——115200

Note: Need to save and restart.
bit0:
0: MODBUS
1: Same protocol as RS232
bitl:
0: Immediate effect when changing bit0
1: Storage restart takes effect when changing bit0

65100E10 RS485 Mode Data bit =8, stop bit =1, no parity check Fixed value

65100C08 RS485  protocol

RS232 level communication control (Modbus address:
0X86B0)

0:1 to 1 communication

1: Cascade communication

65100B08 RS232 Loop Enable

15.1.3 MODBUS RTU protocol

FD1X5S support the MODBUS RTU communication protocol, and their internal objects are discontinuous
16-bit data registers (mapped to 4X when read and written by the upper computer). The format of the message is as

follows:

Target station Function code Data CRC check code
1 Byte 1 Byte N Byte 2 Byte

Modbus common function codes introduction
Function code 0x03: Read data register

Request format:

. . Modbus address Read byte
Target station Function code Tet sl e ol Tet ol i o i CRC
1 Byte 03 1 Byte 1 Byte 1 Byte 1 Byte 2 Byte
Correct response:
. . Register data
Target station Function code Return byte High Byte o |l o CRC
1 Byte 03 1 Byte 1 Byte 1Byte | ... 2 Byte

9 Note

If a response error such as the address does not exist, the returned function code is 0x81

Example: Send packet 01 03 32 00 00 02 CA B3
Message meaning:
01——ID number
03 Function code, Read data register
32 00——The modbus address of the servo writable object "Statusword" 60410010;
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00 02——The number of word data to be read ;
CA B3——Check code

Function code 0x06: Write single data register

Request format:

. . Modbus address Revise content
Target station Function code . - CRC
High Byte Low byte High Byte Low byte
1 Byte 06 1 Byte 1 Byte 1 Byte 1 Byte 2 Byte

Response format: If the setting is successful, the original text will be returned.

9 Note

If the written data is out of range, the address does not exist, and the response to read-only data operations is
wrong, the returned function code is 0x86.
Function code 0x10: Write multi-holding register

Request format:

. Data length (word) Number of Low level data High level data
Target | Function Modbus b £ dat CRC
es of data : :
station code address High Byte | Low byte yt N High Low High Low
written (byte Byte byte Byte byte
1 Byte 10 2Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte | 2Byte

Correct response:

. . Data length (word)
Target station Function code Modbus address ; CRC
High Byte Low byte
1 Byte 10 2Byte 1Byte 1Byte 2Byte
e 2 Note
If the written data is out of range, the address does not exist, or the response to read-only data
operations is incorrect, the returned function code is 0x90.
Example:
Send packet 01 10 6F 00 00 02 04 F5 C3 00 28 D9 B3
Message meaning:
01——ID number
10——Function code, write multiple WORD
6F 00——The modbus address of the servo writable object "target speed" 60FF0020, the data length is 2 WORD;
00 02 write 2 WORD
04——Data length is 4 Byte (2 WORD);
F5 C3 00 28———Write data in hexadecimal 0028F5C3, decimal 2684355, converted to 150 RPM;
D9 B3——Check code
The following is an example of sending packets in different modes. The station number is 1.
Table 15 - 1 Message format
Object index | Modbus address Name Note Message (ID=1)
60600008 3500 Operate_Mode Operate mode is 3 01 06 3500 00 03 C6 07
60FF0020 6F00 Target_Speed Speed 150RPM 01 10 6F 00 00 02 04 F5 C3 00 28 D9 B3
60400010 3100 Control word Enable to write F 01 06310000 OF C7 32
60410010 3200 Statuword Read drive status 010332000002 CAB3
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Homing control mode (control word first F then 1F)

Object index | Modbus address Name Value Message (ID=1)
60400010 3100 Control word F 010631 00 00 OF C7 32
60600008 3500 Operate_Mode 6 01 06 35 00 00 06 06 04
60980008 4D00 Homing Method 33 01 064D 0000 21 SE BE
60990120 5010 Homing_Speed Switch 200RPM 011050100002 049D 03 003651 1A
60990220 5020 Homing_Speed Zero 150RPM 011050200002 04 F5C3 0028 CE 5A
60400010 3100 Control word 1F 0106310000 1F C6 FE

01 03 32 00 00 02 CA B3 Read the status word. C037 indicates that the origin is found (bit15 set to 1)

Position control mode (control word absolute positioning first 2F then 3F relative positioning first 4F then SF, 103F update

immediately)
Object index | Modbus address Name Value Message (ID=1)
60400010 3100 Control word F 01 063100 00 OF C7 32
60600008 3500 Operate Mode 1 01 063500000147 Co6
607A0020 4000 Target Position 50000inc 01 1040 00 00 02 04 C3 50 00 00 FE 39
60810020 4A00 Profile_Speed 30RPM 01 104A 00 0002 04 31270008 03 FD
60830020 4B00 Profile_Acc 100rps/s Use default value
60840020 4C00 Profile Dec 100rps/s Use default value
Control word 2F 01 06310000 2F C6 EA
Variable name 31:)2‘;‘5)531;“; 0106 31 00 00 3F C7 26
60400010 3100 £ £
Control word 4F 01 063100 004F Co6 C2
Operate Mode SF(Relative 0106 31 00 00 5F C7 OE
positioning)

01 03 32 00 00 02 CA B3 Reads the status word. D437 indicates the location recah(bit10 set to 1)

Speed control mode

-

Table 15 - 2 Unit conversion relation

Object index | Modbus address Name Value Message (ID=1)
60600008 3500 Operate_Mode 3 01 06 3500 00 03 C6 07
60FF0020 6F00 Target _Speed 30RPM 01 10 6F 00 00 02 04 31 27 00 08 A5 6C
60400010 3100 Control word F 01 063100 00 OF C7 32
60830020 4B00 Profile_Acc 100rps/s Use default value
60840020 4C00 Profile Dec 100rps/s Use default value
Note

In communication mode, data is transmitted in hexadecimal format.

Name Engineering unit | Internal unit Conversion relation
Speed rpm DEC DEC=[(RPM*512*Encoder resolution )/1875]
Acceleration 1/s2 DEC DEC=[(R/S2*65536*Encoder resolution)/4000000]
Current A DEC 1Arms=[2048/(Ipeak/1.414)]DEC

Note: The encoder resolution is 65536, and the driver Ipeak is shown in section 1.2
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15.1.4 RS232 communication protocol

RS232 transport protocol

FD1XS5S series driver RS-232C communication strictly follow the master/slave station protocol, the host computer
can send any data to the driver. The drive is set to an address that calculates this data and replies with a return value.

