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Chapter 1 Product Acceptance & Model Description

1.1 Product Acceptance

1.1.1 Items for Acceptance (Wires Included)

Table 1-1 Product acceptance
Item for Acceptance Remark
Whether the model of a delivered FD series | Check the nameplate of a servo motor and
servo system is consistent with the | that of a servo driver
specified model
Whether the accessories included in the | Check the packing list
packing list are complete

Whether any breakage occurs Check the external appearance completely
for any losses that are caused by
transportation

Whether any screws are loose Check for loose screws with a screwdriver

Whether the motor wiring is correct Purchase motor accessory packages if no

wirings are purchased
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1.1.2 Nameplate of Servo Driver

.~ N\
& e Housing and heatsink may be hot!
. o UR B A ER R AN T BEE A !
WARNING * Hazardous voltage at all X3 terminals!
/ j \ o XIGBTFEERRK!
W . e Charge LED indicates hazardous voltage inside drive
arnlng and all X3 terminals. Wait at least 10 minutes after
, removing power supply!
o AEENXZRERTABURXG FEERRL!
YIHTEIR105) $h 5 FHRAE!
© e Must connect protective earth terminal (&) for
protection against electric shock!
o WRF SN, ByLfle!
Input K' ® AC SERVO DRIVER P Model Name
L INCO Fp422-AA-000

Specification Output

> AC INPUT AC OUTPUT < —

1PH AC220 -20/+15% 3PH 0-Uin 4.0A SpeC|f|cat|on
47-63Hz 5.5A 750W 0-400Hz
Sequence Kinco Electric (Shenzhen) Ltd.
MADE IN CHINA

No.

P>S/N:  FA422100XXXXXXXXXXX

Fig. 1-1 Nameplate of a servo driver

1.1.3 Nameplate of Servo Motor

K' B AC SERVO MOTOR Model
II'IC SMH 605-0020-30AAK-3LKH - -
w

v Eated Volt
RRat;:::iner_ 300 v_ 220 ~ Rated Voltage
L i
ated Curren I A 16 Nm 064 E_ated.I'nrquE
Rated Speed RPM 3000 Ins _F - Isulation Class
Protection Class
Kinco Electric(Shenzhen) Ltd. IP65
MADE TN CHINA

Serial Mo.
SN KONLEODXE000000

C€

Fig. 1-2 Nameplate of a servo motor
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1.2 Component Names

1.2.1 Component Names of FD Series Servo Driver

Shell of heat sink

X1

COM1, DINL......DIN7:

7 Digital programmable input channels

ENCO-Z, ENCO-/Z,
ENCO-B, ENCO-/B,
ENCO-A, ENCO-/A:
Encoder out
OUuT1......0UT4:

4 Digital programmable output channels

GNDA, AIN1, AIN2, GNDA:

Display
4-digit LED indicate the
status or error information

4 Setting Buttons
Parameter setting

X4

Male: CAN bus
communication interface
Female: RS485

2 analog input channels
PUL+: Pulse+/CW+/A+
PUL-: Pulse-/CW-/A-

communication interface

DIR+: Direction+/CCW+/B+ X5

DIR-: Direction-/CCW-/B- RS232 communication
interface

X2

24VS, GNDS: X6

24V Power supply for control Motor encoder input port

24VB, GNDB:

24V Power supply for brake

BR+, BR-:

Brake control output

Shield
X3 Fix the Shield Layer
U, v, W, PE: of Power Cable
Motor power connector
L, N:
AC power supply input (AC220V) Earth Terminal
RB+, RB-:
External braking resistor

FD422(AC220V)
X3 X3
U, vV, W, PE: U, Vv, W, PE:
Motor power connector Motor power connector
X7 X7
Rr sr T: R, S, T:
AC power supply input AC power supply input
(AC220V) (AC380V)
RB+, RB-: RB+, RB-:
External braking resistor External braking resistor
DC+, DC-: DC+, DC-:
DC bus interface DC bus interface
(DC310V + 20%) (DC540V + 20%)

i Note: 1.FD422/432/622 share the same interface definition except the X3 and X7 H
power interfaces;

2. Suggested brake resistor: FD422 750hms/100W, FD432 39chms/200W,
FD822 750hms/200W. The customer should choose the power of brake

FD432 (Aczzov) : resistor according to the actual application. . FD622 (Acasov)

Fig. 1-3 Component Names of FD Series Servo Driver
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1.2.2 Component Names of Servo Motor

Detector (encoder) Frame Flange

Quiput axis (drive axis)

O

Fig. 1-4 Component names of a servo motor (brakes excluded)

1.3 Model Description of Servo Motors and Drivers

1.3.1 Servo Drivers

F D 4 2 2 = & = u n 0 Mote: Users configure motor for this driver themselves

| FD | FD seties kJ lr —Lﬂ 000 | Softwara varsion

1 Input valtage DC24V-70V LA R5232, RS485

Input valtage AC220V AA/CA | RS232, CAN
Input voltage ACIE0V

5] nput valtage ‘ p 2 | FD genaration 2

Y

| 2 | Driver size

1.3.2 Servo Motors

SMH 60S-0040-30AAK-3LKH

[SMH [ SMH series H:I_ L H Direct cable connector
. N HFQ series standard connector
| 60 | Flange size 60X60mm C YL series standard connecior
[s Smallinertia M 2xM17 series Intercontec connector
D Medium inertia E 2xM23 series Intercontec connector
M [Figh merta D | Moo e
Intercontec connector)
[ 0040 [ Rated power 40 x 10(W) Ja
L K [ Historical code
|30 [ Rated speed 30 x 100(pm) |«
» D DC7OV
[A [ 2500PPR incremental encader |« L AC220V
[A No brake < ul AC380V
| B With brake » F 50 pole pairs
K With keyway < 2 i Eg:g EZ:::
A No keyway
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575-0010-10AAK-FDFH
57 Flange size 57=57mm T—b H Direct cable connectar
85 Flange size B5x85 ﬁ?-rﬂ M HFQ series standard connector
B | small inertia F [ Histary code |
[0010 [ Rated power 100w fe————— D [ Dceov |
[10 | Rated speed 1000(rpm) | L »F | 50 Pole pairs |
| A | 2500PPR incremental encoder ,L=' ."—-I K | With Keyway |
s A | without brake |

1.3.3 Power, Brake and Encoder cable of Motors

MOT - 005 - LL - KL - B

[ MOT _ | Power cable J % Mo suffix| Nobraks lead contzined in the power cable
Brake lead comtained in the power cable
005 | Rated current SA ¢ B {For KCAOMKD motor bk
008 Rated current BA 0 Dedicated povrer cabls for
03. 05 | Length of cable: lovi-voltage serve moter
10, 15 | 3m,5m,10m,15m -
KL 4 pins power connector
» KGO HFD series standard connmector
KC1 Y122 series standard connector
KC2 YL series standard connedtor
KM M17 series Interconkec connector
KM2 M23 series Intercontes connector
{WPENCCA -LL-KH
SMH series motor " KH Cable connedar
ENCCA | encoder cable b KCO HF0 seriss standard connactar
K1 Y122 series standard connector
?g: _?g ;:-'?mhggﬁ?_l;m - KM M17 series Intercontec connector
K2 M23 serles Intarcontes connectar

E N cc F = 0 3 = FH (SME series motor encoder cable)

| ENGCF| SME series motor encoder cable J Lb FH Cable connectar

FCO HFD series standard connector
03, 05 | Lenagth of cable:
10. 15 | 3m,5m, 10m,15m

'y

BRA-LL-KL

| ERA | Brake cable I:'. T L’{ KL | Cable Connector

For KH suffix motors with brake, please order
power cable and brake cable separately

03, 05 | Length of cable:
10, 15 | 3m,5m, 10m,15m
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Chapter 2 Precautions and Installation

Requirements

2.1 Precautions

Tightly fasten the screws that fix the motor;

Make sure to tightly fasten all fixed points when fixing the driver;

Do not tighten the cables between the driver and the motor/encoder;

Use a coupling shaft or expansion sleeve to ensure that both the motor shaft and equipment shaft
are properly centered;

Do not mix conductive materials (such as screws and metal filings) or combustible materials (such
as oil) into the servo driver;

Avoid the servo driver and servo motor from dropping or striking because they are precision
equipment;

For safety, do not use any damaged servo driver or any driver with damaged parts.

2.2 Environmental Conditions

Table 2-1 Environmental conditions

Environment Condition

Temperature Operating temperature: 0 C - 40 C (ice free)
Storage temperature: - 10 C - 70 C (ice free)

Humidity Operating humidity:5~ 90% RH (non-condensing)
Storage humidity: 5~90% RH (non-condensing)

Air Indoor (No direct sunlight), no corrosive gas or combustible gas
No oil vapor or dust

Height Below 2000 m above the sea level,it needs power derating after
1000m

Vibration 5.9 m/s2

2.3 Mounting Direction & Spacing

Please install the servo driver correctly according to following figure,or it will cause faults.
The servo driver should be vertically installed on wall.Take fully into account heat dissipation when using
any heating components (such as braking resistors) so that the servo driver is not affected.

10
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Fig. 2-1 Installing a servo driver

11
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Chapter 3 Interfaces and Wirings of FD Driver

3.1 Interface and wiring of FD122

3.1.1 Panel and Interfaces Description of FD122

X1
CAN bus interface

X5

DC+, DC-:

DC power supply input
(24V~70V)
U,V,W,PE :

Motor power connector
DC+, RB-:
External braking resistor
24VS, DC-:

24VDC power supply for
control(Optional)

24VS, BR-:

Brake control output

ENCODER IN

Display

4-dipit LED indicate the
status or error information

l— DIP Switch
Set communication ID and

terminal resistors for CAN bus

X2

RS232 communication
interface

X3

COMI, DIN1------ DIN4:
4 Digital input channels
OouUT1, OUT2:

2 Digital output channels
PUL+: PLS+ /CW+/A+
PUL-: PLS -/CW-/A-

I

DIR+: DIR+ /CCW+/B+
DIR-: DIR -/CCW-/B-

X4

Motor encoder input

Interface Driver Function Description

X1 CAN CAN bus interface

X2 RS232 RS232 interface

X3 I/1O I/O port

X4 FD122 Encoder input Motor encoder input interface

24V~70VDC power supply, motor power,

Motor and power _

X5 brake power supply, brake resistor
supply interface _

interface

12
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3.1.2 External Wiring of FD122

External Wirings of FD122

Single-phase AC220V
Power supply Three-phase AC220V

LR 5T Three-phase ACIB0V CAN
l17 |Breaker —_—

i RUN) (IERR

18 50 Orm
T[] Moise filter w2

Wl
Wl
EWS
SWE

X2

L &9 )
Surge A iz}
suppressor 5 1' MCTT

.\-
(Magnetic contact )

K5232

R5232

ﬂ@ﬁﬂ;l [[ﬁ]] nteiealele

Encoder cable

X3 | l

Motor cable

1/O control
—

]
¥

AC /DC |av~70vDO)

ENCODER IN
>
Y
==
T‘I

Fuse

I'Braking i \N“'--._
3

13
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3.1.3Interface Wiring Defination of FD122

Note:

® Please check defination of /O signals

1

1

I

1

1

1 ® Please use original factory standard
1 FJ45 connector . .
: far CAM BUS plugs to ensure reliable connection.

' Please contact with local distributors
1

1

1

1

1

1

1

for purchasing new terminals.

=€
Views from PIMs side |

U

FD122

CIPRON

N8 NVD
[Ny (LnOlaLx N (O O err

sus O O pwr

— 6] & 3
: CEf| owa

Kinco |

"

I 119

ol e x [ o ff
| e e -
e el ) o ) 7 Lt
() () (=) () (5] : :
e 1 L ] ‘
[ B aiE v ” e
| o |me X4 ENCODERIN
" Earthing 15-PIN two-row D-SUB female

2, Welding type
interface,

connector is in the

e accessories bag

PIM defination of 10 interface

‘f-?:.?e?~9c9-cg.c

3.1.3.1 CAN Bus Interface(X1)

14

‘ [626%;6%2"023
" © 0

Fig. 3-1 CAN Bus interface PINs defination

No. Name Function
1 CAN_H CAN bus high
2 CAN_L CAN bus low
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3 GND Signal ground
Others NC Undefined

3.1.3.2 Communication Interface(X2)

Fig. 3-2 RS232 communication interface PINs defination

No. Name Function
3 TXD Send data
4 GND Signal ground
6 RXD Receive data
Others NC Undefined

3.1.3.3 1/O Interface(X3)

X3 e]f/—i[e

.

L1 13 15 17/ 19
ENCA- ENCE- ENCZ- auT1- gute-
| 12 14 16 18 20 |
‘ EMCa+ ENMCE+ EMCZ+ OuTi+ auTe+ ‘
‘ PLU+ DIR+ COMI DINZ DIN4 ‘
1 3 5 7 S |
PLU- DIR- DIN1 DIN3 GND
c 4 o 8 10
Name Function Name Function
CoMmI Common port of digital input PUL+/PUL- Pulse input
DIN1~DIN4 Digtal input DIR+/DIR- Direction input
OUT1+/OUTE Digital output ENCO-Z/ENCO/Z Encoder signal

15
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ouT2+/0UT2 ENCO-B/ENCO/B output
ENCO-A/ENCO-/A
GND Digital signal ground
Pulse+/CW+/8+ 4 - . Self-adaptable : 11 Encoder output /A
Pulse—/CW—-/A— 2 14:- A 12 Encoder output A
PUL- = ENCO=A
DIR+/CCW+/B+ 3 —~ - 13 Encoder output /B
DIR—/CCW—/B— 4 DIR* 1 “-C_ O£ 44 Encoder output B
_"!f Com port of input 6 l::l.'.IM-I | self-adaptable — | 15 Encoder output /Z
' . Digital input 1 g R 2K ¢ Encoder output Z
‘:Digital input 2 7 E:: —'D Fﬁ( : ZLSERS 17 Digital cutput 1-
Digital input 3 8 L] T I g Digital output 1+
o6 dital NP om Hoger 3K | o, e Dgital cutput
ﬁDlgltﬂ inputd g — - (_: ) 1g Digital cutput 2-
Encoder ground 4p = - Digital ocutput 2+
g ps L= N4 ﬂ:m' % 20 Digital output

3.1.3.4 Encoder Input Interfacel” X4€

Fig. 3-3 Encoder input interface PINs defination

No. Name Function

1 5V+ 5V output

2 A A phase of encoder inpu
3 B B phase of encoder inpy
4 Z Z phase of encoder inpu
5 U U phase of encoder inpy
6 \% V phase of encodenput
7 W W phase of encoder inpu
8 PTC_IN Undefined

9 GND Ground of encoder signa
10 /A A phase of encoder inpu
11 /B B phase of encoder inpu
12 1z Z phase of encoder inpu
13 /U U phase of encoder inpy
14 N V phase of encoder inpy
15 W W phase of encoder inpy

16
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3.1.3.5 Motor/Power Supply Interface (X5)

Fig. 3-4 Motor power supply interface

PIN name PIN function

DC+ Positive terminal of DC power supply and braking resistor
DC- Negtive terminal of DC power supply and 24VDC power supp
24VS Positive terminal of 24VDC power supply and braking
RB- Negtive terminal of braking resistor

BR- Negtive terminal of braking, Aphase of motor output

U U phase of motor output,-4hase of motor output

Y V phase of motor output, B+ phase of maiatput

W phase of motor output,-Bbhase of motor output
PE Motor earthing

17
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3.2 Interface and wiring of FD412/FD422/FD432/FD622

3.2.1 Interface Description

Table 3-1 Interfaces of FD412/FD422/FD432/FD622

Interface Driver Symbol Function
CoMmI Common terminal of digital inputs
DIN1~DIN7 | Digital inputs. Valid signal:12.5V~24V.Invalid signal:<5V
OUT1+ Digital output 1+
OUT1- Digital output 1-
ouT2+ Digital output 2+
ouT2- Digital output 2-
OuUT3 Digital output 3
ouT4 Digital output 4
COMO Common terminal of digital outputs
GND Ground signal
ENCO-z
FD412 ENCO-/Zz
FD422 ENCO-B
X1 FD432 Motor encoder output interface
ENCO-/B
FD622
ENCO-A
ENCO-/A
AIN1 Analog signal input 1. Input impedance: 200 K
GNDA Ground signal of analog
AIN2 Analog signal input 2. Input impedance: 200 K
GNDA Ground signal of analog
PUL+ Pulse or positive pulse
interface (+)
PUL- Pulse or positive pulse
interface (-)
—— - Input voltage range: 5V~24V
DIR+ Direction or negative
pulse interface (+)
DIR- Direction or negative
pulse interface (-)

18
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24VS/GNDS | Logic power supply:24 V + 15%, >0.5A

X2 24VB/GNDB | Power supply for brake ,DC18~30V 2A

BR+/BR- Brake interface

U/NV/W/PE Motor cable interface

FD412

L/N Main power supply (Single-phase AC220V
%3 FD422 p pply (Single-p )

RB+/RB- Braking resistor interface

FD432/FD622 U/NV/W/PE Motor cable interface

FD412

FD422 .
X4 BUS RS485 or CAN interface

FD432

FD622
X5 FD412 RS232 RS232 interface

FD422

ENCODER

X6 FD432 N Encoder cable interface

FD622

R/S/T Main power supply (CD432: Single phase or 3-phase

FD432 AC220V, CD622: 3-phase AC380V)
X7

FD622 RB+/RB- Braking resistor interface

DC+/DC- DC bus power supply(Cannot use together with R/S/T)

19
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3.2.2 External Wirings

Power supply single phase AC220V

wsteeeczr FD Servo System Wiring Diagram

). 3-phase AC380V

Breaker

. I 5 w
( Noise filter ’_C_:_‘\N/RSAI&S
= Kinco
Surge L
FD422
suppressor Contactor
X1
AC reactor 2o
= /O Control RS232
ﬁ _ Encoder cable
Motor cable
B
o
[\ Logic/Brake power |/’ [
ﬁ-’"“ oo
L2 [=1-]

ak

=

oo
i

T A .

[

Fig. 3-1 External wirings diagram of FD drive
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3.2.3 1/0O Interface

X1 o B3] e 2|5
[&] 3| 2 L= g [ L
B3 - — — —
— * I Il 5|0
ale] ML L] L
Digital signal . m_; :m ¢
input/output port SR I
B |
rul 7 — |3l —
o B =
NE E By =
i
1 o & ] o
2] B[]
Pin No. Signal Pin No. Signal PinNo. Signal Pin No. 'rf; N -
2 COMA 1 OUT1+| 20 NC 19 AlN1 _ | — 2
4 | DINT| 3 JOUTi-[ 22 NC 21 _[GNDA| ||z AL &l L7
6 DIN2 5 ouUuT2+| 24 GND 23 AlN2 L SIS SRt
8 DIN3 7 ouT2-| 26 ENCO-Z 25 | GNDA =] | o 2|,
10 DIN4 9 OuUT3 28 ENCO-/Z 27 PUL+ o Bl —
12 DINS 11 QuT4 30 ENCO-B 29 PUL- I
14 DING 13 | COMOD| 32 ENCO-/B 3 DIR+ 2 ?i ? % e
16 DIN7 15 NC 34 ENCO-A 33 DIR- o N s
18 NC 17 NC 36 ENCO-/A 35 NC
Fig. 3-2 I/O interface of FD driver
i_'"_i Cogn.mn terminal 2 CTTTTTTT k 1 Digial outpu ot p
N input signals | ; igital ouiput channel 1+
.':lr’/ Digital input 1 4 com 51K #5" [ ot 3 Digital output channel 1-
3/’2 Digital inpui2 6 E: :; :ﬁf{: g::_l’; 5  Digital output channe| 2+
:,,,/": Digital input s 8 DINZ Dﬁ’c #?‘ [ ouT?2- 7 Digital output channal 2-
igital i E= W 9  Digital output channel 3
:l-r‘/c Efgflnl fnﬂu1 L 12 DING Dﬁ*C :@: - ouT3 ” IQl D
CI/’E‘, igital input 5 1 DING Eﬁ;g :I} — -|E ouT4 Digital oulpul channal 4
Digital input 6 14 = 13 Comman terminal of digital output
? Di:'rtalinnul? 16 ome Dﬁ’f Tjcomo 15 ’ p
° 18— i E= ASH s
NC NC -
ig NG AN ;? Zr;a[l]ufgqnnnuﬁchafnel I1
NC GNDA it KU
24 GND ADC AINZ 23 Analog input cna--mcl 2
Encoder output £ iz ENCO-Z GNDA ;j :r.ln for anzlog signal
Encoder output /7 o N ulse +
Encoder output B 30 EE:(;(;-J: _]ﬁf Mtia-tuning :.LJLL_ 29 Pulse -
Encoder ouiput /(B 32 n 31 Direction +
Enceder output A 34 EE:C;E;T: _:]ﬁf Auto-tuning ?)E_ 33 Direction -
Encoder oulput (& 36 ENCOJA NG 35

Fig. 3-3 Wirings of the I/O interface of FD driver
21
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3.2.4 Power Interface of FD Driver (FD412/FD422/X3, FD432/FD622/X3

and X7)

X3
U, v, W, PE:

Maotor powes connactor

L N:

AC power supply imput (AC220W)
RB+, RB-:

External braking resistor

X3
U, v, W, PE:
Maobor power connector

X7

R. 5 T:

AC power supply inpul
{ACI20V)

RB+, RB-;

External braking resistor
DC4, DC=:

DC bus intarface
(DE310W + 20%:)

FD432(AC220V)

3.2.5 X4~X6 Interface

FD422(AC220V)

X3
u, v, W, PE:
Motor power connector

AC power supply input
(ACIBON

RE+, RE-:

External braking resistor
DC+, DC-:

DC bus interface
(DCS40W + 20%:)

FD622(AC3B0V)

X4~X6 interface of FD driver use D-SUB connector.The styles of different D-SUB connectors are

shown in following figure.
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Double-row
9-Pin(Male)

Double-row
9-Pin(Female)
Fig.3-6 D-SUB connector diagram of driver

3.2.5.1 X4 Interface(RS485/CAN)

Double-row
15-Pin(Female)

RS485:
Name Pin Signal | Descriptions Function
1 NC N/A
5 GND Signal ground
6 +5V Power
2 RX _
RS485 Receive data RS485
- . - |7 /IRX _
9-Pin female interface
3 TX
Send data
8 /TX
4 NC
N/A
9 NC
CAN:
Name Pin Signal Descriptions Function
1 NC
5 NC
6 NC
2 CAN_L CAN_L
CAN = = CAN  bus
. ) . 7 CAN_H | CAN_H )
9-Pin male = — interface
3 GND Signal ground
8 NC
4 NC
9 NC

23
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Name Pin Signal | Descriptions Function
1 NC N/A
2 TX Send data
3 RX Receive data
4 NC N/A
RS232 - RS232
. ] N 5 GND Signal ground )
9-Pin female interface
6 NC
N/A
7 NC
8 NC
N/A
9 NC
3.2.5.3 X6 Interface (Encoder in)
Name Pin Signal Descriptions Function
1 +5V 5V output
9 GND ov
8 PTC_IN | PTC of motor input
2 A .
A phase of encoder input
10 1A
3 B i
] B phase of encoder input
Encoder in 11 /B Motor
Double rows | 4 z i encoder
) - Z phase of encoder input .
15-Pin female 12 1z input
5 U _
U phase of encoder input
13 U
6 \% .
V phase of encoder input
14 Y
7 w ,
W phase of encoder input
15 W

24
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Chapter 4 Digital Operation Panel

4.1 Introduction

A digital operation panel functions to set user parameters in a servo driver, execute instructions, or
display parameters. Table 4-1 describes all display contents and functions of the digital operation panel.
Table 4-1 Display contents and functions of a digital operation panel

aoog

®_ 1@ 1@ 1@ p..