The transport protocol used by RS232 uses a fixed ten-byte packet format:

Byte 0 Bytel | Byte2 | Byte3 | Byted | ByteS | Bye6 | Byte7 | Bytes8 Byte 9
Driver ID Data CHKS
Host send:
Byte 0 Byel | Byte2 | Byie3 | Bye4 | ByeS | Byie6 | Byte7 | Byes Byte 9
Driver ID Host send data CHKS

Servo send/host receive:

Byte 0 Bytel | Byte2 | Byte3 | Bywed | ByteS | Byte6 | Byte7 | Bytes8 Byte 9
Driver ID Host received data CHKS
Key points:

The calculation process of the check code CHKS takes 01 40 FO 2F 09 00 00 00 00 97 (this command is to read the
target speed of the slave station 2FF00910) as an example,the last 0x97 is the check code, which is calculated by
LRC check (vertical redundancy check).

Here recommend a check code online computing website: http:/www.ip33.com/Irc.html

LRC Check (Longitudinal Redundancy Check) Online Calculation

®Hex OAscii

Data to be verified

01 40 FO 2F 09 00 00 00 00 |

The input data is hexadecimal, for example: 31 32 33 34

‘ Generated check code 9 Bytes
97 / Go

Check calculation result (Hex) :

Check calculation resull(Dec) 2 151
Check calculation result (Qct) : 227
Check calculation result (Bin) : 1001 0111

9 Note

® There is a separate CHKS for every ten bytes

®  Ifthe host sends the server drive an address that does not exist on the network, the server drive will
not respond.

® When the host sends a correct data, the slave station will look for the corresponding address of the
slave station data and check the parity value, if the parity value does not match, the slave station
will not respond.
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RS232 data protocol

The data protocol is different from the transmission protocol, and its content refers to the 8 data bytes of the
above 10 bytes above. FD1X5S series servo drive internal data definition is compliant with Canopen international
standards. Numerical and functions are expressed through indexes and sub -indexes.

A: Downloading (From master to slave)
Download means that the master sends a command to write a value to the slave object. If downloaded to a
non-existent object, the master will generate an error.

Master station sends data format

Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Bye6 | Byte?

Function code Index Subindex Data

Function code : Specifies the direction and size of the data transfer

23(0x16): Send 4 bytes of data (bytes 4... 7 Contains 32 bits)

2B(0x16): Send 2 bytes of data (bytes 4... 5 Contains 16 bits)

2F(0x16): Send 1 byte of data (bytes 4 contains 8 bits)

Index: The address of the sending object, 16 bits

Subindex: Subaddress of the sending object, 8 bits

Data : The data to be sent (the order of the four bytes in the data is high byte after, low byte before)

For example:

Write 600rpm to the "target speed" of the slave station, the internal unit of 2FF0.09 is rpm, 600 is decimal, and the hexadecimal
representation is 258. Since the length of the object to be written is 4 bytes, but the result is only two bytes, it should be filled with 0 at
the high level, so the final result =00 00 02 58, the byte order sent is 58 02 00 00

Slave response data format
Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Bye6 | Byte?

Function code Index Subindex Reserve

Function code : Specifies the direction and size of the data transfer

60(0x16): Data sent successfully

80(0x16): Error, by byte 4... 7 generation

Index: The address of the sending object, 16 bits,Same as the main station

Subindex: Subaddress of the sending object, 8 bits,Same as the main station

Reserve: Reserved

B: Upload (From slave to master)

Upload means that the master sends a command to read the address of the slave object. Uploading an address that
does not exist will result in an error for the master.

Master station sends data format

Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Byte6 | Byte?

Function code Index Subindex Reserve

Function code: Define the direction of the data transfer

40(0x16) : Read data
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Index: The address of the sending object, 16 bits
Subindex: Subaddress of the sending object, 8 bits
Reserve: Byte 4... 7 no use

Slave receive data

Byte 0 Bytel | Byte2 Byte 3 Byte4 | Byte5 | Byte6

Byte 7

Function code Index Subindex Data

Function code: Display slave response

43(0x16): Bytes 4... 7 contains 32 bits

4B(0x16): Bytes 4... 5 contains16 bits

4F(0x16): Bytes 4contains 8 bits

80(0x16): Error, by byte 4... 7 generation

Index: The address of the sending object, 16 bits,Same as the main station

Subindex: Subaddress of the sending object, 8 bits,Same as the main station

Data: Data returned from the slave station

If there is no error in the data, byte 4... 7 saves the value of the slave object, low byte in front, high byte in back.
If there is an error in the data, the four bytes of data are not equal to the value of the slave object.

For example:

The master sends an "upload" command to the slave:

01 40 FO 2F 09 00 00 00 00 97 (This command is to read the target speed of the slave station 2FF00910)
Slave station response:

01 4B FO 2F 09 58 02 00 00 32

Description:

01: The slave station number is 1

4B: 2 bytes are received, saved by byte4 and byte5 in the 10 bytes of the response

FO 2F: The object index address is 2FF0

09: The address of the object subindex is 09

5802 00 00: The value is 00 00 02 58(hex)= 600 rpm

Table 15-3 Setting homing mode, position mode, and speed mode through RS232 communication

Homing mode
Object index Name Value Message(ID=1) Note
0400010 | Comwolword | F | peiie 076006000 0F 00 0000
60600008 | Operaing Mode | 6 | poicive! 01 6060 6000060000005 | Home tuming signal speed. and
oosso00s | moming Method | 33| pene o O 000 P 0000 05| expresed - decimal DEC by
commizo | PTE S gy | e 002390 012 9030000C | S oo
e R
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60400010

Controlword

IF

Send—01 2B 40 60 00 1F 00 00 00 15
Receive«01 60 40 60 00 1F 00 00 00 EO

Send 01 40 41 60 00 00 00 00 00 1E read status word, Drive response 01 4B 41 60 00 31 CO
FF FF 24, bit15=1 indicates homing found

Position mode

Receive«—01 60 40 60 00 5F 00 00 00 A0

Send 01 40 41 60 00 00 00 00 00 1E read the status word,Drive response 01 4B 41 60 00 37
C4 FF FF 1A,bitl0 representsTarget reached

Object index Name Value Message(ID=1) Note
oF Send—01 2B 40 60 00 2F 00 00 00 05
Receive«—01 60 40 60 00 2F 00 00 00 DO
60400010 Control word
AF Send—01 2B 40 60 00 4F 00 00 00 E5
Receive«—01 60 40 60 00 4F 00 00 00 BO , ,
Send 01 3F 60 60 00 0100 00 00 OF The trapezoidal speed is expressed
: €né— in decimal DEC by default
60600008 | Operation_Mode ! Receive—01 60 60 60 00 01 000000 DE | DEC—[(RPM*512+[641003])/1875]
i, . Send—01 23 7A 60 00 50 C3 00 00 EF
607A0020 Target Position | 50000inc Receivee01 60 7A 60 00 50 C3 00 00 B2
Send—01 23 81 60 00 03 9D 36 00 25
60810020 | Prefile Speed | 200RPM | o oiiee 0160 8160 00 03 9D 36 00 ES
Send—01 23 83 60 00 6E A3 01 00 E7
60830020 Prefile_Acc 100ps/s | Receivee01 60 83 60 00 6E A3 01 00 AA | Trapezoidal  acceleration  and
Send—01 23 84 60 00 6E A3 01 00 E6 trapezoidal ~ deceleration ~ are
60840020 Prefile Dec | 100ms/s | pocoivec 01 60 84 60 00 6E A3 01 00 A9 expressed in decimal DEC by
etault.
Send—01 2B 40 60 00 3F 00 00 00 F5
DEC=[(RPS/S*65536*[641003])/
3F Receive«—01 60 40 60 00 3F 00 00 00 CO 40000([)(0 [ D
60400010 Controlword ] .
SF Send—01 2B 40 60 00 5F 00 00 00 D5 2F—3F: absolute location

4F—5F: relative location

Receive«—01 60 84 60 00 6E A3 01 00 A9

Note: The message is expressed in hexadecimal, and the motor resolution used in this
case is 65536

Speed mode
Object index Name Value Message(ID=1) Note
. Send—01 2F 60 60 00 03 00 00 00 0D
60600008 | Operation_Mode 3 Receive«01 60 60 60 00 03 00 00 00 DC _ _
Send—0L 23 FF 60 00 'EBLEAFF 6B The target speed is expressed in
60FF0020 Target Speed | -100RPM | >~ decimal DEC by default
Send—01 2B 40 60 00 2F 00 00 00 05 : ;
Trapezoidal acceleration and
60400010 Control word 2" | Receivec01 604060 00 2F 000000 D0 | o2t 10 o oo are
Send—01 23 83 60 00 6E A3 01 00 E7 exprossed in decimal DEC b
00830020 | Prefile_Acc | 100ms/s | pecoivec01 60 83 60 00 6E A3 01 00AA | qepntr Y
60840020 Prefile_Dec 100rps/s Send—01 23 84 60 00 6E A3 01 00 E6 DEC=[(RPS/S*65536*[641003])/

4000000]

15.1.5 Troubleshooting measures for communication faults

When the driver cannot communicate with the host computer, please check the driver communication

parameters and wiring; When the drive is prone to disconnection, read-only no write or only write no read and other

problems, you can check through the following aspects:
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Serial

Check item Description
number

When the 485 communication rate is high and the communication distance is long, the signal
will be reflected at the end of the transmission line, so it is necessary to parallel a 120Q

1 Terminal resistance | terminal resistor at the beginning and end of the communication network. Since the FD servo
drive has its own terminal resistance, it is only necessary to dial the dip switch of the first and
last drive to the ON position.

The recommended wire diameter of 485 signal cable is 24AWG, and the shielded twisted pair
cable should be used, and the shielding layer of the cable should be grounded together and the
2 Cable specification | grounding resistance should not be greater than 1Q. The use of twisted pair cables can
effectively eliminate adversarial interference, and the cable with a good shielding layer can
effectively reduce the impact of external interference sources.

The distance between communication cables and strong-current cables should be at least 20cm.
If the cables can be folded into metal pipes, the anti-interference capability is better. During the

3 Reasonable wiring wiring process, the signal line and the power line intersect vertically, and parallel laying should
be avoided as far as possible.
. The motor power line must be a cable with a shielded network, the motor PE must be connected
4 Good grounding . . .
to the driver ground terminal, and the driver shell must be well grounded.
Power interference. The instability of the power supply of the grid will also directly affect the
5 Power interference | normal use of the servo, and the external circuit of the driver can be connected by referring to

Chapter 7.

15.2 CANopen communication

CANopen is the most famous and successful of the open fieldbus standards, which has been widely recognized
and widely used in Europe and the United States. In 1992, the Association of Automation CAN Users and
Manufacturers (CiA) was established in Germany and began to develop CANopen, an application layer protocol for
automation CAN. Since then, the members of the Association have developed a series of CANopen products, which
are widely used in machinery manufacturing, pharmaceuticals, food processing and other fields.

FDI1XS5S servo is standard CAN slave devices that strictly follow the CANOpen 2.0A/B protocol and can
communicate with any host computer that supports the protocol. The FD1X5S use a strictly defined list of objects,
which we call the Object Dictionary. This object dictionary is designed based on the CANopen international standard,
and all objects have clear functional definitions. The Objects mentioned here are similar to the memory address we
often say, some objects such as speed and position can be modified by the external controller, and some objects can
only be modified by the drive itself, such as status and error messages. These objects are hexadecimal numbers. For

example, the CANopen address in working mode is 0x60400010, as shown in the following table.

Table 15-4 The example object dictionaries lists

Complete CANopen address composition
Property Meaning
Index Subindex Bits(Data length)
0x6040 00 0x10 RW Device status control word
0x6060 00 0x08 RW Operate mode
0x607A 00 0x20 W Target position
0x6041 00 0x10 RO/M Device status word
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The properties of an object are as follows:
1. RW(Read and write) : Objects can be read or written;
2. RO(read-only) : The object can only be read,;
3. WO (Write only) : Write only;
4. M (Mappable) : Objects can be mapped, similar to indirect addressing;

5. S (Storable) : Objects can be stored in the Flash-ROM area and are not lost when powered off.

15.2.1 Hardware description

FD1XS5S series servo drive CANopen port hardware definition is as follows:

Table 15-5 Pin name and function description table

Pin Signal identification Signal name
1 CAN H CAN_H bus (high dominant )
RJ-45 2 CAN L CAN_Lbus (low dominant)
3 CAN_GND CAN isolated ground

CAN communication protocol mainly describes the mode of information transmission between devices. The
definition of CAN layer is consistent with the open system interconnection model (OSI). Each layer communicates
with the same layer on another device. The actual communication occurs in the two adjacent layers of each device,
and the devices are only interconnected through the physical medium of the physical layer of the model. The
specification of CAN defines the bottom two layers of the model, the data link layer and the physical layer. CAN bus
physical layer is not strictly stipulated, can use a variety of physical media such as twisted pair optical fiber, etc., the
most commonly used is twisted pair signal, the use of differential voltage transmission (commonly used bus
transceiver), two signal lines are called CAN_H and CAN_L, static time is about 2.5V, at this time the state is
expressed as logic 1, can also be called hidden bit, CAN_H is higher than CAN_L to represent logical 0, which is
called display, and the usual voltage value at this time is CAN_H=3.5V and CAN_L~=1.5V, and display is preferred

in competition.

Voltage

35V

u_diff=ov .
25Vf——A{ ;

i u_diff=2v U_diff= 0v

UCANL !
Recessive,  Dominant 1 Recessive Time
Bit (1) Bit@) ' Bit(1)

Figure 15-2 CAN Signal Identification

Note:

1.All CAN L and CAN_H pins of the slave station can be directly connected and connected by series connection.