Numher

Key
Number/ .
) Function
Point/Key
W Indicates whether data is positive or negative. If it is on, it indicates negative; otherwise it
indicates positive.
Distinguishes the current object group and the address data in this object group during
parameter settings.
Y Indicates the higher 16 bits of the current 32-bit data when internal 32-bit data is displayed
in real time.
Indicates the earliest error when history records of errors (FO07) are displayed.
Indicates a data display format when parameters are displayed and adjusted in real time.
. If it is on, it indicates the data is displayed in hexadecimal; otherwise it indicates the data
y is displayed in decimal.
Indicates the latest error when the history records of errors (FO07) are displayed.
¥ If it is on, it indicates that internal data is currently displayed.

If it flickers, it indicates that the power part of the driver is in the working status.

Switches basic menus.

MODE During the adjustment of parameters, short presses the key to move the bit to be
adjusted, and long presses the key to return to the previous state.

Z Presses 2z to imGgrdaong eteswalsue t o incr g

Presses § to decrease set values; long p

Enters the selected menu by pressing this key.

Keeps current parameters in the enabled status.

SET Confirms input parameters after parameters are set.

Long presses this key to switch to higher/lower 16 bits when internal 32-bit data is
displayed in real time.

P..L Activates position positive limit signals.
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n..L Activates position negative limit signals.

Pn.L Activates position positive/negative limit signals.

Overall Indicates that an error occurs on the driver, and is in the alarm state.

Flicking

If the parameter adjusting display mode is featured by the decimal system:

When the units place i s of Itihcek ecruirnrge ntp rveaslsu ez, tpor easdsd
current val ue. When the tens place is flickering, |
deduct 10 from the current value. When the hundred:
current val ue; press ¢ to deduct 100 from the current
press z to add 1000 to the current value; press g t.
If the parameter adjusting display mode is featured by the hexadecimal system:

When the units place is flickering, press z to add
current value. When the tens place is flickering, p
deduct 0X10 from the current value. Whenth e hundreds place is flickering,
current val ue; press & to deduct 0X100 from the cur
press z to add 0X1000 to the current value; press ¢

When adjusting decimal parameters, the display mode is automatically switched to the hexadecimal
system if the data is greater than 9999 or less than -9999. In this case, the 3" decimal point from left to
right is highlighted.
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4.2 Operation on Digital Operation Panel

Fowar ON
Press MODE
‘ Switching of basic manus

Parameter display (current speed is
displayed by default)

)

=
[
0
£
:
g
3
@

()|
Iy
[
=~
,l
-]

S
g
g
3
(=%
4
]

E‘
Ty
[~}

Fn)
Iy
[x=)
Py
|
8
l
:
g

‘ Press @
10 paramatars
W—J —bPresse = Sattings
kMode operation parameters

I e Prezss e —3%  Sal molor paramaters
P're's,s @
EES —»Press e —*  Sal driver parameters

‘ Press 9
m —pPrass ;e —  Trialopaeration
|F ' m —»Prass e —%  Check wrong history racords
Prass @

Figure 4-1 Operation on a digital operation panel
Note: If a non real-time display interface is displayed for the control panel, and no key operation occurs,
the real-time display interface is automatically skipped after 20 seconds to avoid misoperation.

)

I"‘n’l l"l‘il

)
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Example 4-1: Set the denominator of electronic gear ratio to 10000 with

number system switching

Press MODE. The main menu is displayed. Choose F003.

Press SET. The interface for selecting addresses is displayed.

Press z to adBB3iust data as

Press SET to display the current value d3.35. Press SET again to modify the value d3.35. In this case,
the 1s* number at the right side is flickering. Short press MODE for three times to move to the first

position on the | eft . isihdieased tp 90@0s |8 thiz case,TtHe eurrenadata s
decimal.
Press z again. The content of nume'dedmabpoirg @fromalefttoc h a n g ¢

right) flickers. In this case, the data is hexadecimal. Press SET to confirm the current value. The 1%
decimal point on the right flickers. In this case, the denominator of the electronic gear ratio is modified to
10000.

Ir I\Tu:nl;ar;c ;al:e_{]);c;na_l]_ -I Press IrN_m:hE_ri; Va-lu:{ﬁe;aniac?m;l}-l
| | | |
| i | : I NI |
| [9 UlU UJ D 1 A E A UJ il
I 1 I - | ) 1 I
| Flickering I I Flemgﬁmml Flickering I

Figure 4-2 Number system conversion

Example 4-2: Set the speed to 1000 RPM/-1000 RPM with separate

regulation of bits

Press MODE. The main menu is displayed. Choose F000.

Press SET. The interface for selecting addresses is displayed.

Press z to adbjpaast data as

Press SET to display the current value d0.02. Press SET again to modify the value d0.02. In this case,
the 18t number at the right side is flickering.

Short press MODE for three timestomove tothe1posi ti on on the | eft. Press ;:
Press SET to confirm the current value. The 15t decimal point on the right flickers. In this case, the speed
is 1000 RPM.

Press & to mod-lfinghistdses thevld decineal poirt on the left flickers, indicating that the
current data is negative. Press SET to confirm the current value. The 1%t decimal point on the right
flickers. In this case, the speed is -10000 RPM.
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Chapter 5 KincoServo Software Introductions

5.1 Software Installation

This software doesnot need to install.Users <can
www.kinco.cn.

5.2 Quick Start

5.2.1 Hardware Configuration for Running KincoServo Software

KincoServo software can be used to configure all the parameters of FD Series servo driver via
RS232 or CANopen port.Please refer to Chapter 3 to connect servo driver and motor before using
it.

0 System c on progammirg via RSA32.f o r

24VDC power supply for driver.

Serial programming cable,whose wiring diagram is as following figure.

PC FD Servo RS232 Interface(X5)
RxD 2 TXD 2
TxD 3 RXD 3
GND 5 GND 5
0 System configuration for programming via CANopen

24VDC power supply for driver.
PEAK series USB or LPT adapter from PEAK company.
CANopen communication cable,its wiring diagram is as following figure:

Pecan FD Servo CAN Interface(X4)
CAN_L 2 CAN_L 2
CAN_H 7 CAN_H 7

5.2.2 KincoServo Software Online

@

2]

1.0pen the folder of KincoServo and double click the icon ,then it will open the window as following
figure:
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File Computer Driver Motor Extend View Help\\

1 e N o P

a.Title bar

b.Menu bar

c.Tool bar

2.New Project.

| Fllel Computer Driver Motor Extend View Help

SO~ ]
Open
Save 1o s
Exit
3dtwi 'l popup CdnmutatogWdyd xi i it uses s eRSR3RCO apmadr thektdhcekn fis e |
’E%{‘ Commutation Way = = @]ﬂ
" R34B5
 USBE
" CAH
i R3232C
" OFfFf Line
Hext Cancel

If it uses CAN tools such as PEAK-CAN, t henCANe | ant Nétoi.ck 0
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~

.............

" R3232C

" OFf Line

Hext Cancel ‘

4 Enter communication property interface.Set the parameters like COM,Baudrate,Driver ID corresponding to

the actual value in servo driver.Then click Comm Status button ﬂ,&

o

s Property (=] & s
COM |cOM3|  ~

Baudrate |38400 -

Driver ID

Comm Status

n

If it uses CAN connection,set the parameters like Baudrate,Driver ID.Then click Comm Status

button ﬂ

o

es (=)o =)
cad ver : 2.8 Detail

Baudrate [500 KBit/s |

Driver ID |1
Comm 5tatus .‘

5.Check the informations in the lower-right side.Ifthei nf or mat i ons are | i ke AComm
384000 and the Comm Status turns green,it means Kinc
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When it uses CAN connection,if the informations in the lower-r i g h t

Kinco FD Series Servo User Manual

File Computer Driver Motor Extend View Help

==

B @ ~ro e | < o [T (1]

Rs Property == =]

COM  |com1 v|
Baudrate (38400 vl

priver 1D |1

Comm Status

o

|Comm Status: Open COM1 38400 4

de are |like AComm

Bi t / Sthe CanmdStatus turns green,it means KincoServo software is online successfully.

File Computer Driver Motor Extend View Help

3 R

—

Bl E e e -H T

Rs o] ® /s

CAN Ver :2.8 Detail
Baudrate ]suu KBit/s| -
priver ID |1

Comm Status _

Comm Status: Open 500 KBit/s éjl

5.3 Menu Introductions

Open KincoServo software as following figure:
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rﬂs KincoServo b@gi
i J:File Computer Driver Motor Extend View Help Tom— P
(Bl E 0 e o f] mm ™ aitle bar
| | ™ b.Menu bar
c.Tool bar

|Comm Status: Closed /

The descriptions of Menu bar are as following table.

Name Descriptions

File Used to New,Open,Save project.

Computer Used to set communication property.

Driver Used to control driver,more details please refer to 5.4

Motor Used to configure motor parameters,more detail please refer to 6.1.3
Extend Used to change language and read/write driver parameters.

5.4 Driver Control

5.4.1 Basic Operate

5 Basic Operate EI'E‘@
| name | data | unit |

1= Operation_Hode_ Buff 1] DEC

2% Status_Yord D HEX

I= Pos_fActual 1] inc

L= Real Speed RPH ] Fpm

5% Iq 0. 054 Ap

i} Operation Hode 3 DEC -

7 CHD_g 0. 000 Ap

8 Pos_Target 1] inc

9 SpeedDemand RPH 100 rpm »

18 Control_Yord f HEX

11 Switch _DOn_Auto 0 DEC >

12 CHD_q_Hax 13. 092 np

In this menu,it can do some basic control operation for driver.About more details of operation
mode,please refer to Chapter8.
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Example 5-1. Use KincoServo software to control servo running in speed

mode by manual.

Step 1: Cancel the default setting of DIN1 and DIN3 according to Example 5-2.

Step2:Set the basic parameters according to fASpeed Modec
line in the figure,it means the driver is in speed mode.And the speed is 100RPM.Set the

SpeedDemand_RPM as negative value when need to run reversed.

5.4.2 Control Loop

P Poaition Loop |E| = |E|
| name | data | unit |

1 Kpp 10. 000 Hz

2 K Uelocity FF 100, 000 %

3 K_Acc_FF 32T6T DEC

4 Pos Filter N 1 DEC

c Max_Following_ Error 10000 inc

4 Velocity Loop |E| =] |El
| name | data | unit |

1 Kup 42 DEC

2 Kui 1 DEC

3 Hotch_H L50..000 Hz

y Motch_On 0 DEC

5 Speed Fb H 240, 000 Hz

] Speed_HMode 0] DEC

¥= Current Loop EIEIE
| name | data | unit |

1% Driver IIt Real 0. 000 %

2x Driver IIt Hax I 15T fAp

3 Motor IIt Real 0. 000 %

4 Hotor IIt Hax 4, 927 Ap

Cx CHD q Limit 13,092 Ap

6 CHD_q_Hax 13. 092 Ap

¥ Hcp L1848 DEC

L] Kci 112 DEC

In this menu, it is used to adjust parameters for dri
chapter 9.

Please be careful for parameters setting in Current Loop!lf users use FD Servo driver together with the servo
motors provided by Kinco Company, theloopit neednédét set
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5.4.31/0 Port
"Pe VO Port =mE=n =
Function SinulatePolarity Real Uirtual
DIN1[driver enable {7} g &
pIN2|Fault reset & &
pIng|operation mode & &
DIN4|P control & &
pINs|positive limit & &
DING|negetive limit g &
DIN7|homing signal & &
pIng NULL ® @
Function Sinulate Polarity Real
pout1 |Feady L
DOUT2 |“-‘""“" L
pouT3 [POSition reached+vel ... Y
DOUTH [Z8F0 velocity Y
DoUTS motor brake Y
pouts NULL L
pouT7 [NULL &

In this menui,it is used to set the functions and polarity of I/O ports,monitor the status of I/O ports and simulate
the 1/0O ports.

Example 5-2 Use KincoServo software to set the functions of 1/O port

Requirement: Cancel the functions of DIN1, DIN3 and DIN5.Set DIN2 as default reset,DIN4 as emergency
stop and OUT2 as Reference found.Others are set as default.

Step 1: Click the button L1 b e s i
following figure, then click OK.
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Step 2:Set all the functions of other 1/0 ports with the similar operations as step 1.Then select

Driver-> | ni ti al

are as following figure:

EE /0 Port List - . =
- s s -
Function 5 | D | Item g
DIN1|driver enable [] 86§1  driver enable
[] ©8ez fault reset
DIH2|Fau1t reset ---[{I[] o8au operation mode
~ |I0 ooes P control
pina|operation mode .|| @618  positive limit
~ lI0 weez2e negetive limit
DIH!;|F' control i | | [[] ©848 homing signal
[ oaoga reverse command =
DIH5|P“5itiUE limit  ---}i[] @186 internal speed ©
[[] o288 internal speed 1
DIH6|“EEIEti'-'E limit  --- (] ®©s88 internal position @
[[] o888 internal position 1
nIH?|huming signal sl 1068 quick stop
[ 2688 Start homing
DIHB|H“|—L -=-/1|[] 4888  active command
- — 10 see internal speed 2 B
Function [] 8aez internal position 2
DOUT1 |ready [] 8884  Hulti Din B
[[] &oos Hulti Din 1 i
DOUT2 [EFFOr ] —— b
pDOUT2 |p051tiun reached+ye 0K Cancel
I

—
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izel/ Save and click fASave control paramet e
#< /O Port =] B [z
Function simulatePolarity Real Uirtual
pIN1[NULL * @
DINZ| fault reset J & @
DIN3|NULL J * &
DIN4| quick stop J ® 9
DINS [NULL J e @
DING negetive limit J g $
DIN7 homing signal J 3 @9
DINs|NULL J * @
Function Simulate Polarity Real
pouT |Feady J ]
pouT2 | Reference Found J 9
pouT3 [position reached+uelj P
pouTs [ZEr0 velocity = &
pouTs [NULL J L
DOUTS [MOtor brake J L
poutz error E-d L]
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5.4.4 Operation Mode

In this menu,it is used to set and monitor the objects in each operation mode.More details please refer to
chapter 9.Following figure is the menu for pulse mode.

PR & B a0 SN S S |
File Computer Motor Extend View Help

Q E‘ Sﬂ Basic Operate : | m Dj

Control Loop
/O Port ‘
Operation Mode 3 Pulse Mode ¥ Pulse Mode EE@
Data Dictionary Analog Velocity Mode | name | data | T |
Driver Config Analog Torque Mode 1% Haster_Speed 0 DEC
ECAN 3 Multi Position Mode 2 Gear_Haster 0 DEC
Oscilloscope Multi Velocity Mode i gs:::iiz:sr ?000 I;EE
Error Control Homing Mode 5 Gear_Divider 1000 DEE
Error History Aute Tuning 6 FD_CW 1 DEC
Control Panel 3 Auto Reverse 7 PD_Filter 3 DEC
Initialize/Save 8 Frequency Check BO0 DEGC
Drriver Porperty
5.4.5 Data Object
¥ Data Dictionary EIE@
Sort |Index - Find what Find next

index |5uh |name o -

168688 88 Device Type

1881 88  Error_Register Index: 0x1000

1865 an sync_ID Sub Index; Gz 68

10806 88  ECAN_Sync_Period Name: Device Type

1888 88 Device_Name Data Type: Unsigned32

Attribute: only readable
Operator Help:
device name

10689 88 Product_Uersion

188a 88  Software_Uersion

1668 ae ID_Com

188C 88  Guard_Time

186D 88 Life Time Factor

188E 88  HNode_Guarding_ID

1818 aa Group_Store

16818 a Store_Loop_Data_381
16818 a2 Store_Device_Data_381
1818 a3 Store_HMotor_ Data_ 381
1014 aa Emergency_HMess 1D

1817 aa Producer_Heartbeat Time
1018 aa Group_ID

10818 ] Uendor_ID - -

4 LI k 4 k

In this menu,it can be used to query the address and descriptions of all the objects in FD driver.As
shown in above picture,there are Index,Subindex address and the name of the objects on the left
side.On the right side,there are the descriptions of the object.

Example 5-3 Use KincoServo Software to Add an Object

Requirement: Add an address in any menu. Her e we Wi
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Stepl:Open fiBmesriateod,then righ click in the window of AB
faddo, then it wild popup a window of AData Objecto.
Step22Ent er fAbaudrateo in AFind whato,then click AFind n
ACAN_Baudrated whose i nédarethedasdaiptiens of this abjecRifFtBel . Ther
rightside. As shown in following figure.
#< Data Dictionary o] @ |
Sort |Index - Find what | |baudrate Find next |
index |suh |name - -
2616 ae Group_Ervror
2616 81 Error_History[6].Error Index: Bx2F81
2616 82  Error_History[6].DCBUS Sub Index: 8200
2616 83 Error_History[6].Speed skzy L (il et
2616 84  Error_History[6].Current Data Type: Unsigneds
2616 a5 Error_History[6].Temperature Attribute: writeable real-update
. Operator Help:
2616 a6 Error_History[6].Hode CAN baudrate settin
2616 a7 Error_History[6].time 188: 1H 9
2616 a8 Error_History[6].PWHM_State SB; c ook
2617 ae Group_Ervror 25 - 20Ok
2617 a1 Error_History[7].Error 12:= 1925k
2617 82  Error_History[7].DCBUS 3 5: 5Pk
2617 a3 Error_History[7].-Speed
2617 ay Error_History[7]-Current
2617 a5 Error_History[7].Temperature
2617 a6 Error_History[7]-Hode
2617 a7 Error_History[7].time
2617 a8 Error History[7].PWH State
T G T e — ] .
1 | i} | 3 1
Step3:Doubl e click the object t add this object into 0B
Fe Basic Operate EI [=] @
| name | data | unit |
1= Operation Hode Buff 1] DEC
2% Status_YWord D HEX
3= Pos_fictual 1] inc
L= Real Speed RPH 0] Fpm
5 I_q 0. 000 Ap
i Operation_Hode -4 DEC
7 CHMD_q 0. 000 Ap
8 Pos_Target 0 inc
0 SpeedDemand_RPH 0 rpm
18 Control_Yord B HEX
11 Switch On_Auto 1] DEC
[l _a_Mas (14 i
13 [ CAN_Baudrate 58 [DEC_ |
Step4d:l f you need to delete the object idetbetomenu. Right

delete the object.If you need to know more details of the object,then right click the object
detail s.

and select
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5.4.6 Driver Config

In this menu,it is used to set the parameters such as User Password,Brake resistor,RS232 communication

and so on. ﬁ
¥ Driver Config E“E‘@
| name | data | unit |
[ [User secret  T[dsw _ Joec |
2 Cchop_Resistor ___ & ____ Ohm
3 Chop_Power_Rated a u
4 Chop_Filter 15.368 5
= Key Address_FAa@i 25 DEC
i] R3232 Bandrate J8400.0008 Bandrate
i Frequency_ Check G088 DEC
8 ID_Com 1 DEC

Example 5-4 Use KincoServo to set an User Password

Stepl:Set the number fA123406as password in the object @
box in the figure above.

Step2Cl i ck fASave al/l ¢ o n t->inidlize/fave ta save pagametars,thiem Dr i ver
Click AReboot drivero.

Step 3:The password will be activated after rebooting driver.Then users can not set any parameters before
entering the correct password in the object fAUser _Se
Step 4:EnterOintheobhject AUser Secretod to cancel the password

5.4.7 ECAN Settingg CANopen PDO Setting”™

This menu is used to set CANopen communication parameters.About details please refer to chapter 10.
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< RPDOL EREREE
| name | data | unit |
a Group_RX1_PDO @ DEC
1 R¥1_PDOA 608720020 HEX
2 Rx1_PDO2 68600008 HEX
3 Rx1_PDO3 a HEX
4 Rx1_PDOY a HEX
L R¥1_PDOS a HEX
[i] RX1_PD0O6 a HEX
7 RX1_PDO7 a HEX
L] RX1_PDOS a HEX
9 R¥1_ID 201 HEX
1@ R%1_Transmission 254 DEC
11 R%1_Inhibit Time a DEC
P TPDOL (= ][ @ ][=]
| name data | unit |
@ Group_TX1_PDO o DEC
1 TX1_PDOA 684108818 HEX
2 TX1_PDO2 a HEX
3 T¥1_PDO3 a8 HEX
4 T&1_PDOY a HEX
= T&1_PDOS a HEX
i] T&1_PDOG a HEX
¥ T«1_PDO7 a HEX
8 TX1_PDOS8 a HEX
9 TX1_1ID 181 HEX
1@ TX1 Transmission 254 DEC
11 T%1 _Inhibit Time a8 DEC
7< Others = ®
| name | data | unit |
B Uendor_ID 00 HEX
1% ECAN_Sync 20 HEX
2 sync_ID 18088 HEX
5.4.8 Oscilloscope
Il oscope can adjust servobs

Os ci
on.

There are two ways to open oscilloscope as following figures.
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File Computer | Driver | Motor Extend View Help
J D‘ Sﬁ Basic Operate ‘m
‘\ D ' ' Control Loop y B/ b
I/O Port
Operation Mode »

Data Dictionary

Driver Config
ECAN »
Oscilloscope
Error Control
Error History
Control Panel »

Initialize/Save

Driver Porperty

Fig.2.Menu bar---Driver--Oscilloscope
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Follows are the parameters instructions in Oscilloscope.