2.Connect the master terminal and the last slave terminal to a terminal resistor of 120 Q.

3.Use shielded twisted pair cables for communication cables and ground them properly. (The 3-pin ground cable can
be disconnected for short-distance communication, but it is recommended to ground the 3-pin for long-distance,

high-baud communication.)
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4.The following table lists the theoretical maximum communication distances of different baud rates.

Table 15-6 The longest distance table that can theoretically communicate with each baud rate

Communication speed (bit/s) Communication distance (M)

M 25
800K 50
500K 100
250K 250

125K 500

50K 600

25K 800

10K 1000

15.2.2 Software description

15.2.2.1 EDS description

EDS (electronic data form) file is the identification file or similar code of the slave station connected to the PLC,
through which to identify the type of slave station (which is similar in 401, 402, 403, or which device belongs to
402). This file contains all the information of the slave station, such as manufacturer, serial number, software version,
supported baud rate type, OD that can be mapped and the attributes of each OD and so on, similar to the GSD file of
Profibus. Therefore, before hardware configuration, we first need to import the EDS file from the station to the upper

configuration software.

15.2.2.2 SDO description

SDO is mainly used to transmit low-priority objects between devices. Typically, it is used to configure and
manage slave devices, such as modifying PID parameters and PDO configuration parameters of current ring, speed
ring, position ring, etc. This kind of data transmission is the same as MODBUS, that is, after the master station sends
out, the slave station needs to return data response. This communication mode is only suitable for parameter setting,
and is not suitable for data transmission with high real-time requirements.

The communication mode of SDO is divided into upload and download, and the host computer can read and
write the OD inside the servo according to the special SDO read and write instructions. In the CANopen protocol,
the content of the Object dictionary can be modified through the Service Data Object (SDO). The following
describes the structure of the SDO command and the guidelines to follow.

The basic structure of SDO is as follows: Client—Server/Server—Client
Byte0 Bytel-2 Byte3 Byte4-7
SDO Command specifier Object Index Object subindex Maximum 4 bytes of data

SDO command word contains the following information:
®  Download/upload
®  Request/response
®  Segmented/expedited transfer
®  CAN the frame data byte length, which is used to alternately clear and set the toggle bit for each subsequent segment

There are five request/reply protocols implemented in SDO:

®  Initiate domain Download
®  Download Domain Segment

®  Initiate Domain Upload;
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®  Upload Domain Segment
®  Abort Domain Transfer

Among them, Download refers to write operation of the object dictionary, Upload refers to read operation of the
object dictionary; Use the Initiate Domain Upload protocol when reading parameters; When setting parameters, use
the Initiate Domain Download protocol; The syntax of the protocol's SDO command word (the first byte of an SDO
CAN message) is described in Table 8-4 and Table 8-5, where "-" indicates that it is irrelevant and should be 0.

Table 15-7 Start domain download

Bit 7 6 5 4 T 1 0
Client— 0 0 1 - n e S
«—Server 0 0 1 - - | - - -

Table 15-8 Start domain upload

Bit 7 6 5 4 3 2 1 0
Client— 0 0 1 - - - - -
«—Server 0 0 1 - n e s

Description:
n Indicates the number of bytes of meaningless data in the packet data [from (8-n) bytes to the seventh byte

of meaningless data] (n is valid when e=1 and s=1, otherwise n is 0);

e Normal transmission when e=0, accelerated transmission when e=1;

s——Indicates whether the data length is specified. 0 indicates that the data length is not specified, and 1
indicates that the data length is specified.

e=0, s=0 Retained by the CiA;

e=0, s=1——The data byte is the byte counter, byte4 is the low data part (LSB), byte7 is the high data part
(MSB);

e=1 ata bytes are the data to be downloaded.

SDO message format description

The transmission of SDO is an object data transmission of no more than 4 bytes, and the message consists of a
COB-ID and a data segment. The following table shows that the COB-ids of the sending SDO(RSD) and the
receiving SDO do not agree.

Data segments are arranged in the "low position in front, high position in back" mode. All SDO message data

segments must be eight bytes. The format of the SDO transmission message is shown in the following table.

Table 15-9 SDO transmit message format table

COB-ID DLC ot
) 0 1 2 3 ERERE
Master ==»| 0x600+Node ID 8 Send command word Object Index | Object subindex 00
Recel Maximum 4 f
€& Slave 0x580+Node ID 8 ecelv‘i]z;);nmand Object Index | Object subindex aleug;ta bytes o

The command code specifies the transmission type and data length of the SDO, the index and subindex are the
objects to be transmitted, and the data is the numerical value of the object.
SDO read message
Depending on the length of the received data, the received SDO command word changes, and the message format is

as follows:
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Table 15-10 SDO reads message description

COB-ID DLC Data
i 0 1 2 3 4 5 6 7
Master ===p 0x600+Node_ID 8 40 Object index Object subindex - - - -
€—Slave | Normal 0x580+Node ID 8 4F Object index Object subindex | Data - - -
Normal 0x580+Node ID 8 4B Object index Object subindex Data - -
Normal 0x580+Node 1D 8 43 Object index Object subindex Data
Error 0x580+Node 1D 8 80 Object index Object subindex Error code

The command word sent by the SDO message is 0x40 when the parameter is read. The command word received will

be different depending on the length of the message data returned by the driver.

9 Note

nn

indicates that data exists but is not considered. You are advised to write 0 when writing data.

SDO write message

Using SDO to modify parameters for objects no larger than 4 bytes, the transmission message varies according
to the read and write mode and the inconsistency of the content data length. SDO write messages as shown in the
following table:

Table 15-11 SDO write message description

COB-ID DLC Data
i 0 1 2 3 4 5 6 7
0x600+Node 1D 8 2F Object index Object subindex Data - - -
Master == 0x600+Node 1D 8 2B Object index Object subindex Data - -
0x600+Node ID 8 23 Object index Object subindex Data
€—Slave | Normal 0x580+Node ID 8 60 Object index Object subindex - | - | - | -
Error 0x580+Node ID 8 80 Object index Object subindex Error code

When writing parameters, the command word is related to the data length of the object when the SDO message
is sent. If the data to be sent is 1 byte, the command word is 0x2F. If the data to be sent is 2 bytes, the command
word is 0x2B. If the data to be sent is 4 bytes, the command word is 0x23. The SDO message is successfully sent,
and the received command word is 0x60. The SDO message failed to be sent with the received command word 0x80.
Example:

The slave station number is 1, the SDO is used to write the object to the target position 607A.00, and the write
value is 100000, that is, 0x186A0. The master station sends a message as shown in the following table. (All in

hexadecimal)

Master send SDO message

Data
COB-ID PLC 0 1 2 3 4 5 6 | 7
0x601 8 23 TA 60 00 A0 86 01 | 00
Write normal drive receives SDO message
Data
COBID PLC 0 1 2 3 4 5 6 | 7
0x581 8 60 7A 60 00 A0 86 01 | 00

If the write is abnormal, the error command word 0x80 is returned
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Data
oI — 0 1 2 3 4 5 6 | 7
0x581 8 80 7A 60 00 01 00 01 | 06

Table 15-12 SDO message error code

Error code Code function description
0x05040001 Invalid command, unknown or illegal Client/Server command word
0x06010001 Attempts to read only write object parameters
0x06010002 An attempt was made to write read-only object parameters
0x06020000 Invalid index. The object does not exist in the object dictionary
0x06040041 Cannot be mapped, object parameters do not support mapping to PDO
0x06060000 The drive is in an error state, causing the object parameter access failure
0x06070010 The data type and length of the service parameter do not match
0x06070012 The data type does not match, and the length of the service parameter is too large
0x06070013 The data type does not match, and the length of the service parameter is too short
0x06090011 Invalid subindex
0x06090030 Invalid data, out of range of object parameters
0x06090031 The value of the written data is too large
0x06090032 Write data value is too small
0x08000022 Data cannot be transferred or saved to the application due to the current device state

Table 15-13 Set the origin mode via SDO messages

Parameter address Name Value message(ID=1)
S
wwooms | omim e |6 | W00 musonin
onoms | o veind | m | W as0m i
60990120 Homing_Speed_Switch 200RPM g‘;‘;‘gg’iﬂggf 2(9) gg 2(1) 8‘;’ (9)?933 gg 00
o0 | i stz || st IR B AR B0
P e rnn,
Send 601 40 41 60 00 00 00 00 00 Read the status word and the drive replies 581 4B 41 60 00 31 CO FF FF, bit15=1 for origin found

Table 15-14 Setting the position mode via SDO message

Parameter address Name Value message(ID=1)
oF Send.—>601 2B 40 60 00 2F 00 00 00

N B e R T A

Receive«—581 60 40 60 00 4F 00 00 00

60600008 Operstion Mode || Receiver 581 60 60/60 0001 00 0000

607A0020 Target_Position 50000inc ;gg;ﬁg;f Z(?7612 28 (5)8 5Co3 gg 88 00

60810020 Proft Speed 200RPM | g e 5516011 60 0003 9D 36 00
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Send—601 23 83 60 00 6E A3 01 00
60830020 Profile Acc 100rps/s | peceivees81 60 83 60 00 6E A3 01 00
Send—601 23 84 60 00 6E A3 01 00
60840020 Profile_Dec 100rps/s | peceivees81 60 84 60 00 6E A3 01 00
N Send—601 2B 40 60 00 3F 00 00 00
Receive581 60 40 60 00 3F 00 00 00
60400010 Control word
o Send—601 2B 40 60 00 5F 00 00 00
Receivee581 60 40 60 00 5F 00 00 00

Send 601 40 41 60 00 00 00 00 00 Read the status word and the drive replies 581 4B 41 60 00 37 C4 FF FF,bit10 representing the
target location reach

Table 15-15 Speed mode is set through SDO message

Parameter address Name Value message(ID=1)
Send—601 2F 60 60 00 03 00 00 00

Receive«581 60 60 60 00 03 00 00 00
Send—601 23 FF 60 00 7E B1 E4 FF

60600008 Operation_Mode 3

60FF0020 Target_Speed -100RPM Receive«581 60 FF 60 00 7E B1 E4 FF
Send—601 2B 40 60 00 2F 00 00 00
60400010 Control word 2F Receive<581 60 40 60 00 2F 00 00 00
Send—601 23 83 60 00 6E A3 01 00
60830020 Profile_Acc 100rps/s Receives81 60 83 60 00 6E A3 01 00
0840020 Profile Dec 100mps's Send—601 23 84 60 00 6E A3 01 00

Receive«581 60 84 60 00 6E A3 01 00

Note: The message is expressed in hexadecimal, and the motor resolution used in this case is 65536

15.2.3 PDO description

PDO can transmit 8 bytes of data at a time, with no other protocol presetting (meaning that the data content is
predefined), and is mainly used to transmit data requiring high frequency exchange.

The transmission mode of PDO breaks the existing data question-and-answer transmission concept and adopts

a new data exchange mode. The two sides of the device define the data receiving and sending area in each device

before transmission, and directly send the relevant data to the data receiving area of the other side during data

exchange, which reduces the question-and-answer inquiry time and greatly improves the efficiency of bus

communication. As a result, high bus utilization is achieved.

15.2.3.1 PDO COB-ID description

COB-ID is a unique method of CANopen Communication protocol. Its full name is Communication Object
Identifier-Communication object-ID. These COB-ids define the corresponding transport levels for PDO. The
controller and the servo can define the same transmission level and the transmission content in their respective
software configurations, so that after the controller and the servo use the same transmission level and transmission
content, the data transmission is transparent, that is, both sides know the data content to be transmitted. It is not
necessary to reply whether the data is transmitted successfully when the data is transmitted.

The default ID allocation table is based on the 11-bit CAN-ID defined by CANopen 2.0A (CANopen 2.0B
protocol COB-ID is 29 bits), which contains a 4-bit function code part and a 7-bit Node-ID part, as shown in the

following figure .

101] 9 8 7 6 5 4 3 2 1 0

- o
- L

Function Code Node—1ID

A

Figure 15 - 3 Default ID description diagram
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9 Note

Node-ID —— The station number of the servo. The Node-ID ranges from 1 to 127.

Function Code Function codes for data transmission, which define the transmission levels of various
PDO, SDO, and management packets. The smaller the function codes, the higher the priority.

Table 15 - 16 CANopen predefined master/slave connection set CAN identifier assignment table

Object COB-ID
NMT Module Control 000H
SYNC 080H
TIME SSTAMP 100H
Object COB-ID
Emergency 081H-0FFH
PDO1 (Send) 181H-1FFH
PDO1 (Receive) 201H-27FH
PDO2 (Send) 281H-2FFH
PDO2 (Receive) 301H-37FH
PDO3 (Send) 381H-3FFH
PDO3 (Receive) 401H-47FH
PDO4 (Send) 481H-4FFH
PDO4 (Receive) 501H-57FH
SDO (Send/server) 581H-5FFH
SDO (Receive/customer) 601H-67FH
NMT Error Control 701H-77FH

) Note
1. The smaller the COB-ID, the higher the priority.
2.The function code before the COB-ID of each level is in a fixed format.
3.The COB-ID 00H, 80H, 100H, 701H-77FH, and 081H-OFFH are all system management formats.

15.2.3.2 COB-ID
® Send PDO relative to the servo refers to the data sent by the servo, which is received by the PLC. The function

code (COB-ID) for sending the PDO is:
1.0x180+Servo station NO.
2.0x280+ Servo station NO.
3.0x380+ Servo station NO.
4.0x480+ Servo station NO.
® Receiving PDO relative to the servo refers to the data received by the servo, which is sent by the PLC, and the

function code (COB-ID) for sending PDO is:
1.0x200+ Servo station NO.
2.0x300+ Servo station NO.
3.0x400+ Servo station NO.
4.0x500+ Servo station NO.