F's Dscilloscope =& .@
—;
791
f \I
J 1
| Py
J \
|
| \
\ \
3. 1850 9. 3750 15 $250 21 87S0 28.1250 (ms)
3
Scanrate |1 62. 5us Channel Scale  Offset Urit Auto  Cursor
| = “ [-8.67913i = = - Time(us) Data(n
Pointer affset [250 1|18 ds'” j 'ZI Ap ~ : f Cursor (us) thp)
. i 1 - Cursor 1 115.59 0.641602
Mumber of value[500 o o [speea_tE T Bac o] .. [se2 |00 [ <@ | I
Trigger on <ignal SR 2] Cur sor 2 [16.28 17.156250
b[——lq ':I er -ﬂu-az“-e Z“ ~/F ch1a |1 ,] 2 I
— - Q.69 16.514648
F oo e <] ur| ;]J 1e-6 ﬂ [Fe ;“ Bl Decrease valuz |
A
[T centinse start | Reread | Finfsh Export I Inport |
—— [ ms iy ==
-t 100 pEC '] Sert fiwier =] Find what | Find nest Click here to open Data
. " Dictonary and choose objects.
Click it to change e Sty
into falling edge
trigger -
4 h 4 A 4
Cycle time for sampling Pointer ofFset:To set Number of value:To set Trigger .In this picture,it
data.In the figure.it sets How many Data will be the number of means to sampling data
1,means the cycle time save before the condition sampling.In this picture,it when the actual current
is 62.5us means it will sampling q reach 100 dec.dec is
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trigger.In this picture,it
means that it will show
250 data before the
actual current reach 100
dec.

500 data.

internal unit,user can
change into Amp.
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Kincos#

¥'s Oscilluscope = | ET!@
—
2138
/ -‘I
{ Al
! \
I.’ 7 \
3. 1850 9 3750 15 4250 21 8750 28._131250 (ms)
3
Scanrate |1 62. Sus Channel Scale Offset Urit Auto Cursor
<] ...|[sec06 = |-8.67913i= = = Time(us) Data(Ap)
Pointer offset |250 1w Il'q '—J—” Z“ ‘2“" —J B : f :"rsor 1 I I :
. a 1 - Cursor 1 [15.59 0.641602
,:?m,. of “:“[_ioo > o [Speed_eET_Bac -] ...[[se2 j [1008 :][r.n A = e ] :
rigger on <signa . - 2 |16.28 17.156250
fa -4 2rl K e (R0 = | Z]P ena [t ]
— . - Decrease value |°-6° |16.516a8
E o P T R O | S |
I cniltirue start | Reread I finish Export l Import |
[ 4 L) &
Click it to observe the 7 .
curve continuously If triggered by To reread the sampling Equn the sampling Import data to show
manual click it to data data into a .csv file the curve for observe
start sampling.If
triggered by
condition,click it
to start to wait for
the condition
trigger
F's Dscilioscope T ey @ eS|
=3
87913
F: B
|il
| \
f s \
\
‘.\
31850 9. 3750 15. §250 Z1.87S0 281250 (ms)
-}
Scanrate |1 62, Bus Channel Scale 0ffset Urit Auto cursor
I <] ...|5e0 = —s..nm-m'ﬂa = _ Time(us) Data(Ap)
Pointer offset 250 17 |1a =l 2= :“ =] lne = |4 ; f e l I
. a = Cursor 1{ |15.59 0.641602
S d_QEI_B | aaa -10038 - - =
1luinber of ua:ue ?BB 2 17[ peed_QEI_Bac ~| ||5=2 Z“ jlr!n ~F & 2 - Cursor | :
rigper on signa’ = ~ 2 |16.28 17.156250
1 a | ar| j...l[u-sj[-e :“ ~F chw[t -
= = 0.69 16.514648
F oo fec o] wir] I e | O Al = Decrease value | |
IT centinue start ‘I Reread I Fin‘fsh A A Export | Import I

sampling

Click it to choose [ ) s . .
the channel used for " ] Fina exe_| Offset:Adjust it to move Choose the unit of
- n .|| the curve in vertical sampling data
L Kare : Stor o0 o

2
Pruguct_version
SoFtware_Uersion
T6_tan

Group_10
W uenaor_in

Click here to open Data
Dictonary and choose objects.
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F's Oscilloscope ey &
—
‘I
F 3
\
+
|
|
3 12850 2. 3750 15§29 21 8750 28. 120 (ms)
aY
3
Scanrate |1 62, bus Channel Scale 0ffset Urit Auto Cursor
1 v ...||5e0 j —n.ﬁ?ma::‘ A -~ ¥ s = Time (us) Data{Aap)
Pointer offset |250 ) [ = =i = _:_g Cursor
. . 1 - Cwrsor 1 |15.59 0.641602
Humber of value|500 > v |Speed_QEI_Bac ~| ...||se2 Zi [-1088 Z“rpn - = | I
g — ursor
Trigger on <ignal - - - 2 [16.28 | 17.156250
[—I_q .. 2 |—| =| o= 1:-6;“—9 Z“ ~F ©&hw[1 -
- A Decrease value |°-59 16.514648
Flo e =l ac] O e L | o e
[T centinie Start I Reread I Finish Export | Import |

Data difference between
cursor | and cursor 2

Time difference between

for measurement cursor | and cursor 2

To choose ihe channel ‘

5.4.9 Error Control

This menu is used to monitor the current error information.As shown in following figure,The Hex data is the
same error code as shown in LED display on servo driver.The small box is used to choose whether to shield
error or not.There is error when the lamp is red.The text is the descriptions of error.About more details please
refer to chapter 11.

Note:Please be careful for shielding error,and not all the errors can be shielded.

¥< Error Control E’E‘@
i) Internal
0062 v il Encoder ABZ
0084 v @8 Encoder UUW
0808 v () Encoder Counting
0818 v () Over Temperature
0828 [ Q) Over Voltage
geud [+ () Low Uoltage
0880 [ () Ouver Current
8108 [v (I} Chop Resistor
0200 [ () Following Error
o400 v () Logic Uoltage
0800 v ) IIt Error
1860 [+ (I Over Frequency
2060 v I Reserved
40008 ¥ () Communtation
g@e0 [v () EEPROM Error
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5.4.10 Error History

FD Servo driver provides 7 groups of historical error informations.Users can query the informations such as
error code,voltage,current,temperature,speed,operation mode,driver accumulated working time and so on.

¥« Error History EI@@
| name | data | unit | -

1= Error_History[ @] .Error 208 HEX

2= Error_History[8].DCEUS 296 u =

I Error_History[8].Speed 1272, 000 rpm

hx Error_History[8].Current =T. 600 Ap

G Error_History[8].Temperature 25 degree

G Error_History[ @8] .Hode 1 DEC

7 Error History[8].time 11134, 950 Min

8= Error_History[8].PUWH_State TT HEX

B Error_History[1].Error 208 HEX

109 Error_History[1].DCEUS 297 u

11= Error_History[1].Speed 1680, 000 rpm

12= Error_History[1].Current =T, 506G Ap

13= Error_History[1].Temperature 2d degree

4= Error_History[1].Hode 1 DEC

15%  Error_History[1].time 11135. 400 Hin 7

5.4.11 Control Panel

This menu is used to set and query all the parameters which are corresponding to the parameters
from Group FOO0O to FOO7 in servo driver.

5.4.12 Initialize/Save

This menu is used to save and initialize parameters and reboot servo driver.
Initialize/5ave ‘ ; u

S5ave control parameters

S5ave motor parameters |

Initialize control parameters

Reboot driver

5.4.13 Driver Property

This menu is used to display the informations such as driver model,software version,serial number and so on.
45



Kincos#

Kinco FD Series Servo User Manual

Chapter 6 Motor Selection,Trial Operation and Parameter

List

6.1 Driver and motor configuration

There is no default motor type set in driver,so users need to set the motor model before using the
driver.Please refer to the selection table in 6.1.1 when setting the motor model.

6.1.1 Configuration Table for FD Servo Driver and Motor

PC | LED Motor Model Suitable Servo
LED Code:d4.19 FD422 | FD432 | FD622
' Display FFF.F if not enablgcD120 displays FF)
K@ | 404b | Do not configure motor Display 800.0 if enabléCD120 displays 16)
KO 304.b | SMH60S00203 0 A YK K 1 a
K1 314.b | SMH60S00403 0 A 3K KT a
K2 324.b | SMH80S00753 0 A 3K K T a
K3 334.b | SMH80S01003 0 A 3K KT a
K4 344.b | SMH110D01052 0 AyAK KT a
K5 354.b | SMH110D01253 0 AyAK K1 a
K6 364.b | SMH110D01262 0 AyAK K1 a
K7 374.b | SMH110D01263 0 AVAKH K T a
K8 384.b | SMH110D01573 0 AVAKH K T a
K9 394.b | SMH110D01883 0 AVAKH K T a
KB 424.b | SMH130D01052 0 AyAKH K T a a
KC 434.b | SMH130D01572 0 AyAKH K T a a
KD 444.b | SMH130D02102 0 A yAKH K1 a
KE 454.b | SMH150D02302 0 A yAKH KT a
EO 304.5 | SME60S00203 0 A BKK T a
El 314.5 | SME60S00403 0 AY3K K1 a
E2 324.5 | SME80S00753 0 AY3K K1 a
SO 305.3 | 130D-010520AAK-2LS a a
S1 315.3 | 130D015%#20AAK-2LS a
S2 325.3 | 130D015%#15AAK-2LS a
S3 335.3 | 130D020020AAK-2HS a
S4 345.3 | 130D023515AAK-2HS a
85S004505AAK-FLFN a
F8 384.6 —
85S004505AAK-FLFO-KT a
Noté y=A: No brakRirect clasblH ¢ onné ®eommended Configuration
=B: With brake =N HFO series standard connector of Servo and Motor
=C YL22 series standard connector
=M 2*M17 series Intercontec connector
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6.1.2 Procedure for Motor configuration

If there is no motor type set in driver,then the driver will appear error FFF.F or 800.0.There are two ways to set

the motor type in driver as follows:
Servo and motor connect
Servo Ready - N
correctly

1.Panel operation.
Do not enable Enable

x k.

LED displays FFF.F LED displays 800.0

Display FFF.F or 800.0 means the motor
haven't configured

Press MODE
h 4

Enter the motor
parameters ™ list

—" Enter FO(4

Press SET

k4

Set the motor model,
Press Enter to conlirm

N d4.19

Check if the motor’s model
corresponds to actual motor

| Please configure the right
" Motor's model before restart

Eestart Servo

L

Trail Operation

v
Set Servo
Parameters

Pl ease configure the right Ihtostomersiventtmesktdhe mater madel,e r e
they should set D4.19 to 303.0 (Press SET to confirm) and then d4.00 to 1(Save motor parameters), after
restart the servo they can reset motor model and servo parameters according to the above chart

2.KincoServo software operation

Connect the servo to PC, open the KincoServo, then Menud Driverd Control Paneld F004, in the FO04, in

the FOO04, set the 19th operation: Motor Num (Please refer to the servo and motor configuration table), after
that press Enter to confirm, then restart servo.

Pl ease configure the right M the custotners wanot doerdset theerhotor e r
model, they should set d4.19 (Motor Num in FO04) to 00(Press SET to confirm), then enter the Initialize/Save
page, click the Save motor parameters. After restart the servo, they can reset the motor model and set
servo parameters.
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6.2 Trial Operation

6.2.1 Objective

The trial operation allows you to test whether the driver works properly, and whether the motor runs stably.

6.2.2 Precautions

Ensure the motor type is set correctly.

Ensure that the motor is running without load. If the motor flange is fixed on the machine, ensure that the
motor shatft is disconnected from the machine.

Ensure that motor cables, motor encoder cables, and power circuits (power lines and control power lines) are
properly connected. For details, see Chapter 3.

During t he tri al operation, if you Il ong press z or & wh
signals, and analog signals of the external controller are temporarily unavailable, so safety must be ensured.

During the trial operation, the system automatically adopts the instantaneouss peed mode, -3dat i
mode.

After the trial operation, Group FO06 exits automatically. To enter Group FO06 again, you must re-activate the
trial operation.

If motor/encoder cables are wrongly connected, the actual rotation speed of the motor may be the possible
maximum rotation speed, or the rotation speed is 0 and the actual current value is the maximum value. In this
case, make sure to release the button; then check cable connection and test it again.

If there is problem in the keys,then trial operation can not be used.

6.2.3 Operating Procedure

Please make sure the correct wiring of STO(refer to chanpter 3.4.3) before using trial operation,or the driver

will display error 200.0.

Operate by panel:

Press MODEtoent er Group FOO0O4. Select the object address #d
Press MODEt o enter Group FOOO. Sel ect the object addr e
iSpeedDemand_RPM".

Press MODE to enter Group FO06. Arrange a test for keys, witht he def ault value of d6. 4
adjust the data to d6.31. Then, press ¢, the data aut
the data to d6.25.

PressSETt o activate trial operationadktndohi andaségeg mbéon!
When | ong pressing 2z or ¢&, the motor automatically | o
fSpeedDemand_ RPMO separately. During the trial oper at
time.

The motor set counter clockwise as positive direction.If the direction is not fit for the requirement ,users can
change the direction through the parameter d2.16 in Group F002.

Operate by CD-PC software:

' Set motor mode in AMotorod in the software.

2 Refer to Fig.5-1 to operate by manual.
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6.2.4 Diagram of Trial Operation

Press MODE
Enter FOo4 | Lress SET . d4.18 »| Check Motor Model
Press MODE
v
Enter FOOO Press SET . d0.07 . Set spu.:u:i{ Positive and
negative speed can be set)

Press MODE

— Pres db,40--Press ¥ -
Enter FOO6 8 SET 3 d6.31 {press W change to
| do 15 —Press k-=di.25

Test the keys

v

Press SET (LED displays™ abed”™

Wofor runs with the di0Z speed, TTold pressing A,
motor runs in positive direction, pressing ¥ means
negative direction

v
Hold
pressing dor W

Y

Fig.6-1 Trial operation

6.3 Descriptions of Parameters

Group FO0O represents an instruction group, and the parameters in this group cannot be saved.

The address d4.00 is used to save the motor parameters set for Group FO04. Note that this group of
parameters must be set when customers choose third-party motors, but these parameters need not to be set
for the motors delivered and configured by our company.

d2.00, d3.00 and d.5.00 represent the same address, and are used to save all setup parameters except those
of motors (Group FO01/F002/F003/F004/F005). Three numeric objects (d2.00/d3.00/d5.00) are developed to

facilitate customers.

Parameter List: Group FO0O (To Set Driver Instructions)

Numeric | Internal Variable Name | Meaning Default | Range
Display | Address Value
Operation_Mo | 0.004 (-4): Pulse control mode,
de including pulse direction (P/D) and

double pulse (CW/CCW) modes. 0.003
(-3): instantaneous speed mode

0001 (1): Internal position control
do.00 60600008 mode -4 /
0003 (3): Speed mode with
acceleration/deceleration

0004 (4): Torque mode

Note: Only applied in the working
mode where no external signals
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control the driver.

do.01

2FF00508

Control_Word_
Easy

000.0: Releases the motor

000.1: Locks the motor

001.0: Clears errors

Note: Only applied in the situation
where enabling a driver or wrong | O /
resetting is not controlled by external
signals. After the wrong reset of the
driver, the motor must be enabled
again.

do.02

2FF00910

SpeedDemand
_RPM

Sets the motorbs t
when the dri ve3ro wo
mode and the address d3.28 is setto O
(without external analog control).

do.03

60710010

Target_Torque
%

Sets input torque instructions (current
instructions) when the driver works in
the 40 mode and (0
set to 0 (without external analog
control).

-2047
2047

do.04

2FF00A10

Vc_Loop_BW

Sets the velocity loop bandwidth. The
unit is Hz.

This variable can only be set after auto
tuning is performed properly; otherwise
the actual bandwidth goes wrong,
which causes abnormal working of the
driver.

If the auto tuning result is abnormal, | / 0" 600
setting this parameter may also cause
abnormal working of the driver.

Note: This parameter cannot be
applied when auto tuning s
unavailable.  After  setting  this
parameter, apply d2.00 to save the
settings as required.

d0.05

2FF00B10

Pc_Loop_BW

Sets the position loop bandwidth. The
unit is Hz.
Note: After setting this parameter, | / /
apply d2.00 to save the settings as
required.

d0.06

2FF00C10

Tuning_Start

If the variable is set to 11, auto tuning
starts. All input signals are neglected
during auto tuning. The variable is
automatically changed to O after auto | O /
tuning is completed.

Sets the variable to other values to end
auto tuning.

Parameter List: Group FOO1 (To Set Real-Time Display Data)

Numeric Internal Variable Name Displayed Content
Display Address
d1.00 2FFO0F20 | Soft_Version_LED Software version of numeric display
d1.01 2FF70020 | Time Driver Accumulated working time of the driver (S)
d1.02 2FF01008 | Motor_lIt Rate Ratio of real iit to the maximum iit of a motor
d1.03 60E61210 Motor_Iit_Real Actual data of motor overheat protection_
The formula of conversion between display value and
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Numeric Internal Variable Name Displayed Content
Display Address
actual current(Average value):
L= JMotor_lIt_Real*512, |,
ms 2047 J2
| peax 1S the max. peak value of the output current
of driver.
d1.04 >EE01108 Driver_lIt Rate Ratio of real iit to the maximum iit of a driver
d1.05 60F61010 Driver_lIt Real Actual data of driver overheat protection
d1.06 2FF01208 | Chop_Power_ Rate Ratio of actual power to rated power of a braking resistor
d1.07 60F70D10 | Chop_Power_Real Actual power of a braking resistor
d1.08 60F70B10 | Temp_ Device Temperature of a driver (T)
d1.09 60790010 Real DCBUS Actual DC bus voltage
d1.10 60F70C10 | Ripple DCBUS Fluctuating value of the bus voltage (Vpp)
d1.11 60ED0010 Din_Status Status of an input port
d1.12 20101410 Dout_ Status Status of an output port
d1.13 25020F10 | Analogl out Filter output of external analog signal 1
dl.14 25021010 | Analog2_out Filter output of external analog signal 2
d1.15 26010010 Error_State Error state
d1.16 26020010 Error_State?2 Error state word 2
Driver status word
bit0 Ready to switch on
bitl' Switch on
bit2 Operation enable
bit3 Falt
bit4 Voltage Enable
bit5 Quick Stop
bit6' Switch on disable
bit7 Warning
d1.17 60410010 Status_Word bitg Reserved
bit9 Reserved
bitl0' Target reach
bit1l" Internal limit active
bitl2 Step.Ach./V=0/Hom.att.
bitl3 Foll.Err/Res.Hom.Err.
bitl4 Commutation Found
bitl5 Referene Found
d1.18 60610008 Operation_Mode Buff | Efficient working mode of a driver
d1.19 60630020 Pos_Actual Actual position of a motor
d1.20 60FB0820 | Pos_Error Position following error
dl.21 25080420 Gear_Master Count of input pulses before electronic gear
dl1.22 25080520 Gear_Slave Count of executed pulses after electronic gear
d1.23 25080C10 | Master Speed Pulse speed entered by the master axis (pulse/mS)
dl.24 25080D10 | Slave_Speed Pulse speed of the slave axis (pulse/mS)
d1.25 606C0010 Real_Speed_RPM Real speed (rpm) o
Internal sampling time: 200 mS
d1.26 60F91910 Real_Speed_RPM2 Real speed (0:01 r_pm).
Internal sampling time: 200 mS
d1.27 60F91A10 Speed_1mS Speed data (m_c/l r_nS)I
Internal sampling time: 1 mS
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Numeric Internal Variable Name Displayed Content
Display Address
dl1.28 60F60C10 | CMD_g_Buff Internal effective current instruction

Actual current
The formula of conversion between display value
andactual current:

d1.29 60F61710 |1 q LI PR
™ 2047 2
| pea 1S the max. peak value of the output current
of driver.
d1.30 60F90E10 | K Load Load parameter
d1.31 30100420 Z_Capture_Pos Position data captured by encoder index signals

Parameter List: Group FO02 (To Set Control Loop Parameters)

Numeric | Internal Variable | Meaning Default | Range
Display Address Name Value
Store_Lo | 1: Stores all setup parameters except those of
op_Data | a motor

d2.00 2FF00108 R 0 /
10: Initializes all setup parameters except
those of a motor
42.01 60F90110 Kvp Sets the response speed of velocity loop 0
32767
Kvi Time used to adjust speed control to 0
d2.02 60F90210 compensate minor errors 16384

Notch_N | Notch/filtering frequency setting for a velocity
loop, used to set the frequency of the internal
notch filter, so as to eliminate the mechanical
resonance produced when the motor drives
d2.03 60F90308 the machine. The formula is | 45 0" 90
F=Notch_N*10+100.

For example, if the mechanical resonance
frequency is F = 500 Hz, the parameter should

be set to 40.
Notch_O | Enable or disable the notch filter
d2.04 60F90408 | n 0: Disable the trap filter 0 /

1: Enable the trap filter

Speed F | You can reduce the noise during motor
b N operation by reducing the feedback bandwidth
of velocity loop. When the set bandwidth
d2.05 60F90508 becomes less, the motor responds slower. 0" 45
The formula is F=Speed_Fb_N*20+100.