9 Note

Since the FD1X5S series servo drives are designed according to the standard CANopen 2.0A protocol, but
also support CANopen 2.0B protocol, which means that if the above eight Pdos are not enough, you can
also define a new PDO. For example, 0x43FH is used as the communication PDO of station 1, as long as
the controller and the servo are defined in accordance with this.
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15.2.3.3 PDO transmission type
® SYNC - Transmission triggered by a synchronization message (transmission type: 0-240)

In this transmission mode, the controller must have the ability to send synchronous messages (periodic
messages with a frequency of up to 1IKHZ), which the servo sends after receiving the synchronous message.

Aperiodic - pre-triggered transfer by a remote frame, or by an object-specific event specified in the device
subprotocol. In this mode, the data in the PDO is sent once every time the servo drive receives a synchronization
message.

Periodic - Delivery is triggered after every 1 to 240 SYNC messages. In this mode, the data in the PDO is sent
once every time the servo drive receives n synchronization packets.

When CANopen communication is configured in synchronous transmission mode, the driver uploads the

mapped data in TPDO only after receiving the synchronization message.

Table 15 - 17 TPDO configuration in synchronous mode

Name Meaning
2, the number of objects configured in this PDO, TPDOI1 is configured with two objects: actual
location and status word
Mapping 1-8 Configure the servo-CANOPEN control object
TPDOI station number 180+ Drive ID (TPDO2 station number should be set to: 280+ drive ID)
Synchronous transmission mode: The driver sends TPDO to the controller after receiving
synchronization packets
TPDOI Disable time It must be set to 0
Note: The sum of the actual position and status word length of the assigned object in TPDO1 is 4+2=6 bytes

TPDO1 Mapping group

TPDO1 Transport type

Note
9 ® The sum of the actual position of the object and the length of the status word in TPDO1 is 4+2=6
bytes.
® The default RPDO transmission mode is 254. You do not need to set the transmission mode. The
transmission mode takes effect immediately after data is received.
® The default value of synchronizing packets is
COB-ID DLC

0x80 0
® Asynchronous (Transfer type: 254/255)

The slave station sends the packet after the change regardless of whether the master station asks for it. In
addition, you can define the interval between sending the same packet twice to prevent the packets with higher
priorities from occupying the bus all the time (the lower the value of PDO, the higher the priority).

For FDI1XS5S servo drive, it supports all 256 transmission modes, and the user only needs to select the
transmission mode of the drive according to the transmission mode supported by the controller.

In asynchronous transfer mode, the mapped object data in PDO is transmitted as soon as it changes.

Table 15 - 18 TPDO configuration in asynchronous transport mode

Name Meaning

Indicates the number of objects configured in the PDO. TPDOL is configured with two objects: actual

TPDO1 Mappi
apping group location and status word

Mapping 1-8 Configure the servo-CANOPEN control object
TPDOI station number | 180+ Drive ID (TPDO2 station number should be set to: 280+ drive ID)

TPDO1 Transport type | 254 or 255, asynchronous transmission modev

. ) The unit is ms. This parameter prevents the network from being blocked by frequent packets sent by the
TPDOI1 Disable time .. .. . . .
server. In multi-axis asynchronous transmission mode, set this parameter based on site requirements
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9 Note

® The sum of the actual position of the object and the length of the status word in TPDOI is 4+2=6
bytes.

® The default RPDO transfer mode is 254. This parameter takes effect immediately after data is
received.

® A PDO can specify a forbidden time, that is, define the minimum interval between two
consecutive PDO transmissions, to avoid the problem that the data of high priority information
always occupies the bus because the amount of data is too large, and other low priority data
cannot compete with the bus. The forbidden time is defined by a 16-bit unsigned integer, in 1ms.

® Event time reporting function
In asynchronous transfer mode, in addition to the instantaneous, the event time can be set if the driver needs to

periodically upload data to the controller.

Table 15 - 19 Event time is used to schedule the upload in asynchronous mode

Name Meaning

Represents the number of objects configured in the PDO. TPDOL1 is configured with two objects:

TPDO1 Mappi
apping group actual location and status word

Mapping 1-8 Configure the servo-CANOPEN control object
TPDO1 station number 180+ Drive ID (TPDO?2 station number should be set to: 280+ drive ID)
TPDO1 Transport type 254 or 255, asynchronous transmission mode
TPDOI1 Disable time When uploading using event time, this object is set to 0
TPDO1 Event time Cycle time (in ms) for the driver to send PDO to the controller

Note: The sum of the actual position and status word length of the assigned object in TPDO1 is 4+2=6 bytes

15.2.3.4 Protection mode/monitoring type description

Monitoring type refers to the check method selected by the master station to check the slave station during
operation. Through these two ways, the slave station can be judged whether there is a fault, and the corresponding
treatment is made according to these faults!

1. Master heartbeat message

The slave station periodically uploads the message to the master station at the "monitoring time". If the master

station does not receive the next heartbeat message from the slave station after the "heartbeat consumer time", the

master station determines that the communication is wrong and the master station generates an alarm!

Table 15-20 The format of the heartbeat packet was uploaded from the slave station

COB-ID Byte 0
0x700+Node ID State
Case message (slave ID=1) : 701 05

2. Slave heartbeat message

The master station periodically sends packets to the slave station according to the "monitor time". If the slave
station does not receive the next heartbeat packet from the master station after the "Heartbeat Producer time", the
slave station determines that the communication is wrong! When the communication interrupt mode (0x600700 set)

is 1, the driver will alarm and stop when the CAN communication fails.
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Table 15-21 The format of heartbeat packets sent by the master station

COB-ID Byte 0

0x700+master ID Master station status

Case message (primary ID=127) : 77F 05

Table 15-22 Status value meaning

State value Meaning
0x00 boot-up
0x04 Stopped
0x05 Operational
0x7f Pre-operational

When a Heartbeat node starts, its Boot-up packet is the first Heartbeat packet.

9 Note

The generation time of heartbeat message and the heartbeat packets of the slave station are
configured by the master station when the power is turned on, and they are not saved by default
when the power is off.

3. Node protection

The master station periodically sends the remote request packet to the slave station in the monitoring time. The
slave station responds immediately after receiving the request packet. If the master station does not receive the
response packet from the slave station after the Monitoring time x Life Factor time expires, the master station
determines that the slave station is wrong. At the same time, the slave station can also monitor the remote request
status of the master station and start communication protection from the first remote frame received. If the remote
frame of the master station is not received beyond the time of "Node protection time * node protection factor", the
slave station will also judge the communication error. The communication interrupt mode (0x600700) needs to be set

to 1, and the drive will alarm and stop when CAN communication fails.