For example, to set the filter bandwidth to "F =
500 Hz0, you need to
Speed_M | 0: Speed response after traveling through a
ode low-pass filter

d2.06 60F90608 1: Direct speed response without filtering 0 /
2: Feedback on output feedback
42.07 60FBO110 Kpp Proportional gains on position loop Kpp 1000 26384
K_Speed | 0 indicates no feedforward, and 256 indicates 0
d2.08 60FB0210 FF 100% feedforward 256 256
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Numeric | Internal Variable Meaning Default | Range
Display Address Name Value
K_Acc_F | The data is inversely proportional to the 32767
d2.09 60FB0310 | ¢ feedforward TFFF 10
Profile_A | To set trapezoidal acceleration (rps/s) in the o
d2.10 2FF00610 cce_16 f30 and A10 modes 610 2000
Profile_D | To set trapezoidal deceleration (rps/s) in the o
d2.11 2FF00710 ece_16 30 and Al10 modes 610 2000
Kcp To set the response speed of the current loop
d2.12 60F60110 and this parameters does not require adjusting / /
d2.13 60E60210 Kci Time used to adjust current control to / /
compensate minor errors
d2.14 60730010 CMD_q_ _Indlcate_s the maximum value of -current / /
Max instructions
Speed_Li | The factor that limits the maximum speed in
mit_Fact | the torque mode
or F =F rmmmrmr e ——————— b < |
Aclualtorque= 5 SnenorqueT P TV . e J;ctua]speed:a;mumspeeul 0
d2_15 60F60310 Actual torque ~ Set torque Actual speed ~ Maximum speed Actual speedf1aximum speed: 10 1000
V the maximum speed complies with d2.24
Max_Speed_RPM parameter settings
Invert_Dir | Runs polarity reverse
d2.16 607E0008 05 CpunterclockW|se indicates the forward 0 /
direction
1: Clockwise indicates the forward direction
K_Load Indicates load parameters 20°
d2.17 60F90E10 / 15000
Kd_Virtu | Indicates the kd of observers o
d2.18 60F90B10 | 1000 32767
Kp_Virtu | Indicates the kp of observers o
d2.19 60F90C10 | 1000 32767
42.20 60F90D10 Ki_Virtual | Indicates the ki of observers 0 0
16384
Sine_Am | Proper increase in this data will reduce the
plitude tuning error, but machine vibration will become
severer. This data can be adjusted properly 0}
d2.21 60F91010 according to actual conditions of machines. If 64 1000
the data is too small, the auto tuning error
becomes greater, or even causes a mistake.
Tuning_S | It is helpful to reduce the auto tuning time by o
d2.22 60F91110 | cale reducing the data, but the result may be | 128 16384
unstable.
42.23 60F91210 Tuning_F Indicates filter parameters during auto-tuning 64 1
ilter 1000
Max_Spe | Limits the maximum rotation speed of motors o
d2.24 60800010 ed RPM 5000 6000

Parameter List: Group

FOO3 (To Set Input/Output & Pattern Operation

Parameters)
Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
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Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Range

d3.00

2FF00108

Store_Loop_Dat
a

1. Stores all setup parameters
except motors
10: Initializes all setup parameters
except motors

d3.01

20100310

Dinl_Function

d3.02

20100410

Din2_Function

d3.03

20100510

Din3_Function

d3.04

20100610

Din4_Function

d3.05

20100710

Din5_Function

d3.06

20100810

Din6_Function

d3.07

20100910

Din7_Function

000.1: Driver enable

000.2: Driver fault reset

000.4: Operation mode control
000.8: P control for velocity loop
001.0: Position positive limit
002.0: Position negative limit
004.0: Homing signal

008.0: Reverse speed demand
010.0: Internal speed control 0
020.0: Internal speed control 1
800.1: Internal speed control 2
040.0: Internal position control 0
080.0: Internal position control 1
800.2: Internal position control 2
800.4 Multi Din 0

800.8 Multi Din 1

801.0 Multi Din 2

802.0 Gain switch 0

804.0 Gain switch 1

100.0: Quick stop

200.0: Start homing

400.0: Activate command

Note:DinX_Function(X is 1-7) is
used to define the function of
digital inputs.

000.1

000.2

000.4

000.8

001.0

002.0

004.0

d3.08

2FF00D10

Dio_Polarity

Sets |0 polarity

d3.09

2FF00810

Dio_Simulate

Simulates input
enforce  output
outputting

signals, and
signals  for

d3.10

20000008

Switch_On_Auto

Automatically locks motors when
drivers are powered on

0: No control

1. Automatically locks motors
when drivers are powered on

d3.11

20100F10

Doutl Function

d3.12

20101010

Dout2_Function

d3.13

20101110

Dout3_Function

d3.14

20101210

Dout4_Function

000.1: Ready

000.2: Error

000.4: Position reached
000.8: Zero velocity
001.0: Motor brake
002.0:Velocity reached
004.0: Index

008.0: The maximum
obtained in the torque mode
010.0: PWM ON

020.0: Position limiting
040.0: Reference found
080.0: Reserved

100.0: Multi Dout 0
200.0: Multi Dout 1

speed

000.1

000.0

00a.4

000.8
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Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
Dout5 Function | 400.0: Multi Dout 2
d3.15 20101310 Note:DoutX Function(X is 1-5) is | 000.0 /
used to define functions of the
digital outputs.
Din_Mode0 If a digital input is defined as
d3.16 20200D08 Operayon mode_control,then this 4 /
operation mode is selected when
the input signal is invalid
Din_Model If a digital input is defined as
Operation mode control,then this
d3.17 20200E08 operation mode is selected when -3 /
the input signal is valid
d3.18 20200910 I\D/Iln_SpeedO_RP Multi-speed control: 0 [rpm] 0 /
43.19 20200A10 |I\D/Iln_Speedl_RP Multi-speed control: 1 [rpm] 0 /
d43.20 20200B10 |l\)/lln_SpeedZ_RP Multi-speed control: 2 [rpm] 0 /
d3.21 20200C10 I\D/Iln_Speed3_RP Multi-speed control: 3 [rpm] 0 /
Analogl_Filter Used to smooth the input analog
signals
F (Filter Freque :
d3.22 25020110 Analogl_Filter) 5 1 127
@ ( Ti me€Eonstant) =
Analogl_Filter/4000 (S)
Analogl Dead Sets dead zone data for external 0
d3.23 25020210 analog signal 1 0 8192
Analogl_Offset Sets offset data for external analog -8192
d3.24 25020310 signal 1 0 - 8192
Analog2_Filter Used to smooth the input analog
signals
Filter frequenc )
d3.25 25020410 Analogl_Filter) 5 1 127
Time Constant: T =
Analogl_Filter/4000 (S)
Analog2_Dead Sets dead zone data for external 0
d3.26 25020510 analog signal 2 0 8192
Analog2_Offset Sets offset data for external analog -8192
d3.27 25020610 signal 2 0 - 8192
Analog_Speed_ | Chooses analog-speed channels
Con 0: Invalid analog channel
d3.28 25020708 1: Valid analog channel 1 (AIN1) 0 /
2: Valid analog channel 2 (AIN2)
Valid mode -3 and 3
d3.29 25020A10 Analog_Speed_F | Sets the proportion  between 1000 /
actor analog signals and output speed
Analog_Torque_ | Chooses analog-torque channels
Con 0: Invalid analog channel
d3.30 25020808 1: Valid analog channel 1 (AIN1) 0 /
2: Valid analog channel 2 (AIN2)
Valid mode 4
d3.31 25020B10 Analog_Torque_ | Sets th_e proportion  between 1000 /
Factor analog signals and output speed
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Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Range

(current)

d3.32

25020908

Analog_MaxT_C
on

0: No control
1: Max. torque controlled by AIN 1
2: Max. torque controlled by AIN 2

d3.33

25020C10

Analog_MaxT_F
actor

Indicates the max torque factor on
analog signal control

8192

d3.34

25080110

Gear_Factor

Indicates the numerator to set
electronic gears when the
operation mode is -4

1000

-32767

32767

d3.35

25080210

Gear_Divider

Indicates the denominator to set
electronic gears when the
operation mode is -4

1000

32767

d3.36

25080308

PD_CW

Pulse mode control

0...CW/CCwW

1...Pulse/Direction

2...Incremental encoder

Note:After changing this
parameter,it needs to save by
d2.00/d3.00/d5.00 and then reboot
driver.

d3.37

25080610

PD_Filter

To flat the input pulse.

Filter frequenc
PD_Filter)

Time constant: T = PD_Filter/1000
Unit: S

Note: If you adjust this filter
parameter during the operation,
some pulses may be lost.

32767

d3.38

25080810

Frequency_Chec
k

Indicates the limitation on pulse
input frequency (k Hz)

600

0" 600

d3.39

25080910

PD_ReachT

Indicates the position reached time
window in the pulse mode
Unit: mS

10

32767

d3.40

2FF10108

Din_Position_Sel
ect L

Select which internal position will
be set.(The range of L is 0-7)
Din_Pos0

Din_Pos1

Din_Pos2

Din_Pos3

Din_Pos4

Din_Pos5

Din_Pos6

Din_Pos7

d3.41

2FF10210

Din_Position M

Refer to d3.42

d3.42

2FF10310

Din_Position_N

The position of internal position set
in Din_Position_Select L

Din_Pos =
Din_Position_M*10000+Din_Positi
on_N

d3.43

20200F10

Din_Control_Wor
d

Absolute positioning/Relative
positionin gsetting
2F:Absolute positioning
4F:Relative positioning
Note:This parameter
save and reboot
change.

needs to
driver after

2F
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Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
d3.44 20201810 am_Speed4_RP Multi-speed control: 4 [rpm] 0
d3.45 20201910 aln_SpeedS_RP Multi-speed control: 5 [rpm] 0
d3.46 20201A10 I\D/Iln_Speed6_RP Multi-speed control: 6 [rpm] 0
43.47 20201B10 I\D/Iln_Speed7_RP Multi-speed control: 7 [rpm] 0
Parameter List: Group FO04 (To Set Motor Parameters)
Numeric Internal Variable Name Meaning
display Address
d4.00 2FF00308 Store_Motor Data 1: Stores the set motor parameters
Host computer (ASCIl code) numerical
display (hexadecimal)
A00oO. .. .. ..... ... 303
About the motor number please refer to chapter
6.1.1.
d4.01 64100110 Motor_Num Note: 1.Set the motor parameters refer to
chapter 6 before operating.
2.1t must use capital letter when set this
parameter by PC.
3.lt needs to save by d4.00 and reboot driver
after changing this parameter.
Feedback_Type Type of encoders
001.1: Differential ABZ and differential UVW
d4.02 64100208 signals
’ 001.0: Differential ABZ and UVW signals of TTL
000.1: ABZ of TTL and differential UVW signals
000.0: ABZ of TTL and UVW signals of TTI
d4.03 64100508 Motor_Poles [\ét:)r]nber of motor poles pairs
d4.04 64100608 Commu_Mode Searching excitation mode
d4.05 64100710 Commu_Curr [Sdee?:achlng excitation current
d4.06 64100810 Commu_Delay I[?rt]aéa]ly in searching excitation
Motor_IIt_| Indicates current settings on overheat
d4.07 64100910 protection of motors
Ir[Arms]*1.414*10
Motor_IIt_Filter Indicates time settings on overheat protection
d4.08 64100A10 of motors
Time: N*256/1000 Unit: S
d4.09 64100B10 Imax_Motor Indicates max peak current of motors
) I[[Apeak]*10
L_Motor Indicates phase inductance of motors
d4.10 64100C10 L[mH]*10
da11 64100D08 R_Motor Indicates phase resistance of motors
R[q]*10
Ke_Motor Indicates the reverse electromotive force of
d4.12 64100E10 motors
Ke[Vp/krpm]*10
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Numeric
display

Internal
Address

Variable Name

Meaning

Kt_Motor Indicates the torque coefficient of motors

KtINm/Arms]*100

Indicates the rotor inertia of motors
Jrlkgm”2]*1 000 000

Indicates the duty cycle of contracting brakes
0~2500[ 0é 100 %]

Indicates the delay time of contracting brakes
Default value: 150 ms

Indicates the rotation direction of motors
Current using motor type.

PC Software Numeric Display Model

"KO" 30 4 ...BMH60S-0020-30
"KL 314. Béé. sona-8m
"K2" . 324 . Bé e .-G (
"KM . 334. Bé e .-BEO0REB (
KA . 344 . Bé é&b-MES2D
"KS 354.Bé é S MH 1 1-0125-30
"KB" oo . 36 4..981&1110D-0126-20
"K7" ééé..374. Béé .-032d8Q
"K8" ...3.8MH11BD-0157-30
"KO" i 3 9 4 ...BMH110D-0188-30
KB" é. . 4 2.4SMBE30D-0105-20
AKC" éééé. .. 434. BERAS7M
AKD" éééeée. .. 444. Beée@®IOSM
AKE" ééée. . ..4SVIH15@>20230-20
" S0" é 43053 é.130D-0105-20AAK-2LS
"SI 315.3 é..130D-0157-20AAK-2LS
é é e .3 ¢é .3R3IWAFF-15AAK-2LS
"S3 335.3 é . 1 3020D-20AAK-2HS

"S4" 345.3 é . 1 30233-15AAK-2HS
" F8" é £384.6 €..85S5-0045-05AAK-FLFN

"EOQ"........e . 304 . 5SM&EDS-0020-30
"El" . 314 ..5.6KE60S-0040-30
"E2". . 324 . 5.6KES8S007530

d4.13 64100F10

Jr_Motor

d4.14 64101010

Brake_Duty Cycle

d4.15 64101110

d4.16 Brake_Delay

d4.17

64101210
64101308

Invert_Dir_Motor

d4.18 64101610 Motor_Using

Parameter List: Group FO05 (To Set Driver Parameters)

Numeric | Internal Variable Name Meaning Default
Display Address Value
Store_Loop_Data 1: Stores all control parameters
d5.00 2FF00108 except motor parameters 0
10: Initializes all control parameters
except motor parameters
ID_Com Station No. of Drivers
d5.01 100B0008 Note: To change_ this_ parameter, you 1
‘ need to save it with the address
Ad5. 00060, and rest
RS232 Bandrate Set the baud rate of RS232 port
d5.02 2FE00010 540 19200 270
270 38400
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59

90 115200

Note: To change this parameter, you
need to save it with the address
nd5. 000, and rest

d5.03

2FE10010

U2BRG

Sets the baud rate of RS232 port
540 19200
270 38400
90 115200
You need
saved.

not rest

270

d5.04

60F70110

Chop_Resistor

Indicates the values of

resistors

braking

d5.05

60F70210

Chop_Power_Rated

Indicates the nominal power of a
braking resistor

d5.06

60F70310

Chop_Filter

Indicates the time constant of a
braking resistor
Time: N*256/1000 Unit: S

60

d5.07

25010110

ADC_Shift_U

Indicates data configuration of U
phase shift.
Note:Factory parameters

d5.08

25010210

ADC_Shift_V

Indicates data configuration of V
phase shift
Note:Factory parameters

d5.09

30000110

Voltage 200

ADC original data when DC bus
voltage is 200 V
Note:Factory parameters

d5.10

30000210

Voltage 360

ADC original data when DC bus
voltage is 360 V
Note:Factory parameters

d5.11

60F60610

Comm_Shift UVW

Indicates the excitation pointer of a
motor
Note:Factory parameters

d5.12

26000010

Error_Mask

Indicates error masks
Note:Factory parameters

FFFF

d5.13

60F70510

RELAY_Time

Indicates the relay operating time of
capacitor short-circuits

Unit: mS

Note:Factory parameters

150

d5.14

2FF00408

Key Address F001

Sets numeric display data

d5.15

65100B08

RS232_Loop_Enabl
e

0 1to1l
1 1toN

d5.16

2FFD0010

User_Secret

User password.16bits.

65535
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Chapter 7 Operation on Input/Output Ports

KINCO FD servo driver has 7 digital input ports (a digital input port can receive high-level or low-level
signals, depending on whether high-level or low-level signals are chosen at the COM terminal) and 5 digital
output ports,OUT1-OUT4 ports can drive 100 mA load, and BR port can drive 500 mA load, and can directly
drive the internal contracting brake device. You can freely configure all functions on digital input/output ports
according to application requirements.

7.1 Digital Input

7.1.1 Polarity Control on Digital Input Signals

Note:all the digital inputs are normally open by default.

Table 7-1 Simplified 10 polarity setting variables
Numeric Display | Variable Name Meaning
d3.08 Dio_Polarity Sets |0 polarity

Table 7-2 Polarity setting methods for digital input signals

@ @

@ i@
W % % Y
Input/output port | Channel Reserved
selection selection 0 The inputs are normally close
0: Output port Input: 1-8 1" The inputs are normally open
1: Input port Output: 1-7 Others:Check the current status

Example 7-1: Polarity Setting for Digital Input Signal DIN1

24VDC Sl DINL
T :‘"/':: -— 11—

5.1k
COMI 1k H
Ov E;

Fig.7-1 Polarity setting for digital input signal DIN1

i
o

7.1.1.1Use panel to change the polarity
Table 7-3 Polarity setting for digital input signal DIN1
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W Y ¥y Y

Input/output port | Channel selection Reserv | 0: DIN1 is enabled

selection Set to 1 (DIN 1 |ed when S1 opens

Set to 1 (input port selected) 1: DIN1 is enabled

selected) when S1 closes
Namel y, if d3.08 is set to A110.00, it indi

that DIN1 is normally open.

7.1.1.2 Use PC software to change polarity

cates

Use the PC software to connect to FD Servo and then open I/O port.The LED under polarity are green,it

indicates that the inputs are normally open.As following figure,if you change the LED of DIN5 and DING into

red,it indicates that DIN5 and DING are normally close.

¥ /O Port

Function

DIH1|driuer enable

SimulatePolarityReal Uirtual

DIH2|Fau1t reset

n1N3|nperatinn mode

DIHu|P control

DIH5|pDSitiUE limit

nIHﬁ|negetiue limit

nIN?|hnming signal

DINg NULL

Function

T B e @
1T B e @
1 B e @
11 B e @
1 N e @
1T N e @
1 B e @
| B ®* e

Simulate Polarity Real

nuur1|rea“9

nuur2|"ULL

DDUT3|puﬁitiun reached+vel _ __

DDUTH|ZEV“ velocity

nuur5|””LL

Duu76|mutur brake

nuu1?|errur

T I T

1T
L B BN BN BN BN B

Fig.7-2 Digital I/0 in PC software

7.1.2 Simulation of Digital Input Signals

Table 7-4 10 simulation variable
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d3.09 Dio_Simulate Simulates input signals, and enforces
output signals for outputting
Dio_Simulate (1O simulation) is for the softwa
i nput signal is valid, and fA00 indicates that
Table 7-5 Settings on simulation of digital input signals
D @
@ )]
W Y ¥ Y
Input/output port | Channel Reserved | 0: No input signal is simulated, and no
selection selection output signal is compulsorily outputted
0: output port Input: 1-8 1: Input signal is simulated, and output
1. input port Output: 1-7 signal is outputted compulsorily
Other: Check the current status

Example 7-2: Simulate digital input DIN1

Table 7-6: Simulate digital input DIN1

W Y ¥ Y

Input/output port | Channel selection Reserve | 0: Invalid DIN1

selection Setto 1 (DIN 1 selected) | d simulation

Set to 1 (input port 1 Valid DIN1

selected) simulation
Namely, if d3.09 is set to A110.00, it i

it indicates that DIN1 input signals are simulated.

7.1.3 Status Display of Digital Input Signals

Table 7-7 Variables for status display of digital input signals

Numeric Display

Variable Name

Meaning

dlii1

Din_Status

Status of input ports

Din_Status (hexadecimal) is used to display the status of the actually input external signals in real time.

7.1.4 Addresses & Functions of Digital Input Signals

Table 7-8 Addresses & default functions of digital input signals

Numeric Variable Name | Meaning Default Value
Display
000.1: Driver enable 000.1 (Driver enable)
. . 000.2: Driver fault reset
d3.01 Dinl_Function 000.4: Operation mode control
000.8: P control for velocity loop
001.0: Position positive limit 000.2 (Driver fault reset)
. . 002.0: Position negative limit
d3.02 Din2_Function | 554 ¢ Homing signal
008.0: Reverse speed demand

re
t he

ndi cates
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010.0: Internal speed control 0 000.4 (Operation  mode
. . 020.0: Internal speed control 1 control)
d3.03 Din3_Function 800.1: Internal speed control 2
040.0: Internal position control 0
080.0: Internal position control 1 | 000.8 (P control for velocity
. . 800.2: Int I iti trol 2
d3.04 Din4_Function 800.4 Mnuﬁirrg)ai\npoo& on contro loop)
800.8 Multi Din 1
801.0 Multi Din 2 001.0 (Position positive limit)
) i 802.0 Gain switch 0
d3.05 Din5_Function | g94.0 Gain switch 1
100.0: Quick stop
200.0: Start homing 002.0 (Position negative
_ _ 400.0: Activate command limit)
d3.06 Din6_Function
Note:DinX_Function(X is 1-7) is
used to define the function of 5940 (Homing signal)
digital inputs.
d3.07 Din7_Function
Table 7-9 Meaning of defined functions of digital input signals
Function Meaning
Disable Used to cancel the function of this digital input.

Driver enable

By default, the driver enable signal is valid, and the motor shaft is locked.

Driver fault reset

Signals on the rising edge are valid, and alarms are cleared.

Operation mode control

To switch between two operation modes.

You can freely determine the operation modes corresponding to valid signals
and invalid signals by performing settings through d3.16 Din_ModeO (choose
0 for operation mode) of Group FO03 and Din_Model (choose 1 for operation
mode) of Group F003.

P control for velocity loop

Indicates the control on stopping integration in velocity loop. The control is
applied in the occasion where high-speed system stop occurs, but
overshooting is not expected.

Note: Inthe -3i0 mode, i f
actual speed and target speed.

the signal i s val

Position positive limit

Indicates the limit of forward running of motors (normally closed contact by
default).

By default, the driver regards position positive limits as valid, and polarity can
be modified to adjust to normally open switches.

Position negative limit

Indicates the limit of inverted running of motors (normally closed contact by
default).

By default, the driver regards position negative limits as valid, and polarity can
be modified to adjust to normally open switches.

Homing signal

To find origins of motors.

Reverse speed demand

To reverse the target speed in the speed mode (-3" or fi30) .

Internal speed control O

Internal speed control 1

Internal speed control 2

To control internal multiple speeds.
Note: For details, see Section 7.5 Internal Multi-Speed Control.

Internal position control 0

Internal position control 1

Internal position control 2

To control internal multiple positions.
Note: For details, see Section 7.4 Internal Multi-Position Control.

Multi Din O

Multi Din 1

Multi Din 2

To switch multiple electronic gear

Gain switch O

Gain switch 1

To switch multiple gain parameters(P-gain of velocity loop,i-gain of velocity
loop,p-gain of position loop)
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Quick stop When the signal is valid, the motor shaft releases.
After the signal is removed, the driver requires re-enabling.
Start homing When the rising edge of the signal is detected,it will start homing command.
Activate command When the rising edge of the signal is detected,it will activate the internal
position control

Example 7-3: Driver Enable Setting

Requirement: The #fAdriver enabled function is controll
thedi gi t al input port DIN1 is def i nkdhovwesshe setumethallr i ver et
Table7-1 0 Di gi t al Il nput Port DIN1 Defined as the
Numeric Display | Variable Name Parameter
Settings
d3.01 Dinl_Function Set to 000.1
d3.00 Store_Loop_Data Setto 1
Note: Any digital output of DIN1-7c an be defined as Adriver enabled, and

Requirement: Enable the function of automatically powering on the driver by setting internal parameters in
drivers instead of external digital input ports. Table 7-11 describes the setup method.

Table 7-11 Enabling the function of automatically powering on the driver by setting internal parameters in

drivers
Numeric Variable Name Parameter Settings
Display
d3.01- d3.07 DinX_ Function None of the digital input port can be set to
a-~7 000.1, that is, the Enable function is not
controlled by any digital input port.
d3.10 Switch_On_Auto Setto 1
d3.00 Store_Loop_Data Setto 1

Users can also use PC software to define 1/0O functions.Open the 1/0O port menu,click the button in
red box as shown in following figure,then select the required function.
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B VOPor =)= =
Function SimulatePolarity Real Uirtual
e , )
DIN1 |dr‘iuer enable - - - | List —_— e e - y 53
— s e -
n1H2|Fau1t reset - | 1D Item -
S aae driver enable

gaaz2 fault reset

gae. operation mode

gaas P control

gg1a positive limit

gaza negetive limit

gaaa homing signal

gaga reverse command
g18a internal speed 8
8208 internal speed 1
guaa internal position 8

n1H3|uperatiun mode nod

nlﬂqu control nog

DIH5|pDSitiue limit aod

m

DING negetive limit ---

pIN7|homing signal  ---

DIH3|HULL coo agon internal position 1
— 1868 quick stop
Function 2068 Start homing

h4aaa active command
8amm internal speed 2
gaa2 internal position 2

nuur1|r93“9

1000000000000000000™

NULL
oourz] 8804  HMulti Din @
bour Position reached-uel [l 2095 Mlti pin —
1L -

DOUTY |zere velocity

ok | Cancel
pouTs [NULL L — - |
DOUT [Motor brake L o
DOUT? [error . ~

Fig.7-2 Set digital 1/0 function in PC software

Example 7-4: Disabling Position Positive/Negative Limit Settings

When the driver is delivered, the DIN5 of the motor is the position positive limit and DING is the position
negative limit by default. If there are no external position positive/negative limit switches, this function must be
disabled so that the servo driver can work properly. Table 7-12 describes the setup method.

Table 7-12: Disabling position positive/negative limit settings

Numeric Variable Name Parameter Settings

Display

d3.05 Din5_Function Change the default value 001.0
(position positive limit) to 000.0

d3.06 Din6_Function Change the default value 002.0
(position negative limit) to 000.0

d3.00 Store_Loop_Data Setto 1

Example 7-5: Operation Mode Control on Drivers

Requirements: Defines the input port DIN3 as the operation mode control on drivers, and the operation mode
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i ss4d@ (pulse control mode)}3owheamsblaM3 ahaiolus, spaeedi snode]
Table 7-13 describes the setup method.
Table 7-13 Settings on operation mode control on drivers

Numeric Display Variable Name Parameter Settings

d3.03 Din3_Function Set to 000.4

d3.16 Din_Mode0 Set t0 0.004 (-4)

d3.17 Din_Model Set to 0.003 (-3)

d3.00 Store_Loop_Data Setto 1
Note: If the driver is required to operate in some mode with power on, one of the digital input must be set as
function AOperation Mode Control o. Then you can set

d3.16 or d3.37 in Group F003.

7.1.5 Wirings of Digital Input Port

1. NPN wiring diagram (to the controller that supports low level output)

Serve drver
VOO
oMl a1k
[RESD
— DI |
DIN1 h ':'5 &
e | AL
oG e e T
DIN2 'ﬁ_
e | AL
¢ oo L TOIE [——
DIN3 [ o —
Controller 51k " #ﬁ[;
b o o ! DIN [ —
a1k
Ulk > 449
I—D"”E"— Y - DS K I e —
a1k
[ | 2 7L
SN DI [—
DING T
.
HES 244
L . DT N
50V DIN?

Fig.7-4 NPN wiring diagram (to the controller that supports low level output)
2. PNP wiring diagram (to the controller that supports high level output)
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Servo dnver
$ = COM] s————1—
0y COMI 5.1k g
aevne [BESZD
s X T [T—
DIN1 1 ':'5 ke
. A
Ik | WA
I—D-/fg >- DI |
DIN2 "_ﬁ'_
. A
I | A A
L . TEE '
DIN3 —r— 11—
Cotroller 5 1k a
i | 2 A,
L T e T [
DIN4 "_ﬁ'_
. a
Ik | A
L . DT ) '
DINS 'ﬁ_
e | A
I—O‘/E . TDING [ —
DING "_ﬁ'_
5 e | AL
I 3 TTE [——
DINT

Fig.7-5 PNP wiring diagram (to the controller that supports high level output)

7.2 Digital Output

7.2.1 Polarity Control on Digital Output Signals

Note:All the digital output are normally open by default.

Table 7-14 Variables for setting simplified 10 polarity

Numeric Variable Name Meaning
Display
d3.08 Dio_Polarity Sets 10 polarity

Dio_Polarity (simplified 10 polarity settings) is used to set the polarity of valid digital output signals. The

number

Al1o i

ndi cates

normal |y

open, and

Example 7-6: Polarity setting for digital output OUT1

7.2.1.1 Use paneld change polarity

W Y ¥ Y
Input/output port | Channel selection Reserv | 0: OUT1 is normally
selection Set to 1 (OUT1 | ed close
Set to 0 (Output port | selected) 1: OUTL1l is normally
selected) open.

Namel y, i f d3.08 is set to fA010. 00, it

oo

Table 7-15 Polarity setting for digital output OUT1(Default is ready function)

that OUT1 is normally open.
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7.2.1.2 Use PC software to change polarity,please refer to 7.1.1.2.

7.2.2 Simulation of Digital Output Signal§ More details please refer to 7.1.27

Table 7-16 10 simulation variables

Numeric Variable Name Meaning
Display
d3.09 Dio_Simulate Simulates input signals, and force the
output signal
Dio_Simulate (10 simulation) is to simulate the output of a wvalid signal. The numil
output signal is wvalid, and fi00 indicates that the ou

7.2.3 Status Display of Digital Output Signals

Table 7-17 Variables for status display of digital output signals
Numeric Display Variable Name Meaning
d1.12 Dout_Status Status of an
output port
Din_Status (hexadecimal) displays the status of actual external output signals in real time.

7.2.4 Addresses and Functions of Digital Output Signals

Table 7-18 Addresses and default functions of digital output signals

Numeric Variable Name Meaning Default Value
Display
Doutl_Function 000.1: Ready 000.1 (Ready)
000.2: Error
d3.11 000.4: Position reached

000.8: Zero velocity

001.0: Motor brake
002.0:Velocity reached

d3.12 004.0: Index

008.0: The maximum speed
obtained in the torque mode

Dout2_Function 000.2 (Error)

Dout3_Function | 010.0: PWM ON 00a.4 (Position
43.13 020.0: Position limiting reached/Velocity _
040.0: Reference found reached/Max. velocity
080.0: Reserved limit)
Dout4_Function | 100.0: Multi Dout 0 000.8 (Zero velocity)
200.0: Multi Dout 1
d3.14 400.0: Multi Dout 2
001.0 (Motor brake)
d3.15 Dout5_Function
Table 7-19 Meanings of the functions defined by digital output signals
Function Meaning
Disable Cancel the function of this digital output
Ready The driver is ready for operation.
Error Alarm signals are output, indicating that the driver is faulty.
Position reached I n t4hoe mMode of pul se control,
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unchanged in the window (d3.39) of the time of reaching the
target position, and position errors are within the window of
reaching the target position.

Zero velocity After the motor is enabled, it is outputted when the motor speed
is 0.

Motor brake The driver enables the motor, and contracting brake output is
valid.

Velocity reached I n t3hoe offr " 30 internal speed ¢
after they reach the target speed.

Index Z phase signal output (the speed should not be too high).

Max. velocity limit I n t he Aiddqueanmodel simopls are output after the max
restricted speed is reached.

PWM ON The driver enables the motor.

Motor limiting Motor is in the status of position limiting.

Reference found Homing is finished.

Example7-7. A Ready 0 settings

Requitement: The OUT1 is defined as the fiReadyo f-a9hcti on.
Table7-20 fAReadyo0 settings

Numeric Display | Variable Name Parameter Settings
d3.11 Doutl_Function Set to 000.1
d3.00 Store_Loop_Data Setto 1

7.2.5 Wiring of Digital Output Port

1. Internal circuit diagram of digital output ports

Servo Driver

EC] o
- OUT1-
—E,} L/_ ouT2+
QuUT2-
= ouUT3
- LI ouTa
=7k {— COMO

Fig.7-6 Internal circuit diagram of digital output
Note:1.0UT3 and OUT4 use the same common terminal(COMO).
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2.NPN Wiring Diagram’  OUT1-OUT7 all support this™

Driver —___lour+ X0

FLC OUT

w| QUL || (€0)

+24V

Fig.7-7 NPN wiring diagram (to controllers that support valid low level input)

3. PNP wiring diagram (Only OUT1,0UT2 and OUT7 support this wiring)

Dirver .\ <o PUEE ||| M |-
+24V PLC ouT

w=| OUT- 10.X

A=

Fig.7-8 PNP wiring diagram (to controllers that support valid low level input)”
4. To connect a relay to the digital output port, do remember to connect a diode in inverse parallel, as shown
in Fig.7-9.

FD Servo Driver

JES 24¢

JES <46
S =[ = RE] )
—_ T W T
F=( B
: T

-
— Eelay
L .
—EV2AV

Diode

PR RS

_Gﬁ"';'ﬂfg_
] Relay

\—H—‘ — S5V.24V
-

Diode

:
]..
55
o
2
Y
o

CObED

Fig.7-9 Connect a relay to the digital output port
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Chapter 8 Operation Mode

8. 1 Pulse Con##iooMoWMede (i

8.1.1 Wiring in Pulse Control Mode

1. Wiring diagram of FD driver in pulse control mode

---------------------------------- -
i_"'_i Comman terminal o i ! 1 e o »
" of input signals coM| ~ ouUT1+ igital outpu? channe
ot Digital input 1 4 SIKD # - [ 3 Digital output channel 1-
=, DIN1 Dﬁ’c ouT1- -
a0 Digital input 2 6 DINZ — JC - ouT2+ 5  Digital sutput channel 2+
:V/‘ Digital input3 8 #/ K 7 Digital output channel 2-
o DING E‘ﬁ;c ouT2- =
o6 Digital input4 10 DINA — | T oUuT3 9  Digital output channel 3
:P’.E Digital inputs 12 = 11 Digital output channel 4
DING Dﬁ;g :@=E | ouT4
. [ il of diai
,-l-,_[ Digital input 6 14 DING — JE H como 13  Common terminal of digital cutput
oG Digital input 716 DINT — > NC 15
18 E= W 17
NC NC
20 NG AN 19  Analog input channal 1
22 NG GNDA 21 GND for anglog signal
24 GND ADC AINZ 23 Analog input channel 2
r M fa I i 1
Encoder output 2 268 ENCOZ GNDA 25 Gl r analog signa ) -
E : tiZ Pulse + wse command inpu
ncoder outpu 28 ENCOZ __:1:‘; o PULs 27 Pulse
E d f B - laning Pulse -
neoder outpUt 30 ENCOB i PUL 29 |._|v.e. - "
Encoder output (B8 32 ENCOTB __:lf o DIR~ 31 Direction + usa command inpul
i - tuning Direction -
Encoder output A 34 ENCOA DIR. 33 Direction
Encoder oulput (& 36 ENCOJA NG 35

----------------------------------- Voltage of control valtage: 5V~24V
Fig. 8-1 Wiring diagram of FD driver in pulse control mode

2.Common anode connection (to controllers that support valid low level output)

Controller FD S=rvo

oo

1 PULHIEW: | -
“PUL- ,L}_'C_

E PUL-/CW-

= Ly bl T o B e B
it }"C_

MR- CEW-

Fig. 8-2 Common anode connection (to controllers that support valid low level output)

3. Common cathode connection (to controllers that support valid high level output)
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WS

FD Serveo
VEo e | "'I:::_

Fustrelles PULACW.

hin

DHEA+/COWH

e ]
Ty -
¥ O — —

_é_ DIR-FCCW.

Controller

Fig. 8-3 Common cathode connection (to controllers that support valid high level output)

8.1.2 Parameters for Pulse Control Mode

1. Parameters for electronic gear ratio
Table 8-1 Parameters for electronic gear ratio

Numeric Variable Name Meaning Default Value Range

Display

d3.34 Gear_Factor Numerator of electronic | 1000 -32767~32767
gear 0 in mode -4

d3.35 Gear_Divider Denominator of electronic | 1000 1~32767
gear 0 in mode -4

Parameters for electronic gear ratio are used to set the numerator and denominator of electronic gears when
the driver operates in mode -4.

Command pulse input Command pulse output

Gear_Factor
F1 | Gear_Divider F2

»
»

Gear_ Factor

Gear_Divider
If the electronic gear ratio is 1:1, 10000 pulses are inputted externally (the resolution of encoders is 2500
PPR, quadruple), and the motor turns a circle. If the electronic gear ratio is 2:1, 10000 pulses are inputted
externally, and the motor turns two circles.
Multi electronic gears can be defined by DIN with function Multi DinXdas shown in following table.

*F1

Namely: F2=

Multi Din 2 Multi Din 1 Multi Din 0 Descriptions Zzﬁz = Address

0 0 0 Electronic gear 0 ggz;:gf\:%;? 0 ;:8:8;8
0 0 1 Electronic gear 1 gi::;?\zgogrll ;2828;8
0 1 0 Electronic gear 2 ggz::gsia\zgoerfz gggggiig
0 1 1 Electronic gear 3 222:__;:/%2: :33 ;2838218
1 0 0 Electronic gear 4 ggz::g?\;:jogrt ;2828;18
1 0 1 Electronic gear 5 ggz::gifi:joerrz ;2838211%
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1 1 0 Electronic gear 6 Gear_Factor 6 | 25090B10
g Gear Divider 6 | 25090C10

. Gear_Factor 7 | 25090D10

1 1 1 Electronic gear 7 - - Divider 7 | 25090E10

The default value of Gear_Factor and Gear_Divider are 1000.

2. Parameters for pulse mode selection
Table 8-2 Parameters for pulse mode selection

Numeric Variable Name | Meaning Default Range
Display Value
d3.36 PD_CW 0: Double pulse (CW/CCW) mode 1 N/A

1. Pulse direction (P/D) mode

2. Incremental encoder mode

Note: To change this parameter, you
need to save it with d3.00, and restarts it
later.

Double pulse (CW/CCW) mode (d3.36 = 0)

Effective on the
rising edge IR EEER 7/
/

L]
Forward rotation Reverse rotation

Pulse direction (P/D) mode (d3.36 = 1)

Effective on theT_r _r|_|_| / | |

rising edge Z/F L
/ ; N

Forward rotation Reverse rotation

Incremental encoder mode (d3.36=2)

A
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Parameters for pulse filtering coefficient

Table 8-3 Parameters for pulse filtering coefficient

Numeric Variable Meaning Default Range
Display Name Value
d3.37 PD_Filter Used to smooth the input pulses. 3 1~3276
Filter frequency: f = 100 7
Time constant: T = PD_Filter/1000

Unit: S

Note: If you adjust this parameter during the operation,
some pulses may be lost.

When a driver operates in the pulse control mode, if the electronic gear ratio is set too high, it is required to
adjust this parameter to reduce motor oscillation; however, if the parameter adjustment is too great, motor
running instructions will become slower.

Parameters for pulse frequency control
Table 8-4 Parameters for pulse frequency control

Numeric Display | Variable Name Meaning Default Range
Value
d3.38 Frequency_Check Indicates the limitation on pulse input | 600 0~600
frequency (kHz)

5. Parameters for gain control on position loops and velocity loops

Current loops are related to motor parameters (optimal parameters of the selected motor are default for the
driver and no adjusting is required).

Parameters for velocity loops and position loops should be adjusted properly according to loading conditions.
During adjustment of the control loop, ensure that the bandwidth of the velocity loop is at least twice of that of
the position loop; otherwise oscillation may occur.

Table 7-5 Parameters for gain control on position loops

Numeric Variable Name Meaning Default | Range

Display Value

d2.07 Kpp Indicates the proportional gain Kpp 0 of the | 1000 0~16384
position loop

d2.08 K_Velocity FF 0 indicates no feedforward, and 256 indicates | 256 0~256
100% feedforward

d2.09 K_Acc_FF The value is inversely proportional to the | 32767 32767~10
feedforward

d0.05 Pc Loop BW Sets the bandwidth of the position loop in Hz. | 0 /

d2.26 Pos Filter N Average filter parameter 1 /

Proportional gains of the position loop Kpp: If the proportional gain of the position loops increases, the
bandwidth of the position loop is improved, thus reducing both the positioning time and following errors.
However, too great bandwidth may cause noise or even oscillation. Therefore, this parameter must be set
properly according to loading conditions. In the formula Kpp=103* Pc_Loop BW,Pc_Loop_BW indicates the
bandwidth of the position loop. The bandwidth of a position loop is less than or equal to that of a velocity loop.
It is recommended that Pc_Loop BW be less than Vc_Loop_BW /4 (Vc_Loop_BW indicates the bandwidth of
a velocity loop).

Velocity feedforward of the position loop K_Velocity FF : the velocity feedforward of a position loop can be
increased to reduce position following errors. When position signals are not smooth, if the velocity
feedforward of a position loop is reduced, motor oscillation during running can be reduced. Acceleration
feedback of the position loop K_Acc_FF (adjustment is not recommended for this parameter): If great gains of
position loops are required, the acceleration feedback K_Acc_FF can be properly adjusted to improve
performance.

|, *K* Encoder_ R

K _Acc FF=
~ T 250000%/2*J, *p

Note: K_Acc_FF is inversely proportional to the acceleration

feedforward.
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Table 8-6 Parameters for gain control on position loops

by reducing the feedback bandwidth of velocity
loops (smoothing feedback signals of encoders).
When the set bandwidth becomes smaller, the
motor responds slower. The formula is
F=Speed_Fb_N*20+100.

For example, to set the filter bandwidth to "F = 500
Hzo, the parameter shou

Numeric Variable Name Meaning Default Range
Display Value
d2.01 Kvp Sets the response speed of a velocity loop 100 0~3276
7
d2.02 Kvi Adjusts speed control so that the time of minor | 2 0~1638
errors is compensated 4
d2.05 Speed Fb N You can reduce the noise during motor operation | 45 0~45

Proportional gain of velocity loop Kvp: If the proportional gain of the velocity loop increases, the responsive
bandwidth of the velocity loop also increases. The bandwidth of the velocity loop is directly proportional to the
speed of response. Motor noise also increases when the velocity loop gain increases. If the gain is too great,
system oscillation may occur.

Integral gain of velocity loop Kuvi: If the integral gain of the velocity loop increases, the low-frequency intensity
is improved, and the time for steady state adjustment is reduced; however, if the integral gain is too great,
system oscillation may occur.

Multiple gains can be defined by DI N wi t h
following table.

t IBain Shitcm @ fand é3ain 8witch 10 as shown in

. . . . . Parameters

Gain Switch 1 Gain Switch 0 Descriptions Name Address
Kvp of Gain 0 60F90110

0 0 Gain0 Kvi of Gain 0 60F90210
Kpp of Gain 0 60FB0110
Kvp of Gain 1 23400410

0 1 Gain 1 Kviof Ga in 1 23400510
Kpp of Gain 1 23400610
Kvp of Gain 2 23400710

1 0 Gain 2 Kvi of Gain 2 23400810
Kpp of Gain 2 23400910
Kvp of Gain 3 23400A10

1 1 Gain 3 Kvi of Gain 3 23400B10
Kpp of Gain 3 23400C10

If DIN is defined as fGain Switchofunction,then the parameter fP1_Switchowill disable.

Parameter iPl_Pointg60F92808) is used to display the current gain.

Auto-tuning can only be used to set Gain 0.

Vc_Loop BW and Pc_Loop_ BW are only corresponding to Gain 0.0Other Gain needs to set by manual.
fPl_Switchois used to switch Gain 0 and Gain 1.In mode -4,1 and 3,it will use Gain 1 when fPosition reachedo
signal is valid,and use Gain 0 when fPosition reache d gignal is invalid.

8.1.3 Examples of Pulse Control Mode

In the pulse control mode, follow the steps below to configure a driver:

Step 1: Confirm whether the functions of the driver require enabling through external digital input ports. To
enable the driver through external digital input ports, see Table 6-12 in Example 6-3 for settings. If it is not
necessary to enable the driver through external digital input ports, you can disable the enabling control
function of external digital input ports by referring to Table 6-13 of Example 6-3, and enable the driver by
setting its internal parameters.
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Step 2: Confirm whether limit switches are required. By default, the driver operates in the limit status after
being powered on. In this case, the numeric display has limit status display. If there is no limit switches,
please disable the function of limit switches by referring to Example 6-4.

Step 3: Confirm mode switching bits and operation modes by referring to the settings in Example 6-5. The
factory default settings of the driver are as follows: When no signal is inputted on DIN3, the driver operates in
t hetodn mode (pulse control mode) .

Step 4. After function configuration on digital input ports, it is required to set parameters such as pulse modes
and electronic gear ratio.

Step 5: Save parameters.

Kinco FD Series Servo User Manual

Example 8-1 : Pul se c on4d enablemlmeddaverithrough external

digital input

Requirement: DIN1 is used for enabling the driver, DIN2 is used for error resetting, and DIN3 controls the
operation modes of t4hde wilhreinv enro (stihgen ario dies X0 piwh e eid si gnd
inputted). Limit switches are unavailable. The pulse form is pulse/direction, and the electronic rear ratio is 2:1.

Table 8-7 describes the setup method.