Master request message format (0x700+node number)  (The message has no data)

Slave response message format (0x700+node number) +state

Table 15-23 Slave station reply message

COB-ID Byte 0

0x700+Node ID Bit7: trigger bit Bit6-Bit0: status

Table 15-24 Slave station reply packet status value meaning

State value Meaning
0 Initializing
1 Disconnnected
2 Connecting
3 Preparing
4 Stopped
5 Operational
127 Pre-operational

Status-The data section includes a trigger bit (bit7), which must be alternately set to "0" or "1" in each node
protection response. The trigger bit is set to 0 for the first node protection request. Bits 0 and 6 (bit0 to 6) indicate the
node status. Table 15-24 describes the values.

The standard CAN slave station generally supports only one node protection mode, FD1X5S both support

protection mode. However, a node cannot support both node protection and heartbeat message at the same time.
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Only one of them can be used for protection.
15.2.3.5 Startup process description

CANopen supports both extended boot-up and minimal boot-up procedures during network initialization. The

initialization process can be represented by a node state transition diagram, as shown in the following figure

Power-on

Initialising

(f)

6

Preﬂmarutmm
(a, by ¢, d)

1

/:);rational
(a, by ¢y dv @)

Figure 15-4 Node state transition diagram

Stopped
(a, b)

Note: The letters in parentheses in the figure indicate communication objects that can be used in different

states.

Including : a

NMT d——Emergency b Node Guard

PDO c SDO f

Switching between modes can be achieved through NMT management messages, only the NMT-Master node

e Boot-up

can send NMT Module Control messages, all slave devices must support the NMT Module Control service, and
NMT Module control messages do not need to be answered. After the initialization is complete, the device
automatically enters the Pre_Operational state and sends Boot-up messages. NMT message format is as follows:
Nmt-master —=NMT Slave(s)

Table 15-25 NMT manages the packet format

COB-ID Byte0 Bytel
0x000 cs Node-ID

Node-ID=0 indicates that all NMT slave devices are addressed. CS is the command word. Table 15-26 lists the

values of CS.

Table 15-26 CS value table

Command word NMT service
0x01 Enable remote node
0x02 Close remote node
0x80 Enter the pre-operation state
0x81 Reset node
0x82 Reset communication

15.2.3.6 Emergency message description
When a fatal error occurs inside the device, the application device sends an emergency packet with the highest

priority to other devices. An emergency message consists of eight bytes.
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Table 15-27 Emergency message format

COB-ID Byte 0-1 Byte2 Byte4-5 Byte6-7
Emergency message station number Emergency error code Error register error state error state
0x101400 0x603F00 0x100100 0x260100 0x260200

Table 15-28 Emergency error code 0x603F00

. Emergency Error Code N Ap— Emergency Error Code
(Hex) (Hex)
Communication encoder is not connected 0x7331 Current sensor fault 0x5210
Communication encoder multi-turn error 0x7320 Software watchdog reset 0x6010
Communication encoder check error 0x7330 Abnormal interrupt 0x6011
Driver temperature is too high 0x4210 MCU fault 0x7400
The driver bus voltage is too high 0x3210 Motor model configure error 0x6320
The driver bus voltage is too low 0x3220 Motor p O;I:SS“C out of 0x6321
Driver power part sh_ort c.ircuit or motor short 0x2320 Pre-enable alarm 0x5443
circuit
Current sampling saturation 0x2321 Positive limit error 0x5442
Driver brake resistance is abnormal 0x7110 Negative limit error 0x5441
Actual following error exceeds allowable 0x8611 SPI fault 0x6012
Logic low voltage 0x5112 Bus communication error 0x8100
Motor or drive is overloaded 0x2350 Bus communication timeout 0x81FF
Input pulse frequency is too high 0x8A80 Full closed loop check error 0x8A81
Excessive motor temperature 0x4310 Main encoder ABZ error 0x7382
Communication encoder is not responde 0x7331 Main encoder count error 0x7306
EEPROM data error 0x6310
Table 15-29 Error register
Bit Error type
0 Common fault
1 Current
2 Voltage
3 Temperature
4 Communication error
5 Device profile specific
6 Encoder
7 Reserve

15.2.4 CANopen Bus communication setting

This chapter will introduce the setting of CAN bus communication parameters. In the upper computer software
interface, When the master station with the network management function is powered on, the parameters of the slave

station are initialized by sending SDO. Generally, parameters such as synchronization ID, node protection time, node

218



Kinco FDI1XS5S servo drive user manual

Chapter 15 Communication

protection time coefficient, node protection station number, emergency message station number, and heartbeat

message generation time do not need to be set by the user.

Table 15 - 30 CANopen relate parameter

CANopen address Name Meaning Default
10050020 Synchronization ID _The transmission type ranges from 1 to 240. This_parameter is available 30
in synchronous mode but does not need to be set in asynchronous mode.
L Through node protection, the master station can monitor the current
100C0010 Node protection time status of each node. The master station sends a remote frame (the default 1000
COBID is 0x700+ station number and contains no message) to query the
Node protection status of the slave node accord.ing to the n(.)delprotection period.. The
100D0008 time coefficient slave node needs to respond within a certain time range, otherwise the 3
master node considers the slave node offline and the driver enters the
alarm state.
100E0020 Node protection ID 700+ drive ID
10140020 Emergency message | g0, grive station number
station number
Timestamp of The slave node periodically sends message to the master node. If the
10170010 heartbeat message master node does not receive the message within a certain period of
generation time, the slave node is considered to be disconnected
CAN baud rate Setting
100: 1M
50: 500k
2F810008 CAN baud rate 25: 250k 50
12: 125k
5: 50k
1: 10k
In interpolation mode, this parameter is set based on the synchronization
packet interval of the master station. In asynchronous mode, this
parameter is not required.
30110108 synchrofigﬁiljn period 0: Ims 2
1: 2ms
2: 4ms
3: 8ms
30110208 ECAN Synchronous | Set to 1 in interpolation mode to enable the synchronization clock, and 0
clock mode set 0 to turn off the synchronization clock in non-interpolation mode
In synchronization mode, the communication status is monitored. If the
ECAN N .
. value does not change, the communication status is good. If the value
30110410 synchronization S o R
Lost count 1_<eeps changing, interference occurs or the synchronization period is
incorrectly set.
CAN communication interruption mode: determines the action logic that
Communication the driver still does not receive the node protection packet after the node
60070010 . protection time x node protection coefficient is exceeded 0
interrupt mode ) .
0: No processing
1: An error is reported

® Use the PLC to initialize PDO parameter

For the CANopen master station that can import EDS files, PDO Settings in the server are not required, and
PDO information can be directly configured in the master station. After power-on, PLC initialization will send SDO
messages to configure the PDO of the server. After the configuration is completed, the master station will send
startup messages to start the slave station, and then PDO communication can be carried out. Most PLCS can be used

in this way, such as: Schneider PLC, Siemens S7-1200+CM CANOPEN module, Buke F1 and so on.
Note

The EDS file can be found by searching under "Services" — "Downloads" on the Kinco official website.
EDS file name: Kinco FD 20250417 V1.2.eds.
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15.2.5 Interpolation mode based on CANopen

The interpolation mode is suitable for single-axis operation control and multi-axis synchronous control. The
master station performs the motion contour planning, and the target position is periodically updated in the

synchronous mode.