Table 8-7 : Pul s e c oe4ndt enable thewoverahrofigh external digital input

Numeric Variable Name Meaning Parameter Settings
Display
d3.01 Din1_Function Defines the functions of digital input | 000.1 (Driver enable)
port 1
d3.02 Din2_Function Defines the functions of digital input | 000.2 (Fault reset)
port 2
d3.03 Din3_Function Defines the functions of digital input | 000.4 (Operation mode
port 3 control )
d3.05 Din5_Function Defines the functions of digital input | The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Defines the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din_Mode0 Select this operation mode when | Setto 0.004 (-4) mode
input signals are invalid (pulse control mode)
d3.17 Din_Model Select this operation mode when Set to 0.003 (-3) mode
input signals are valid (instantaneous speed mode)
d3.34 Gear_Factor Indicates the numerator to set | Setto 2000
el ectroni c -4&® aag e
mode (pulse control mode)
d3.35 Gear_Divider Indicates the denominator to set | Setto 1000
el ectroni c -4® aage
mode (pulse control mode)
d3.36 PD_CW 0: Double pulse (CW/CCW) mode Default value is 1
1. Pulse direction (P/D) mode (pulse direction)
Note: To change this parameter, you
need to save it with the address
fi d 3 ., dhdréstarts it later.
d3.00 Store_Loop_Data 1: Storing all configured parameters | Setto 1
for the control loop
10: Initializing all parameters for the
control loop
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Example8-2 Pul se

driver power on

c 0 n #4rdoehablmthe drivei automatically after

Requirement: The auto power-on function of the driver is enabled, DINZ2 is used for error resetting, and DIN3

controls the

operation

mo-deswhbénandrésivgnallthe simii@et

when signal is inputted). Limit switches are unavailable. The pulse form is pulse/direction, and the electronic
rear ratio is 1:2. Table 8-8 describes the setup method.

reache:

Table8-8 Pul s e c o #tdremable dnvercagtomitically after driver power on
Numeric Variable Name Meaning Parameter Settings
Display
d3.01- DinX_ Function Defines the functions of digital input | None of the digital input port
d3.07 1~7 ports 1-7 can be set to 000.1, that is, the
Enable function is not controlled
by any digital input port.
d3.02 Din2_Function Defines the functions of digital input 000.2 (Error resetting)
port 2
d3.03 Din3_Function Defines the functions of digital input | 000.4 (Control on operation
port 3 modes for the driver)
d3.05 Din5_Function Defines the functions of digital input The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Defines the functions of digital input The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.10 Switch_On_Auto 0: No control Setto 1
1:Automatically locks the motor when
the driver is powered on
d3.16 Din_Mode0 Select this operation mode when | Setto 0.004 (-4) mode
input signals are invalid (pulse control mode)
d3.17 Din_Model Select this operation mode when | Setto 0.003 (-3) mode
input signals are valid (instantaneous speed mode)
d3.34 Gear_Factor Indicates the numerator to set Set to 1000
el ectroni c -4H& aagme i
mode (pulse control mode)
d3.35 Gear_Divider Indicates the denominator to set Set to 2000
el ectroni c -4H& aagme i
mode (pulse control mode)
d3.36 PD_CW 0: Double pulse (CW/CCW) mode Default value is 1
1. Pulse direction (P/D) mode (pulse direction)
Note: To change this parameter, you
need to save it with the address
fd3. 000, and rest g
d3.00 Store_Loop_Data 1: Storing all configured parameters Setto 1
for the control loop
10: Initializing all parameters for the
control loop
8. 2 Speed-3Mo doer qéép 0 M
I'n the instantan8oumodpgeedtimedac(nal speed
contrast, in the speed mode with acceleration/ decel

until it reaches the target speed. Both the acceleration and deceleration (trapeziform shape) are configured

respectively by

7

d2.10 and d2.11.

I n the fi3"

mod e,

\
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position loop is enabled, speed oscillation is less than that when the loop is disabled. If Kpp is 0, it indicates
that the position loop is closed.

Weloeity 4
Target welocity
- X | » Time
Acceleration Deceleration
Figu8-4The speed mode 30 with accelerati
8.2.1 Wiring in Analog i Speed Mode
i""_i Cﬁg'n\:mogtu;ggmr:gzg 2 oM : — ouT1+ 1 Digital output channal 1+
oG Digital input 1 4 DINT __?:1:(0 |#;[ | ouTI- 3 Digital output channel 1.
a6 Digital input2 B DINZ __DE — ouTZ+ 5 Digital output ehannel 2+
oo Digital input 3 8 DING ——Diii‘a | #ft | oUT2. 7 Digital output channel 2-
a6 Digital input4 10 DiNa_ L= ouUT3 9 Digital output channel 3
gital | 5 1z ESW j}*ﬂ l 11 Digitsl output channel 4
D/lﬁ Digital input5 12 DING __Dﬁﬁc L ouUT4 i D
D/é Digital input 6 14 DN L= = j}::{ | rL COMO 13 Common terminal of digital output
a-t Digital input 716 | 1 15
° 18 Db:r:;? _D@ :i 17
20 19 Analog inpul channal 1 ____ )
24 GND ADC AN 23 Analag inpul channal 2 ‘__-___‘ Swe‘dmc{;e'
Encoder output Z 26 ENCOZ < GNDA 25 GND for analog signal :xx ‘T?‘.I:.E.J.Titﬁgu'
Encoder output /2 28 ENCO-Z PUL+ 27 Pulse + TTTTT o) )
Encoder output B 30 ENCOB jf% Ausio-tmning PUL 20 Pulse-
Encoder oulput /B 32 ENCOJB DIR+ 31 Direction +
Encoder cutput A 34 ENGOA jf% Aut~tmning IR 33 Diraction -
Encoder output /A 36 ENCOJA NG 35
Fig. 8-5 Wiring diagram of FD Servo in analogi speed mode
8.2.2 Parameters for Analog 1 Speed Mode
Table 8-9 Parameters for analog i speed mode
Numeric Variable Name Meaning Default Range
Display Value
d3.22 Analogl_Filter Used to smooth the input analog signals. 5 1~127
Filter frequency:
Analogl_Filter)
Time Constant (T) = Analogl_Filter/4000
S
d3.23 Analogl_Dead Sets dead zone data for external analog | O 0~8192
signal 1
d3.24 Analogl_ Offset Sets offset data for external analog signal 1 | O -8192~8
192
d3.25 Analog2_Filter Used to smooth the input analog signals. 5 1~127
Filter frequen c vy : f =4
Analogl_Filter)
Time Constant (T) = Analog2_Filter/4000
S
d3.26 Analog2_Dead Sets dead zone data for external analog | O 0~8192
signal 2
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d3.27 Analog2_Offset Sets offset data for external analog signal 2 | O -8192~8
192
d3.28 Analog_Speed_Con Chooses analog-speed channels 0 N/A

0: Invalid analog channel
1: Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)

100 17 AI N1 for ADIM) &p
200 27 AI N2 for AD2M) &p
Valid in mode -3, 3and 1.
d3.29 Analog_Speed_Factor | Sets the proportion between analog signals | 1000 N/A
and output speed
d3.32 Analog_MaxT_Con 0: No control 0 N/A

1: Max torque that Ainl can control
2. Max torque that Ain2 can control
d3.33 Analog_MaxT_Factor | Indicates the max torque factor for analog | 8192 N/A
signal control

When d3.28 is 1 or 2,mode 1 is invalid,mode 3 and -3 are valid.
When d3.28 is 10~17 or 20~27,mode 1,3 and -3 are valid.
When d3.28is 10~17(Al N1 f or A D1 0)th&® oeespbndihgXpeed is as following table.

10 11 12 13 14 15 16 17
Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed
0 1 2 3 4 5 6 7

When d3.28 is 20~27(A1 N1 f or fA D1 M)th® orespbndiogSpeed is as following table.

20 21 22 23 24 25 26 27
Din_Speed | Din_Seed | Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed | Din_Speed
0 1 2 3 4 5 6 7

8.2.3 Analog Signal Processing

Uintemal L SO PR U ‘5_2021_7_ ___________
internal 1/
S 2
. i
-10v ' -10v ! L |
- > ] - T 3 L :u
1 | < 1 |
: externa : 0 10\/ externa
:l shift :l dead
-------- =-----1 -2048 ---YS----------1 -2048
Offset Dead zone

Fig. 8-6 Analog signal processing
Electrical control on internal variables is available only after ADC conversion and offset of external analog
signals, and judgment of dead zone signals.

For offset processing, see the left part in Fig. 8-6; for dead zone processing, see the right part in Fig. 8-6.
=U Ushin

. . : U -
Mathematical equation for offset processing: — ntemal external
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1éuinternal :03 3 3 3 3 3 - Udead¢UexternaI¢Udead
| _ e U dead > u external
~U =U -U,..3 33
- - - % internal external dead :, Udead < Uextema|
Mathematical equation for dead zone processing:
Mathematical equation for integrated processing (offset and dead
,é Uinternal =033333333 - Udead ¢ Uexternal_ Ushift ¢ Udead
’J}Uinternal =U external ~ Ushift -U dead3 33 $- Udead g UeXtemal- N s
‘ <U -U..
ZOHE) | | U dead external shift
Table 8-10 Analog signal variables
Variable Meaning Range
Ui el Internal data corresponding | -10 V i 10 V corresponds to
to the external voltage -2048 1 2047 when no offset or
dead zone voltage exists
U] External input voltage -10vVi1 10V
ext ernal
U g Offset voltage 0 ¥ 10 V corresponds to
Analog_ Offse0~8191
U gead Dead zone voltage 0 ¥ 10 V corresponds to
Analog_ Deac0~8191

The obtained analog signal U,,.., obtains U after passing through a first-order low-pass filter, and is

filter
applied by the internal programs again.
In the analog i speed mode, if the analog signal U ;... that passes through the filter is multiplied by a factor,

this signal will be regarded as the internal target speed V. ..«

— * _
Mathematical formula: Vyemang= Factor*Ug, .3 3 - 2048¢U ., ¢ 2047
1815 *Y, s

Vv 7~ 512% Encoder R

demancEormula for V,,, conversion:
Note: The resolution unit of an encoder is inc/r.

8.2.4 Calculation Procedure for Analog i speed Mode

Table 8-11 Calculation procedure for analog i speed mode
Procedure Method Formula

Step 1 Calculate U, —according | 2047 _ U

to the offset voltageanddead | 10v  10v- Ui
zone voltage that require

settings
Step 2 Calculate V..., according 1875+ 1,

Temand

T Encoder_E.

filter

U dead

to the required speed V,

Step 3 Calculate Factor according | V, = Factor*U
to U filter and Vdemand
Step 5 Calculate  Analog_ Deac | 8191/1% = Analog_Dead /{_,

according to the required
dead zone voltage
Step 5 Calculate  Analog_ Offse | 8191/1@ = Ana log_Offset/,,

according to the required
offset voltage
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8.2.5 Examples of Analog i Speed Mode

In the analog i speed mode, follow the steps below to set a driver:

Step 1: Confirm whether it is necessary to enable the driver through external digital input ports. To enable the

driver through external digital input ports, see Table 6-12 in Example 6-3 for settings. If the driver does not

require enabling through external digital input ports, you can disable the enabling function of external digital

input ports by referring to Table 6-13 of Example 6-3, and enable the auto power-on function of the driver by

setting its internal parameters.

Step 2: Confirm whether limit switches are required. By default, the driver operates in the limit status after

being powered on. In this case, the numeric display has limit status display. If limit switches are unavailable,

please disable the function of limit switches by referring to Example 6-4.

Step 3: Confirm the mode switching positions and operation modes by referring to the settings in Example 6-5.

The factory default settings are as follows: When no signal is inputted to DIN3, thedriver oper at4® i n
mode (d3.16=-4) ; when signal is inputted -3® rbd NS, {3diBthel d r 3 \
driver is required to operate in the speed mode after being powered on, set d3.16 to -3 or 3.

Step 4: After configuring functions on digital input ports, select the analog i speed channel, and set

parameters such as analog i speed factors, dead zone, offset and filtering.

Step 5: Save parameters.

Example 8-3: Analog 1 speed mode (without setting the dead zone voltage and

offset voltage)
Requirement: DIN1 is used for enabling the driver, DIN2 is used for error resetting, and DIN3 controls the
operation modes of the whanwemro (sihgen aro dies iisnpgiutted, a
Limit switches are unavailable. The voltage 10V corresponds to the rated rotation speed of 3000 rpm, and

-10V corresponds to the rated rotation speed of -3000 rpm. Select analog channel 1 (AIN1) to control the
speed.

s

10 | -& —B -4 =K (i 8 2 4 B g 1o
Uexternal

Fig. 8-7 Schematic diagram of Example 8-3

Calculate U g, according to the offset voltage and dead zone voltage that require settings:
2047 Uy
= flter (In this example, U,.,=0,and U, =0)

10v 10v- Ugin Ugea
Result: U . =2047
Calculate Viemang according to the required speed V.

1875* 1,
= 0w dmad  _ 3000RPM
Encoder R (Encoder_R is 10000 inc/r)

Result: V, =819200(

emand —

Calculate Factor accordingto U and V,

filter emanc”

81



Kincos#

Kinco FD Series Servo User Manual

\A =

emand —

Result:

Factor* U
Factor =400C

filter

Table 8-12 Parameter settings in Example 8-3

Numeric Variable Name Meaning Parameter Settings
Display
d3.01 Din1_Function Define the functions of digital input | 000.1 (Driver enable)
port 1
d3.02 Din2_Function Define the functions of digital input | 000.2 (Error resetting)
port 2
d3.03 Din3_Function Define the functions of digital input | 000.4 (Control over operation
port 3 modes of drivers)
d3.05 Din5_Function Define the functions of digital input | The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Define the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din _Mode0 Select this operation mode when | Set to 0.003 (-3) mode
input signals are invalid (instantaneous speed mode)
d3.17 Din _Model Select this operation mode when | Setto 0.003 (3) mode
input signals are valid (speed mode with
acceleration/deceleration)
d3.22 Analogl_Filter Used to smooth the input analog
signals.
Filter frequenc
Analogl_Filter)
Time Constant (M =
Analogl_Filter/4000 (S)
d3.23 Analogl_Dead Set dead zone data for external | Setto 0
analog signal 1
d3.24 Analogl_Offset Set offset data for external analog | Setto 0
signal 1
d3.28 Analog_Speed_Con Chooses analog-speed channels Setto 1
0: Invalid analog channel
1: Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)
10" 17 Al N1 for i
X10) 0
200 27" Al N2 for i
X20) 0
Valid in mode -3, 3and 1.
d3.29 Analog_Speed_Factor | Set the proportion between analog | Set to 4000
signals and output speed
d2.10 Profile_Acce_16 Set the acceleration in operation | 610 by defaut
mode 3 and 1.(rps/s)
d2.11 Profile_Dece_16 Set the deceleration in operation | 610 by defaut
mode 3 and 1.(rps/s)
d3.00 Store_Loop_Data 1 Storing all configured | Setto 1
parameters for the control loop
10: Initializing all parameters for
the control loop

Example 8-4 Analog i speed mode (setting the dead zone voltage)

Requirement: The dead zone voltage ranges from - 0.5 V to 0.5 V, that is, the speed is 0 when the voltage
ranges from - 0.5 V to 0.5 V. The voltage 10 V corresponds to 3000 rpm, and -10 V corresponds to -3000 rpm.
Select analog channel 1 (AIN1) to control the speed.
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IlUm 2O
e b

2047

A5V | ;
'||_ﬁ'.‘,' 10

_-_-U .|.|.|.|G. PRI RAS S T I | N S |

=10 - —B -4 =BA0 O 2 4 (5] 5] 10
Hexternal

Fig. 8-8 Schematic diagram of Example 8-4

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 U,
= flter (In this example, U,,=0.5,and U, =0)

10v 10v- Uy Ugeag
Result: U, =1944
Calculate Vg, according to the required speed :V,

1875*}
= o dmard 3000 RPM
Encoder E , (Encoder_R:10000 inc/r)

Result: V4= 819200

emand —

Calculate U, accordingto V... and Factor:

V, = Factor* U

emand —

Result: Factor=4213
Calculate Analogl Deac according to the required dead zone voltage:
8191/1@ = Analogl_Dead /U],

Result: Analogl Deac=410

The following changes are required on the basis of Example 8-3.
Table 8-13 Parameter settings in Example 8-4

filter

d3.23 Analogl Dead Sets dead zone data for | Setto 410
external analog signal 1
d3.29 Analog_Speed_Factor Sets the  proportion | Setto 4213

between analog signals
and output speed

d3.00 Store_Loop_Data 1. Storing all configured | Setto 1
parameters  for  the
control loop
10: Initializing all
parameters  for  the
control loop

Example 8-5 Analog i speed mode (setting the offset voltage)

Requirement: The offset voltage is 1 V, that is, the speed is positive when the voltage is greater than 1 V, and
is negative when the voltage is less than 1 V. In this case, the voltage 10 V corresponds to 3000 rpm, and -9
V corresponds to -3000 rpm (in case of -10 V, the corresponding speed is less than -3000 rpm). Select analog
channel 1 (AIN1) to control the speed.

83



KII‘ICO "'jﬂ- Kinco FD Series Servo User Manual

IIU

=

P 4 (] 5] 10
Uezternal

Fig. 8-9 Schematic diagram of Example 8-5

Calculate U according to the offset voltage and dead zone voltage that require settings:
filter
2047 U;
= fer (In this example, U,,,=0,and U, =1)
10v 10v- Ushift 'Udead
Result: U e =1842
Calculate V., according to the required speed :V,
1875*1
o= Tow dmad _ 3000RPM
Encoder K , (Encoder_R:10000 inc/r)
Result: V. ..q=819200(
Calculate U g, accordingto V... and Factor:
Vdemand: FaCtor* U filter

Result: Factor=4447
Calculate Analogl_Offse according to the required offset voltage:

8191/1¥ = Analogl_Offset/U,,

Result: Analogl_Offse=819

The following changes are required on the basis of Example 8-3.
Table 8-14 Parameter settings in Example 8-5

d3.24 Analogl_Offset Sets offset data for | Setto 819
external analog signal 1
d3.29 Analog_Speed_Factor Sets the proportion | Setto 4447

between analog signals
and output speed

d3.00 Store_Loop_Data 1: Storing all configured | Setto 1

parameters  for the

control loop

10: Initializing all

parameters  for the

control loop
Example 8-6: Analog i speed mode (setting the dead zone voltage and offset
voltage)

Requirement: Set the offset voltage to 1V, the dead zone voltage to 0.5V to 1.5V, and the max speed
corresponding to 10V to 3000 rpm. Select analog channel 1 (AIN1) to control the speed.
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LAY

57 TVISV T

2 4 (5] i 10
Uexternal

Fig. 8-10 Schematic diagram of Example 8-6

Calculate U g, according to the offset voltage and dead zone voltage that require settings:
2047 U firer _
= flte (In this example, U, ,=0.5,and U, =1)
10v 10v- Uy Ugeag
Result: U, =1740
Calculate V. according to the required speed :V,
1875% Y ana
= T = 3000 RFAS
Encoder R , (Encoder_R:10000 inc/r)

Result: V.= 819200(
Calculate Factor accordingto U, and Vi ..
Vdemand: Factor* U filter

Result: Factor=4708
Calculate Analogl Deac according to the required dead zone voltage:

8191/1@ = Analogl_Dead /|,

Result: Analogl_ Deac=409

Calculate Analogl Offse according to the required offset voltage:
8191/1@ = Ana logl_Offset/U,,

Result: Analogl_Offse=819

The following changes are required on the basis of Example 8-3.
Table 8-15 Parameter settings in Example 8-6

d3.23 Analogl Dead Sets dead zone data for | Set to 409
external analog signal 1

d3.24 Analogl_ Offset Sets offset data for | Setto 819
external analog signal 1

d3.29 Analog_Speed_Factor Sets the proportion | Set to 4708

between analog signals
and output speed

d3.00 Store_Loop_Data 1: Storing all configured | Setto 1
parameters  for the
control loop
10: Initializing all
parameters  for the
control loop

85



KII‘ICO "'jﬂ- Kinco FD Series Servo User Manual

8. 3 Torque Mode (A40 Mode)

8.3.1 Wiring in Analog i Torque Mode

---------------------------------- -
i_'"_i Comman tarminal > H ! 1
j i Digital oulput che a| 1+
of input sHnais comi P ouUT1+ |gilal aulpul channea
ot Digital input 1 4 SAKG **/ [: 3 Digital oufput channel 1-
=, DIN1 DE’C ouT1-
:l/ Digital input 2 B 5 Digital oulpu! channal 2+
=, DINZ Dﬁ;c ” ouT2+
0D Digital input 3 8 DIN3 — re **" [. oUT2- 7 Digital output channel 2-
a5 Digital input 4 10 DING — re T auT3 9  Digital output channel 3
o Digital input 512 . :13 L 11 Digital output channel 4
DINS I—EAac] =] ==
o~ Digital input 6 14 DING p— . t covo 13 Commaon terminal of digital cutput
- Digital input 7 16 = 15
= DINT = 2 NC
18 NG NG 17
20 NC AINT 19  Analog inpul channal 1 =g Torgue mods
f hriek
22 NG GNDA 21 (GND for analog signal ! >0d: :E';?nl;,«;‘ :-l,pu-l
——L s channe! (0~10V)
24 GND ADC AINZ 23 Analog input channel 2 Fox 7= Torque mode
Encoder output 2 26 ENCO.Z GNDA 25 GND for analog signal 1 1 1ﬁ;ﬂ?2:§q:]rerand
-zl 0 - ! ™~} GNDA 7LV nput char
Encoder output 2 28 27 Pulse + (#10V)
— ENCO-/Z Ty o] PUL+ —
Encod putB 30 i Hie-tning 29 Pulse -
codar auipu ENCO_B PUL_
Encod| fput /B 32 31 Direction +
NCOCEr QUIpL ENCO-B __jff_u”:m'_ DIR+ P
Encoder sutput A Auto—Tuning T
soder outpu 34 ENCOA DIR. 33 Direction
Encoder autput (& 36 a5
ENCO-/A NC

Fig. 8-11 Wiring diagram of FD Servo in analog i torque mode

8.3.2 Parameters for Analog 1 Torque Mode

Table 8-16 Parameters for analog i torque mode

Numeric | Variable Name | Meaning Default | Range

Display Value

d3.22 Analogl Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency
Analogl_Filter)
Time Constant: U =
S)

d3.23 Analogl Dead | Sets dead zone data for external analog | O 0~8192
signal 1

d3.24 Analogl_Offset | Sets offset data for external analog | O -8192~8192
signal 1

d3.25 Analog2_Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency
Analogl_Filter)
Time Constant (T) =
Analog2_Filter/4000 (S)

d3.26 Analog2_Dead | Sets dead zone data for external analog | O 0~8192
signal 2

d3.27 Analog2_Offset | Sets offset data for external analog | O -8192~8192
signal 2
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d3.30 Analog_Torque | Selects analog - torque channels 0 N/A
_Con 0: Invalid analog channel

1. Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)

Valid mode 4
d3.31 Analog_Torque | Sets the proportion between analog | 1000 N/A
_Factor signals and output torque (current)
d2.15 Speed_Limit_F | The factor that limits the maximum | 10 0~1000
actor speed in the torque mode
F*rmﬂ_hW*:Enuuz,_mm""""""""" -'-""-'““"'”".““-Mkhul\.lyﬂd.‘sv”u_p-w!
UF et tompee = F vmund_torgue = BV U Vkoraad spent Vit _spupd Jreveer e | Fo— LTI

Vmax_speed complies with d2.24
Max_Speed RPM parameter settings.

d2.24 Max_Speed R | Limits the max rotation speed of the | 5000 0~6000
PM motor

8.3.3 Analog Signal Processing

In the analog i torque mode, external analog command signals are directly inputted to the current loops
in the driver, thus directly controlling target current through the internal current loop. Analog signal is
processed in the same way as that in the analog 1 speed mode.

In the analog i torque mode, |4 IS calculated according to the specified T, .4 With the formula of
I

— d d .
Tyemana = K % (K, is atorque constant).
Factor is calculated according to | demand  @nd Ufilter with the formula of
_ Factor* U

I = M «neak (Ipeak indicates the peak current of a driver).
demand 2048*2048 p ( p p )

Table 8-17 K, and Ipeak parameters

Motor Model K, (Nm/A) Driver Model Ipeak (A)
SMH608020 30AXK3LKX 0.48

SMH608040 30AXK3LKX 0.48 FD422 15
SMH808075 30AXK3LKX 0.662

SMH808100 30AXK3LKX 0.562

SMH116D105 20AXKALKX 0.992

SMH116D126 20AXKALKX 1.058 FD432 27.5

SMH1306D105 20AXKAHKX 1.1578
SMH130D157 20AXK4HKX 1.191
SMH110D126 30AXK4HKX 1.058
SMH110D157 30AXK4AHKX 0.992
SMH116D188 30AXKAHKX 1.058
SMH1306D105 20AXKAHKX 1.1578 FD622 25
SMH1306D157 20AXKAHKX 1.191
SMH130D210 20AXK4HKX 1.3232
SMH156D236 20AXKAHKX 1.65
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8.3.4 Calculation Procedure for Analog i Torque Mode

Table 8-17 Calculation procedure for analog i torque mode

Procedure Method Formula
Step 1 Calculate U, according to | 2047 _ U ier
the offset voltage and dead | 10v  10v- Uy Ui
zone voltage that require
settings
Step 2 Calculate 1,4 according to — v« Vemand
. Tdemand_ Kt =
the required torque T, . 2
Step 3 Calculate Factoraccording to | Factor* Uy, * Ipeak
= eal
U filter and Idemand demand 2048*2048 p
Step 4 Calculate Analog_ Deac | 8191/1@ = Analog_Dead /{_,
according to the required dead
zone voltage
Step 5 Calculate Analog_ Offse | 8191/1@ = Ana log_Offset/U,,
according to the required offset
voltage

8.3.5 Examples of Analog 1 Torque Mode

In the analog 1 torque mode, follow the steps below to configure a driver:

Step 1: Confirm whether it is necessary to enable the driver through external digital input ports. To enable the
driver through external digital input ports, see Table 6-12 in Example 6-3 for settings. If the driver does not
require enabling through external digital input ports, you can disable the enabling function of external digital
input ports by referring to Table 6-13 of Example 7-3, and enable the auto power-on function of the driver by
setting its internal parameters.

Step 3: Confirm mode switching positions and operation modes by referring to the settings in Example 6-5.
The factory default settings for the driver are as follows: When no signal is inputted to DIN3, the driver

oper at es4 o nmotdhee £ 3. Whemn signal is inputted -3® rmd NS,
(d3.17=-3).Ifthe driver is required to operate in the torque
I n case d3.16 = 4, if DIN3 has no input signals when
mode. In case d3.17 = 4, if DIN3 has input signals,t he dri ver operates in the f40

Step 3: After configuring functions on digital input ports, select the analog i torque channel, and set
parameters such as analog i torque factors, dead zone, offset, filtering, speed limit factors, and max speed
limits.

Step 4: Save parameters.

Example 8-7: Analog 1 torque mode (without setting the dead zone voltage and

offset voltage)

Requirement: DIN1 is used for enabling the driver, DIN2 is used for error resetting, and DIN3 controls the
operation modes of thedriver (t he mode is fi40 when no signal is inj
The motor Kt is 0.48 Nm/A, and the peak current of drivers is 15 A. The analog input voltage -10 V
corresponds to -0.64 Nm, and 10 V corresponds to 0.64 Nm. Select analog channel 2 (AIN1) to control the
torque.
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Fig. 8-13 Schematic diagram of Example 8-7
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Tdemand
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Texternal

a 1

emand*

demand:

Calculate U g,
2047: Ufilter
10v 10v- Uy Ugeag
Result: U . =2047
Calculate |4, according to the required torque T,
T,
Idemand: demand*Jz_
Kt
Result: | ,,.,4=1.89
Calculate Factor accordingto Uy,
I
Factor = dima”d *2048*409¢
Ufilter lpeak
1.89
Result: Factor=————*2048*4096 =51¢
2047*15

Table 8-18 Parameter settings in Example 8-7

according to the offset voltage and dead zone voltage that require settings:

(In this example, U, ,=0,and U, =0)

Numeric | Variable Name Meaning Parameter Settings

Display

d3.01 Din1_Function Defines the functions of | 000.1 (Driver enable)
digital input port 1

d3.02 Din2_Function Defines the functions of | 000.2 (Error resetting)
digital input port 2

d3.03 Din3_Function Defines the functions of | 000.4  (Control  over
digital input port 3 operation  modes  of

drivers)

d3.16 Din _Mode0 Select this operation | Set to 0004 (4) mode
mode  when input | (torque mode)
signals are invalid

d3.17 Din _Mode 1 Select this operation | Setto 0.003 (3) mode
mode  when input | (speed mode with
signals are valid acceleration/deceleration)

d3.25 Analog2_Filter Used to smooth the
input analog signals.
Filter frequency:
f=4000/ (2" *
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Analogl_Filter)
Time Constant: T =
Analog2_Filter/4000

S

d3.26 Analog2_Dead Sets dead zone data | Setto 0
for external analog
signal 2

d3.27 Analog2_Offset Sets offset data for | Setto O
external analog signal
2

d3.31 Analog_Torque_Factor | Sets the proportion | Set to 515

between analog signals
and output torque

(current)

d3.30 Analog_Torque_Con Selects analog - torque | Set to 2
channels
0: Invalid analog
channel
1: Valid analog channel
1 (AIN1)
2: Valid analog channel
2 (AIN2)
Valid mode 4

d3.00 Store_Loop_Data 1: Storing all configured | Setto 1
parameters for the
control loop
10: Initializing all
parameters for the
control loop

Example 8-8: Analog i torque mode (setting the dead zone voltage and offset

voltage)

Requirement: The offset voltage is 1V, and the dead zone voltage is 0.5V. The motor Kt is 0.48 Nm/A, and the
peak current of the driver is 15A. The analog input voltage 10V corresponds to 0.64Nm. Select analog
channel 2 (AIN2) to control the torque.

-
T

i

& - emat

=1
o
=1

207

Tdemand
=
=

=
-
=

B '_:;U":'_‘_vll -.._ = I:l'l‘u- [
’ : —1a -8 —E -4 2 4 & g 1

; Uexternal
=030

=050

1
=]
T
=

Fig. 8-14 Schematic diagram of Example 8-8

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 U
= fer (In this example, U,,,=0.5,and U, =1)
10v 10v- Ui Uigea
Result: U g, =1740

filter

Calculate 1 4,,,,q @ccording to the required torque T,

emand*
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T
— “demand% /
I demand — K 2

t

Result: | =1.89

demand

Calculate Factor accordingto U

I demand

* |peak

Factor =
U

filter

1'—89*2048*4096 =60¢
1740*15

Result: Factor=

and |

filter

*2048*409¢

demand:

Calculate Analog2 Deac according to the required dead zone voltage:

8191

Analo Deadc ——*
y_ 10\/ LtJt—:‘ad

Result: Analog2 Deac =410
Calculate Analog2 Offse according to the required offset voltage:

8191

Analo Offsee—>* U
g2 — 1 0‘/ ls,jnlft

Result: Analog2_ Offse=819

The following changes are required on the basis of Example 8-7.
Table 8-19 Parameter settings in Example 8-8

d3.26

Analog2_Dead

Sets dead zone data for
external analog signal 2

Setto 410

da.27

Analog2_Offset

Sets offset data for external
analog signal 2

Set to 819

d3.31

Analog_Torque_Factor

Sets the proportion between
analog signals and output
torque (current)

Set to 2362

d3.00

Store_Loop_Data

1. Storing all configured
parameters for the control
loop

10: Initializing all parameters
for the control loop

Setto 1

8.4Internal Multi-posi t i on

Contr ol

Mo des

(A10

In Internal multi-position control mode, we can activate internal set target position though an external signal to

control motors. The activation has two preconditions:

M

at

S

I, muti-positi on control mode can only be activated in
2,At |l east one of the external 1input si gmabpbsitionsontblelf i n €
A or Al nternal position control 2 fA, whole #3.0Me sentcs
An040. 006, AO8B8O.00 or A80O0. 2.

Al nternal position control 00 , Al ntermdl 2pofs,i tti loens
signals will be combined into binary codes used to
Internal | Internal | Internal Speed

o o o Corresponding | Position section | Corresponding section
position | position | position - L .
0 1 > position numberic display speed numberic
display
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0 0 0 Din_Pos0 Din_Speed0_RPM | d3.18
0 0 1 Din_Pos1 Din_Speedl_RPM | d3.19
0 1 0 Din_Pos2 Din_Speed2_RPM | d3.20
d3.40select position
0 1 1 Din_Pos3 section  sequence | pDin_Speed3 RPM | d3.21
number
d3.41select position
1 0 0 Din_Pos4 section high bit Din_Speed4 RPM | d3.44

d3.42select position
section low bit

1 0 1 Din_Posb5 Din_Speed5_RPM | d3.45
1 1 0 Din_Pos6 Din_Speed6_RPM | d3.46
1 1 1 Din_Pos7 Din_Speed7_RPM | d3.47

Table 8-20 Internal Multi-position Control Mode Parameter Table

Note: I n this control mode, Aposition section X0 can
corresponding speed must be positive. Other parameters such as acceleration, deceleration, etc, can use the

default value; also can be changed through digital tube.

Example 8-9: Internal multi-position control mode

A motor needs to go eight position sections. In position section 0, it should reach the 5000 pulse location at
the speed of 100RPM.In position section 1, it should reach the 15000 pulse location at the speed of
150RPM.In position section 2, it should reach the 28500 pulse location at the speed of 175RPM.In position
section 3, it should reach the -105000 pulse location at the speed of 200RPM. In position section 4, it should
reach the -20680 pulse location at the speed of 300RPM. In position section 5, it should reach the -30550
pulse location at the speed of 325RPM. In position section 6, it should reach the 850 pulse location at the
speed of 275RPM. In position section 7, it should reach the 15000 pulse location at the speed of 460RPM.

Table 8-21 Internal Multi-position Control Mode Demand

DIN1 The driver is enabled, the motor shaft is locked
DIN3 Driver working mod€ invalid 1" valid-3™
DIN4 Internal position O

DINS Internal position 1

DING6 Internal position 2

DING:DINS:DIN4=0:0:0 | Select position and speed in section 0
DIN6:DIN5:DIN4=0:0:1 | Select position and speed in section 1
DING6:DINS:DIN4=0:1:0 | Select position and speed in section 2
DING6:DIN5:DIN4=0:1:1 | Select position and speed in section 3

DING6:DIN5:DIN4=1:0:0 | Select position and speed in section 4
DING:DINS:DIN4=1:0:1 | Select position and speed in section 5
DING:DINS:DIN4=1:1:0 | Select position and speed in section 6

DING:DIN5:DIN4=1:1:1 | Select position and speed in section 7
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DING Activate command”~ execute the selected
position section™

Define the meanings of the input points:
Table 8-22 Internal Multi-position Control Mode Configuration

N_umberlc Variable name Configuration way
display
d3.01 Dinl_Function 000.7" Driver enabled”
d3.03 Din3_Function 000.4 Set driver mode”
d3.04 Din4_Function 040.0° Internal position control 0~
d3.05 Din5_Function 080.0° Internal position control 1~
d3.06 Din6_Function 800.2 (Internal position control 2)
d3.07 Din7_Function 400.0 Activate command”
d3.16 Din_mode 0 Set0001 1 Mode

Internal multi-position control mode
d3.17 Din_mode 1 Set 0.004 (-4) Mode

Pulse-control mode
d3.00 Storage parameters | 1(Storage configuration parameters)

Set position and speed:
Table 8-23 Internal Multi-position and Speed Configuration

N_umberlc Variable Name Parameters Settings
display
d3.43 Relative / Absolute position selection Set to 2F(absolute location)
d3.40 Set the position section number to 0 §~e tto 0 select position section
Set the high bit of position section
d3.41 ~ N*10000 Setto 0
. . . Set to 5000 set the position of
d3.42 Set the low bit of position section section 0 t0 5000
. Set to 100" set the speed of
d3.18 Set the speed of section 0 section 0 to 100
d3.40 Set the position section number to 1 iet to I select position section
Set the high bit of position section
d3.41 ~ N*10000" Setto 1
: . . Set to 15000° set the position of
d3.42 Set the low bit of position section section 1 t0 150007 ~
. . Set to 150" set the speed of
d3.19 Set the speed of position section 1 section 1 to 150
d3.40 Set the position section number to2 ;et to 2 select position section
Set the high bit of position section
d3.41 ~ N*10000 Setto 2
. " , Set to 28500° set the position of
d3.42 Set the low bit of position section section 2 10 28500"
d3.20 Set the speed of position section 1 Set to 175" set the speed of
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section 2 to 1757
d3.40 Set the position section number to 3 3S’~et to 3 select position section
Set the high bit of position section
d3.41 ~ N*10000" Setto 3
: " , Set to 10500 set the position of
d3.42 Set the low bit of position section section 3 10 10500°
" , Set to 200" set the speed of
d3.20 Set the speed of position section 3 section 3 to 200
d2.10 Acceleration Default 610 rps/s
d2.11 Deceleration Default 610 rps/s
d3.00 Storage parameter ! sto~rage configuration
parameters

Set all these parameters, then'

1. Enable the driver, which means to make the digital input DIN1 high-level.

2. Select the position section, which means to change the electrical level of DIN4,DIN5S and DING.

3. Activate instructions and execute the program, which means to make the digital input DIN7 high-level.

Notice:

In multi-position control mode, select location method by setting the different value of the digital tube d3.43.If
youchooseabsol ute positioning mode, set it to fAFoO,; i oo
to A2F0; if you choose relative positioning method,

you have to save the value of d3.00,and then restart.

8.5 Internal Multi-s peed Contr 630 Mord efs3 o Mo d e)

In this control mode, external input signals are used to activate the internally configured target speed to
control the motor. There are two prerequisites for activation:
1.Multrspeed control i-30acomifiablmode, tbdedAi s unavail abl
2. Set d3.28 to 0. In this case, the analog T speed channel is invalid.
3. At least one external input signal DinX_Function defines Bit8 or Bit9.
For example, define Din2_Function corresponding to Din2 as 010.0, and Din3_Function corresponding
to Din3 as 020.0. In this way, the combination of the two above signals is used to choose any one of
Din_Speed0_RPM, Din_Speedl_RPM, Din_Speed2_RPM or Din_Speed3_RPM as the target speed.
Table 8-24 Parameters for internal multi-speed control modes

Internal Speed | Internal Speed | Meaning Numeric Valid Object
Control O Control 1 Display (numeric display
(Din_Sys.Bit8) (Din_Sys.Bit9) operation)
0 0 Multi-speed d3.18

control: O [rpm] Din_Speed0_RPM
1 0 Multi-speed control | d3.19

1 [rpm] Din_Speedl RPM
0 1 Multi-speed control | d3.20

2 [rpm] Din_Speed2_RPM
1 1 Multi-speed control | d3.21

3 [rpm] Din_Speed3_RPM

Note: If you need to set the target speed precisely, it is required to set Din_Speed0, Din_Speed1, Din_Speed2
and Din_Speed3 with a host computer. The four data units are internal units and are suitable for users who
are familiar with drivers. Din_SpeedX_RPM indicates the data after converting Din_SpeedX into the unit of
rpm to facilitate users. Conversion involves both the reading and writing processes, and does not require
calculation by users.
Example 8-10: Internal multi-speed control

Requirement: You need to define the digital input ports DIN6 and DIN7 as internal speed control, DIN1 as
driver enabling and DI N2 as operation mode control of
i s3d@ when the driver is invali d) 8-25FForthedeatingametheddseer e qu i |
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Table 7-26.
Table 8-25 Requirements on internal multi-speed control
DIN6:DIN7=0:0 To execute the multi-step 1 speed (100 rpm)
DIN6:DIN7=1:0 To execute the multi-step 2 speed (200 rpm)
DIN6:DIN7=0:1 To execute the multi-step 3 speed (300 rpm)
DIN6:DIN7=1:1 To execute the multi-step 3 speed (400 rpm)
DIN1 To enable the driver, and lock the motor shaft
DIN2 To control operation modes
when the driver-3dswkahi dh
invalid)
Table 8-26 Setting methods for internal multi-speed control
Numeric Display Variable Name Setting Method
d3.01 Set to 000.1
Din1_Function (Driver enable)
d3.02 Set to 000.4
Din2_Function (control over operation modes of drivers)
d3.06 Set to 010.0
Din6_Function (internal speed control 0)
d3.07 Set to 020.0
Din7_Function (internal speed control 1)
d3.16 Set to 0.003 (3) mode
Din_Mode0 (speed mode with acceleration/deceleration)
d3.17 Set to 0.003 (-3) mode
Din_Model (instantaneous speed mode)
d3.18 Din_Speed0 RPM Set to 100 [rpm]
d3.19 Din_Speedl RPM Set to 200 [rpm]
d3.20 Din_Speed2 RPM Set to 300 [rpm]
d3.21 Din_Speed3 RPM Set to 400 [rpm]
d3.00 Store_Loop_Data Setto 1
8. 6 I nternal Torgque Contr ol Mode (A40

In the internal torque mode, only the current loop of the driver operates. Set d0.03 (CMD_(q target current)
parameter directly to obtain the desired target torque. The prerequisite is that d3.30 must be set to 0. In this
case, the analogi torque channel is invalid.

8 7 Homing Mode (A60 Mode)

1, Summary

To make a system execute positioning in accordance with its absolute positioning, the first step is to define

the origin. For instance, as shown in the following XY plane, to navigate to (X, Y) = (200mm, 200mm), you
must define the origin aedarytotenethaocdgini ne firstly. 11tos
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2, Procedure of homing

Use the following steps to homing:
1. Set the external |1 / O parameters, and then save.
2. Set the data for homing, and then save.

3. Execute homing.
3, Configuration of the data for homing

Here are simple descriptions of the data for executing homing.

0x607C0020 | Home_Offset Home offset In Homing mode, set the offset relative to
the zero point.

0x60980008 | Homing_Method Homing method Select the homing method

0x60990120 | Homing_Speed_Switch | Speed for searching | Set the speed for searching the limit
the limit switch switch which defined as homing signal.

0x60990220 | Homing_Speed_Zero Speed for searching | Only valid when find Index signal.
the Zero point.

0x60990308 | Homing_Power_On Homing when power | Every time after power on,it will start
on homing once.

0x609A0020 | Homing_Accelaration Homing acceleration Control the acceleration of homing

CD has 27 methods for homing, referring the

1st-14th methods use Z signal as homing signal.
17th-30th methods use external signal as homing signal.

CANopenods

Method 1: Homing on the negative limit switch and index pulse

Using this method, the initial direction of movement is leftward if the negative limit

switch is inactive (here shown as low). The home position is at the first index pulse to the
right of the position where the negative limit switch becomes inactive.

[ |

[

mndex signal

negative lirmt

L]

.

]

Method 2: Homing on the positive limit switch and index pulse
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Using this method, the initial direction of movement is rightward if the positive limit
switch is inactive (here shown as low). The position of home is at the first index pulse to
the left of the position where the positive limit switch becomes inactive.

; _— i
| |

posttive bt —J

mndex signal

Methods 3 and 4: Homing on the positive home switch and index pulse

Using methods 3 or 4, the initial direction of movement is dependent on the state of the
home switch. The home position is at the index pulse to either the left or right of the pint
where the home switch changes state. If the initial position is sited so that the direction of
movement must reverse during homing, the point at which the reversal takes place is
anywhere after a change of state of the home switch.

e =]

o

[}

index signal |

@
L@_. U
|
| .

hotme switch sighal

Methods 5 and 6: Homing on the negative home switch and index pulse

Using methods 5 or 6, the initial direction of movement is dependent on the state of the
home switch. The home position is at the index pulse to either the left or the right of the
point where the home switch changes state. If the initial position is sited so that the
direction of movement must reverse during homing, the point at which the reversal takes
place is anywhere after a change of state of the home switch.
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H—— =

index signal

home switch signal

Methods 7 to 14: Homing on the home switch and index pulse

These methods use a home switch that is active over only a portion of the travel; in effect

the switch has a fimomentaryodo action as the axle posit
Using methods 7 to 10, the initial direction of movement is to the right, and using

methods 11 to 14, the initial direction of movement is to the left, except if the home

switch is active at the start of motion. In this case, the initial direction of motion is

dependent on the edge being sought. The home position is at the index pulse on either

side of the rising or falling edges of the home switch, as shown in the following two

diagrams. If the initial direction of movement leads away from the home switch, the

drive must reverse on encountering the relevant limit switch.

e =

o

indes sighal l ‘
L, 1
home switch sighal | 7 |
osttive limit
P : : /) : : [
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| M H H M |
] ] : : i__

@L@ ug@
“OL@» «@JO*
@7 ~®J®

index signal | | "y | | |
. B i B .
home switch signal | ,c":f"' |
negtive limit | . ffff

Methods 15 and 16: Reserved
These methods are reserved for future expansion of the homing mode.

Methods 17 to 30: Homing without an index pulse

These methods are similar to methods 1 to 14, except that the home position is not
dependent on the index pulse; it is dependent only on the relevant home or limit switch
transitions. For example, methods 19 and 20 are similar to methods 3 and 4, as shown in
the following diagram:

[ . i 1

negative limit

) i . ]

positive limit |
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<—® M

horme switch signal |

f—= - e
GCD—
G -
—G)

hame switch signal

] (24)

—

[

3
3

1
:2
g

home switch signal | s
osthve lirmt ——
p f’.’,
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| |
I] __a __l : __ D

S w——

0
) @

A 5
—Q

L J

. . . Iy :
horne swiatch signal 7/ |

negative signal
i a'fff
Methods 31 and 32: Reserved
These methods are reserved for future expansion of the homing mode.

Methods 33 and 34: Homing on the index

[ |

index signal | | | l

Method 35: Homing on the current position
In this method, the current position is taken to be the home position.

Methods -17 and -18: Use the mechanical terminal as reference point
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Example 8-11' Using method 7 for homing.

Set parameters.