Position interpolation curve

70000
60000
50000
40000
30000
20000
10000

uonedo| J93ae],

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43

Period time

Figure 15-5 Position interpolation curve

Table 15-31 Interpolation control relate parameter

Object index Parameter name Description Default value
60600008 Operation mode Set the operation mode to interpolation mode 7
0x1F Enable drive, run interpolation mode 1F
60400010 Controlword 0x06 Loose axis, close drive enable 6
0x86 Reset drive failure 86

607A0020 Target position Target absolute/relative position User Defined

In interpolation mode, it is set according to the
synchronization message cycle of the master station
value synchronization period

30110108 ECAN sync period 0 Ims User Defined
1 2ms
2 4ms
3 8ms

Set to 1 in interpolation mode to enable clock

30110208 ECAN Synchronous Clock Mode | synchronization, and set to 0 in non-interpolation 0
mode to disable clock synchronization.

Monitor the synchronous communication status in
interpolation mode, if the value keeps changing, it
30110410 ECAN Sync Loss Count means that there is communication interference or /
the synchronization period is inconsistent with the
master station setting
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® CAN communication interruption alarm function

For the communication interruption alarm function, the following parameters need to be set

Table 15 - 32 Communication interrupt alarm function setting

Default

CANopen address Name Meaning value

Through node protection, the master station can monitor
100C0010 Node protection time the current status of each node. The master station sends 1000
a remote frame (the default COBID is 0x700+ station

number and contains no message) to query the status of

the slave node according to the node protection period.
The slave node needs to respond within a certain time

100D0008 Node protection time coefficient . . 3
range, otherwise the master node considers the slave
node offline and the driver enters the alarm state.
100E0020 Node protection ID 700+ drive ID
10140020 Emergency message station number | 80+ drive station number
CAN communication interruption mode: determines the
action logic that the driver still does not receive the node
tecti ket after th d tection ti d
60070010 Communication interrupt mode protection pacet atter fic node protection time x node 0

protection coefficient is exceeded
0: No processing
1: An error is reported
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Appendix I Method of configuring a third-party motor

Name Parameter Note
Number of motor poles Must be filled in Please refer to the motor drawing
Maximum motor current Must be filled in Please refer to the motor drawing
Phase inductance Must be filled in The parameter on the motor drawing x 100 gets configuration parameters
Phase resistance Must be filled in The parameter on the motor drawing x 100 gets configuration parameters
Reverse electromotive force Must be filled in Please refer to the motor drawing
Torque coefficient Must be filled in Please refer to the motor drawing
Rotor inertia Must be filled in Please refer to the motor drawing
Brake duty cycle Reference remarks 90%
Brake delay Reference remarks 150ms
Motor model Reference remarks | Tama River: VX

Use the internal motor library

Reference remarks

Set it to either 1 or 2

Feedback type

Reference remarks

Set the corresponding value according to the encoder feedback type.
Bit0: UVW cable check

Bit2: Communication type wiring check

Bit4: ABZ connection check

Bit5: Provincial encoder

Tamagawa encoder set to: 04

Feedback accuracy

Reference remarks

Encoder feedback accuracy

Incremental: Number of encoder lines x 4

Communication type: the resolution of a single turn is less than 16 bits set
to the actual encoder resolution; Single-turn resolution higher than 16 bits
is generally set to 65536 to prevent position overflow

Feedback cycle

Reference remarks

Incremental: The number of pulses per turn of the motor

Communication type: Define the encoder type, for example, multi-turn
16-bit, single-turn 17-bit, and feedback period set to 0x1617 for the Tama
Agawa encoder

Excitation mode

Reference remarks

Mode 0 or mode 10

Excitation current

Reference remarks

Smaller than the rated current, generally 0.75 times the rated current of the
motor

Excitation time

Reference remarks

The default value is 2000ms

Motor iit current

Reference remarks

Generally set to rated current

Motor iit time

Reference remarks

Usually 60 s

Motor current loop bandwidth

Reference remarks

The default value is 2000Hz

Note
- .

After filling in the above forms, enter our upper computer software, find the motor configuration

and selection, fill in the information in turn, and finally save the motor parameters, initialize the

control ring parameters, and restart the drive.

® Power on and find that the motor does not have any alarm, you can start to try to run other control
modes.

® [fthere is an alarm, check the corresponding drive manual step by step.

® Before trial operation of the motor, limit the target current to prevent excessive output current of
the driver.

® [f it is found that the motor does not have any alarm and the motor does not turn, first check
whether the resolution is set correctly, then check whether the UVW line is connected inversely,
sometimes due to the different specifications of various manufacturers, it may be necessary to
adjust the UV line, and finally check whether the excitation mode is set correctly.

® The two parameters of phase inductance and phase resistance need to be multiplied by 100 to get

the correct configuration value.
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Appendix II Commonly used formulas

The selection method of the trolley motor is suitable for the mechanism of the motor + reducer + wheel

Formula: T*n=p*m*g*d/2
Diameter of wheel d m
The reduction ratio of the reducer n I:n
Torque of motor T Nm, kgm?/s?
Full load capacity m kg
friction coefficient p unitless
gravitational acceleration g m/s?

The relationship between the number of pulses and mechanical displacement in pulse mode

Formula: N*A/B=s*n*r/P

Gear ratio molecule A unitless
Gear score B unitless
Ball screw lead P mm
The number of pulses per turn of the motor r unitless
Reductionratio 1: n unitless
Mechanical displacement s mm

Pulse count N unitless

The relationship between speed and linear velocity

Formula: n=v-rn

Speed n rpm
linear velocity v mm/s
Radius r mm
Parameter Name Engi&fi‘:ﬁng Internal unit Conversion relation
Speed rpm DEC DEC=[(RPM*512* encoder resolution)/1875]
Acceleration DEC DEC=[(RPS/S*65536* encoder resolution)/4000000]
Current A DEC 1Arms=[2048/(drive peak current Ipeak/1.414)]dec

For example:

The speed engineering unit is rpm, the internal unit is dec, and the relationship between the two is that 1RPM is
equal to 2730dec (encoder resolution 10000)! Assuming that the required speed is 10rpm, then the write speed is
27300dec.

The current engineering unit is Arms, the internal unit is dec, 1Arms is equal to about 60dec, if the current

needs to be 10Arms, then the current needs to be written to 600dec when using communication control.
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