Numberic display | Parameter Name meaning Setting Value
d3.01 Dinl_Function Aooofl .
Driver enabled
d3.02 Din2_Function AOOO.'Z .
Driver error reset
000.1: Driver enabled
d3.03 Din3 Function 000.2: Driver error reset 000.4
’ — 000.4: Operation mode “ Driver model control™
. . 001.0:Positive limit | 200.0
d3.04 Din4_Function 002.0:Negative limit |~ Start homing™
] ] 004.0:0rigin signal | 001.0
d3.05 Din5_Function 200.0:Start homing ~ Positive limit-
d3.06 Din6_Function AOOZ'O o
Negative limit
d3.07 Din7_Function A004'o S
Home signal
d3.14 Dout4 F i 004.0: i 004.0
. out4 Function .0:Index signal appears (Index signal appears)
d3.15 Dout4_Function 040.0:Origin found 040.4
(origin found)
. Select this mode when the
d3.16 Din_Mode0 input signal is invalid 0.004 (-4)
: Select this mode when the
d3.17 Din_Model input signal is valid 0.003 (-3)
1" Storage all the setting
parameters except those of
d3.00 Store_Loop_Data motor 0001 (1)

10 Initialize all the setting
parameters except those of
motor

At this time, computer software shows:
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e —

%5 10 Port e B [
Function SimulatePolarityReal Virtual
DIN1|driver enable ... Bl & &
pINz[Fault reset .- Bl & &
DIN3|operation mode ... ] ik B
pInu[Start homing .- Il & &
pINs|positive limit --- Bl & @&
DIN6|negetive limit --- Bl & @
pIN7 homing signal  --- O & &
pIng|NULL - SRS
Function Simulate Polarity Real
pouT1 Jready .- O @
pouT2 [error .- Ol &
DOUTS Ipusitiun reached+vel ___ El S
pouTy [index -- - O i
pouTs |Reference found .- I
pouTs [NULL - - - w
pouT7 [NULL --- &

Notice: The positive and negative limits are default to normally closed point. Otherwise, the Panel will alarm
and display P.L (positive limit) and N.L (No limit). Only when the alarm is eliminated, the origin control mode
can be normally used.

Computer monitoring status is
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N

| name | data | unit |

1= Operation_Hode Buff -4 DEC
2= Status_UWord 437 HEX
J= Pos_Actual a inc
by Real Speed RPM [ rpn
G Iq 0.008 Ap

i Operation_HMode -4 DEC
7 CHD q 8.000 ap

8 Pos_Target 8 inc
9 SpeedDemand_RPH a Fpm
18 Control_Yord 2F HEX
11 Switch_0On_Auto 8 DEC
12 CHD q_Max 6.797 Ap

Set parameters for homing.

JRISTEY
| name | data | unit |
Home Offset i

Mww

3 Homing_Speed_Switch 150.0848 Fpm

L} Homing_Speed_Zero 160.008 rFpm

5 Homing_Power_On a DEC

6 Homing_Accelaration LA.08088 rpsfs

7 Homing_Current 1.788 Ap

In common circumstance, only need to set up the model of origin and the rest of the parameters are default.

I n some case, fAEl ectrify and then find t-hfeStoarritgifniondiisr
origind is eliminated.

Start homing.

(1). Enable motor, which means the digital input point 1 is set to high-level. The computer motoring picture is

shown below:
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#s /O Port o] @ |23
Function SimulatePolarityReal Uirtual
DIN1 |driuer enable J 1 1
DIN2|Fau1t reset J 1 1
DIN3|uperatiun mode J 1 1
DIHu|Start homing J 1 1
DIN5|pusitiue limit J 1 1
DINﬁ|nEgEtiUE limit J 1 1
DIN?|huming signal J 1 (1
DINg |NULL J * 9
Function Simulate Polarity Real
pour+ |ready J
DUUTzlerrnr ;;J
DDUT3|p°51t1"" reached+ue]__J

poUTY [index

DOUTS |HeFerence found

| BT ET L

) () O (O [
(N e i
YRR EN

pouTs [NULL
DOUTZ [NULL J
(2). Send AStart finding the origind signal t tevelmo t o

The computer motoring picture is shown below:

105



KII‘ICO "'jﬂ- Kinco FD Series Servo User Manual

%< voPort E@@‘

Function SimulatePolarity Real Virtual

DIN1 |driuer enable ..

DIHZ |Fau1t reset cod

DIN3 |uperatiun mode ood

n1H4|Start homing aod

DINS |pusitiue limit ---

DINg negetive limit - --

pih7|homing signal  ---

N () |

1

DIN8|HI.ILL ooq
Function Simulate Polarity Real

pouT1 Jready .- o
DOUT2 |E""“" L ]
DOUT3 |p051tiun reached+vel __ il
pouTy |index oo il
pOUTS |F:eFerencE found . il
pouTs NULL - ]
pouT7 NULL oo P

Note: AStart finding t hal, requirds gnlym dse, st gerdcatd always beaon. fyol s e s i
want to start next time, a rise pulse is enough.
(4). After the external find the origin, computer monitoring picture is as follows:

106



KInCO "'J‘;ﬂ' Kinco FD Series Servo User Manual

i< V0 Port o) &
Function SimulatePolarity Real Uirtual
DIN1|driver enable @ @
DIN2|Fault reset & B
DIH3|uperatiun mode i i
nIHu|Start homing . .
[)IH5||]DSitiUE limit ] ]
DIHﬁ|nEgEtiUE limit ] ]
nIH?|huming signal . .
DINg|NULL * 9
Function Simulate Polarity Real

pouT1 |Fready

DDUTEIEFFDF

DDUTEIPDSiti“" reached+vel ___

pouTy [index

DDUT5|HEFEFEHEE found

DDUT6|HULL

T
& & & & @ D

TR

poUT7 |NULL

(5). Driver searches the Z phase signal in mode 7, and ultimately find the origin. Computer monitoring picture
is shown as follows:
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#= /O Port

EE=

Function

DIH1|driuer enable

SimulatePolarityReal Uirtual

DIH2|Fau1t reset

DIH3|uperatiun mode

Dluuwstart homing

DIH5|pusitiue limit

nluﬁ|negetiue limit

DIH?|huming signal

DINg|NULL

N () ()

1] o
02000 @D
® o000 D

Function

Simulate Polarity Real

pouT1 |ready

DUUTZIEFFDF

DHUTEIPDSitiDH reached+uvel _ __

pouTY |index

DHUT5|HEFEFEHEE found

DﬂUTﬁ|HULL

pouT7 [NULL

B EEEENN
11 o |
o & 200 & &

At this point, you have completed the origin search function, then the drive position is automatically set to
zero, and the current position is default to origin. Computer monitoring picture is as shown:

JISTEY
| name | data | unit |

1= Operation_HMode Buff -4 DEC

2% Status_UWord ch37 HEX

G- Posiotual e e

Real_Speed_RPH Fpm

5* Iq a.nuu Ap

i Operation_Hode -4 DEC

7 CHD q 8.088 Ap

8 Pos_Target a inc

9 SpeedDemand_RPH a Fpm

18 Control_Yord 2f HEX

11 Switch_On_nuto a DEC

12 CHD_q_HMax 6.797 Ap
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Chapter 9 Control Performance

9.1 Auto Reverse

In this mode,motor will run forward and reverse continuously according to the setting mode.User

can set parameters in velocity loop and position loop in this mode.Please make sure auto forward/reverse is
allowed in the machine before using this mode and make sure the power of driver can be cut off anytime to

advoid accident.

Operation procedure for auto reverse:

1' Use KincoServo software to online according to chapter 5.

2 Set speed mode control according to 5.4.1.

3 Click the +Openationidde-Awtead Reverseo and set the par amet

Set fAAuto_Reversed as 0 for no control

Set ifAut o _Reverseo as 1 for position contr oRevT hPeo s

andoAut o_Rev_Nego.The wunit is inc.The speed depends
Set AAut o Reverseo as 3 for ti me control . The mo
andoAut o_Rev_Nego. The wunit is ms.The speed depends ¢

Following figure shows the parameters need to set.In this figure,the servo will run between -10000 inc and
10000 at speed 100RPM.

F< Basic Operate |E| = |E|
| name | data | unit |

1= Operation_Hode Buff ] DEC

2 Status_YWord o HEX

I= Fos_fActual 0 inc

L Real Speed_RPH ] Fpm

Gox I 0 (1[5 4 Ap

Operation_Hode
CHD_q
Pos_Target

SpeedDemand_RFPH
Control_WYord

¥< Auto Reverse E'E'@

| name | data | unit |
1 Auto_Rev Pos 10000 DEG
2 Auto_Reu Heg 10000 DEG
3 Auto_Reverse 1 DEC
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9.2 Driver Performance Tuning

Speed_Demand

CMD_q .
Analogl POWER

Kep
Kei

Analogl
Analog2

Analog?

rafile Geeneratar E Ace FF
— ¥ DCRIIS+
K_Fedacity_FI Fon Match M _I\\
+ i - [
3 | L, 1z Rt Wateh N | E |
r YL VAV,
% F o 8
K_Load = L ____:r &
/ . o Matisr
¥ 'i‘- Corrent | ) )
L s
| teedbock
I F 3 ) / ‘/l Encoder
L pass - - -
i . OCRLS- Feedbexk
=
<
Speed Fie W
| Speed feedbnck ﬁ
frig
Pasition feedback I .
Servo driver

Position command

Position loop |—I-| Velocity loop |—> '-'-l Servo motor
| Current ||.||'-p

Fig. 9-1 Schematic diagram for control loop adjustment
As shown in Fig. 9-1, a typical servo system contains three control loops, hamely, position loop, velocity loop,
and current loop.
Current loop are related to motor parameters (optimal parameters of the selected motor are default for the
driver and no adjusting is required).
Parameters for velocity loop and position loop should be adjusted properly according to load conditions.
During adjustment of the control loop, ensure that the bandwidth of the velocity loop is at least twice of that of
the position loop; otherwise oscillation may occur.

9.2.1 Manual Adjustment

1. Parameters for velocity loop

Table 9-1 Parameters for velocity loop

Numeric Variable Name | Meaning Default | Range

Display Value

d2.01 Kvp Sets the response speed of a velocity loop 100 0~32767

d2.02 Kvi Adjusts speed control so that the time of minor | 2 0~16384
errors is compensated

d2.05 Speed Fb N Reduces the noise during motor operation by | 45 0~45

reducing the feedback bandwidth of velocity
loops (smoothing feedback signals of
encoders). When the set bandwidth becomes
smaller, the motor responds slower.

The formula is F=Speed Fb N*20+100.

110



KInCO "'J‘;ﬂ' Kinco FD Series Servo User Manual

For example, to set the filter bandwidth to "F =
500 Hz06, you need to s

Proportional gain of velocity loop Kvp: If the proportional gain of the velocity loop increases, the responsive
bandwidth of the velocity loop also increases. The bandwidth of the velocity loop is directly proportional to the
speed of response. Motor noise also increases when the velocity loop gain increases. If the gain is too great,
system oscillation may occur.

Integral gain of velocity loop Kuvi: If the integral gain of the velocity loop increases, the low-frequency intensity
is improved, and the time for steady state adjustment is reduced; however, if the integral gain is too great,
system oscillation may occur.

Adjustment steps:

Step 1: Adjust the gain of velocity loop to calculate the bandwidth of velocity loop

Convert the load inertia of the motor into the inertia JI of the motor shaft, and then add the inertia Jr of the
motor itself to obtain Jt = Jr + JI. Put the result into the formula:

|, *K* Encoder R
J,*204800000%/ 2* D
Vc_Loop_BW according to the adjusted the gain of velocity loop Kvp, only adjust Kvi according to actual
requirements.

Adjust the impact of Kvp and Kvi, as shown in Fig.9-2.
For the effect of Kvp adjustment, see the first to the fourth from left of Fig. 9-2. Kvp gradually increases from
the first to the fourth from left. The value of Kvi is 0.

For the effect of Kvi adjustment, see the first to the fourth from right of Fig. 9-2. Kvi gradually increases from
the first to the fourth from right. The value of Kvp remains unchanged.

Vc_Loop_BW= Kvp * To calculate the bandwidth of the velocity loop

Left1 Right 1

Left 2 Right 2
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Left 3

Right 3

Left 4

Right 4

Fig.9-2 Schematic diagram of gain adjustment of velocity loop
Step 2: Adjust parameters for feedback filter of velocity loop
During gain adjustment of a velocity loop, if the motor noise is too great, you can properly reduce the
parameter Speed_Fb_N for feedback filter of the velocity loop; however, the bandwidth F of the feedback filter
of velocity loop must be at least three times of the bandwidth of velocity loop; otherwise oscillation may occur.
The formula for calculating the bandwidth of feedback filter of velocity loop is F = Speed_Fb_N*20+100 (Hz).

2. Parameters for position loop

Table 9-2 Parameters for position loop

Numeric Variable Name Meaning Default Range

Display Value

d2.07 Kpp Indicates the proportional gain of the | 1000 0~16384
position loop Kpp

d2.08 K_Velocity_FF 0 indicates no feedforward, and 256 | 256 0~256
indicates 100% feedforward

d2.09 K_Acc_FF The value is inversely proportional to | 7FF.F 32767~10
the feedforward

d0.05 Pc_Loop BW Sets the bandwidth of the position | 0O N/A
loops in Hz

/ Pos Filter N Set the average filter 1 1~255

Proportional gain of the position loop Kpp: If the proportional gain of the position loop increases, the
bandwidth of the position loop is improved, thus reducing both the positioning time and following errors.
However, too great bandwidth may cause noise or even oscillation. Therefore, this parameter must be set
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properly according to loading conditions. In the formula Kpp=103* Pc_Loop_BW, Pc_Loop_BW indicates
the bandwidth of the position loop. The bandwidth of a position loop is less than or equal to that of a velocity
loop. It is recommended that Pc_Loop BW be less than Vc_Loop BW /4 (Vc_Loop_ BW indicates the
bandwidth of a velocity loop).

Velocity feedforward of the position loop K_Velocity FF: the velocity feedforward of a position loop can be
increased to reduce position following errors. When position signals are not smooth, if the velocity
feedforward of a position loop is reduced, motor oscillation during running can be reduced.

Acceleration feedback of the position loop K_Acc_FF (adjustment is not recommended for this parameter): If
great gains of position rings are required, the acceleration feedback K_Acc_FF can be properly adjusted to

I, *K* Encoder F

2500004/ 2*J, *p

improve performance. K_Acc_FF= Note: K_Acc_FF is inversely proportional to the
acceleration feedforward.
Pos_Filter_N is used for average filter of the speed produced by target position.Setting this parameter as N
means to average N data.

Adjustment procedure:

Step 1. Adjust the proportional gain of a position loop.

After adjusting the bandwidth of the velocity loop, it is recommended to adjust Kpp according to actual
requirements (or directly fill in the required bandwidth in Pc_Loop_BW, and the driver will automatically
calculate the corresponding Kpp). In the formula Kpp = 103*Pc_Loop_BW, the bandwidth of the position loop
is less than or equal to that of the velocity loop. For a common system, Pc_Loop BW is less than
Vc_Loop BW /2; for the CNC system, it is recommended that Pc_Loop_BW is less than Vc_Loop_ BW /4.
Step 2: Adjust velocity feedforward parameters of the position loop.

Velocity feedforward parameters (such as K_Velocity FF) of the position loop are adjusted according to
position errors and coupling intensities accepted by the machine. The number 0 represents 0% feedforward,
and 256 represents 100% feedforward.

3. Parameters for pulse filtering coefficient
Table 9-3 Parameters for pulse filtering coefficient

Numeric Variable Meaning Default | Range
Display Name Value
d3.37 PD_Filter Used to smooth the input pulses. 3 1~32767
Filter frequency: f = 100
Time constant: T = PD_Filter/1000
Unit: S
Note: If you adjust this filter parameter during the
operation, some pulses may be lost.

When a driver operates in the pulse control mode, if the electronic gear ratio is set too high, this parameter
must be adjusted to reduce motor oscillation; however, if the parameter adjustment is too great, motor
running instructions will become slower.

9.2.2 Auto Adjustment (Only for Velocity Loops)

Auto adjustment is only available for velocity loops (see Section 8.11 for manual adjustment of position loops)
when both forward rotation and reverse rotation of a motor are allowable, and the loadings do not change
much during the operation. You can determine the total inertia of motor loadings through gain auto tuning,
and then manually enter the desired bandwidth. The driver will automatically calculate appropriate Kvp and
Kvi values. The motion curve is in the shape of a sine curve, as shown in Fig. 9-3.
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/\Speed curve /\ /\

Fig.9-3 Speed curve
K_Load represents the internal data that displays the actual inertia of the system.

|, *K* Encoder. R

625004/ 20 *J,

In the above formula:

K _Load=

I p represents the maximum peak output current in unit
Kt represents the torque constant of the motor in uni
Encoder R represents the resolution of a motor encoder
Jt represents the total inertia of the motor and | oad

Table 9-4 Parameters for controlling gain auto tuning

Numeric Variable Name Meaning Default | Range
Display Value
d0.06 Tuning_Start Auto tuning starts after the variable is setto | O /

11. All input signals are ignored during
auto tuning. The variable is automatically
changed to 0 after auto tuning is completed.
Sets the variable to other values to end auto
tuning.

do.04 Vc_Loop_ BW Sets the bandwidth of the velocity loop in | O 0~600
Hz. The variable can only be set after auto
tuning is performed properly; otherwise the
actual bandwidth goes wrong, which causes
abnormal working of the driver. If the auto
tuning result is abnormal, setting this
parameter may also cause abnormal
working of the driver.

Note: This parameter cannot be applied
when auto tuning is unavailable.

d2.17 K_Load Indicates loading parameters / 20~1500
0
d2.21 Sine_Amplitude | Proper increase in this data will reduce the | 64 0~1000

tuning error, but machine vibration will
become severer. This data can be adjusted

114



KInCO "'J‘;ﬂ' Kinco FD Series Servo User Manual

properly according to actual conditions of
machines. If the data is too small, the auto
tuning error becomes greater, or even
causes a mistake

d2.22 Tuning_Scale It is helpful to reduce the auto tuning time by | 128 0~16384
reducing the data, but the result may be
unstable.

d2.23 Tuning_Filter Indicates filter parameters during | 64 1~1000
auto-tuning

Auto tuning is a process where the suitable and stable K_Load value is automatically calculated. In the auto
tuning mode, the data of numeric display is automatically switched to the real-time display mode of K_Load
data. When K_Load data gradually becomes stable, the driver automatically adjusts Kvp and Kvi data of a
velocity loop, so that the actual bandwidth of the velocity loop is 50Hz. When K_Load data becomes stable,
the driver automatically stops auto tuning operation; then you need to customize Vc_Loop_BW, representing
the desired bandwidth of the velocity ring. Finally, run the test system in the actual environment, and save the
parameters.

Precautions:

Auto tuning applies when both forward rotation and reverse rotation of a motor are allowable, and the
loadings do not change much during the operation. When forward rotation or reverse rotation of the motor is
not allowable on a device, it is recommended to adjust the parameters manually.

During auto tuning operation, pulse signals, digital input signals, and analog signals of the external controller
are temporarily unavailable, so safety must be ensured.

Before auto tuning operation, it is recommended to properly adjust the Kvp, Kvi and Speed Fb N (a
feedback filter parameter) values of the velocity loop to prevent visible oscillations when the system works in
the speed mode. If necessary, adjust the data of d2.03 notch filter to inhibit resonance.

The time for different load tuning varies, and generally a few seconds is required. The auto tuning time can be
reduced by presetting the K_Load value to a predicted value that is close to the actual value.

Vc_Loop BW can be written only after successful auto tuning, otherwise the driver may work improperly.
After you write the desired bandwidth of the velocity loop in Vc_Loop_BW, the driver automatically calculates
the corresponding values of Kvp, Kvi and Speed Fb_N. If you are dissatisfied with low-speed smoothness,
you can manually adjust Kvi. Note that auto tuning does not automatically adjust the data of a notch filter.

In the following circumstances, auto tuning parameters should be adjusted:

When the friction in a rotation circle of the motor is uneven, it is required to increase the amplitude of d2.21
sine wave to reduce the impacts caused by uneven friction. Note that d2.21 increases when the oscillation
amplitude of the loadings increase.

If auto tuning lasts for a long time, initial evaluation of the total inertia is available. It is recommended to set
K_Load to an evaluation value before auto tuning.

If auto tuning is unstable, the stability of auto tuning increases when d2.22 increases properly, but the time for
auto tuning slightly increases.

In the following conditions, auto adjustment goes wrong. In this case, you can only set parameters manually:
The load inertia is featured by great fluctuation.

Mechanical connection rigidity is low.

Clearances exist in the connection between mechanical elements.

The load inertia is too great, while Kvp values are set too low.

If the load inertia is too great, K_Load data will be less than 20; if the load inertia is too little, K_Load data will
be greater than 15000.

9.3 Oscillation Inhibition

If resonance occurs during machine operation, you can adjust a notch filter to inhibit resonance. If resonance
frequency is known, you can directly set Notch_N to (BW-100)/10. Note that you need to set Notch_Onto 1 to
enable the notch filter. If you do not know exactly the resonance frequency, you can firstly set the max value
of d2.14 current instruction to a low one, so that the oscillation amplitude is within the acceptable range; then
try to adjust Notch_N to check whether resonance disappears.

If machine resonance occurs, you can calculate the resonance frequency by observing the waveform of the
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target current with the oscilloscope function of the driver.
Table 9-5 Parameters for oscillation inhibition

Numeric Variable Name Meaning Default Rang
Display Value e
d2.03 Notch_N Notch/filtering frequency setting for a velocity | 45 0~90

loop, used to set the frequency of the internal
notch filter, so as to eliminate the mechanical
resonance produced when the motor drives
the machine. The formula is F = Notch_N*10 +
100.

For example, if the mechanical resonance
frequency is F = 500 Hz, the parameter should
be set to 40.

d2.04 Notch_On Enable or disable the notch filter 0 /
0: Disable the notch filter
1: Enable the notch filter

9.4 Debugging Example

9.4.1 Oscilloscope

1.Enter oscilloscope

File Computer | Driver | Motor Extend View Help
g B @ Basic Operate m
Control Loop 4 m
/O Port

Operation Mode »

Data Dicticnary

Driver Config

ECAN »
Oscilloscope

Error Control

Error History

Control Panel »
Initialize/Save

Driver Porperty

¥< KincoServo

File Computer Driver Motor Extend View Help

B S e -0 B

116



Click here to change the sanpling
object.

Offset: Achust thus value to

Choose the mut for sanpling
move the curve up and =

Tick it to use the chanmel

IS
>
=
<
=
S
[}
(%]
)
o
>
c
@

n
%}

i
=
[}

n
a]
T
Q
(8]
=
2

data
down
_ [
Cyele time of sanmplingIn s Osclioscope = @ [
this picture,it mean every | ¥
62.5us it will sanplng one
data &
Pomter ofFset:To set How
maty Datawill be save
|
befare the candition |
triggerIn thus pichure it |
means that it will # how 250
data befare thelactual
current reach 100 dec.
The difference between
MNunber of valueTo get the & 3208 cursar 1 and corsor 2. Inthis
number of sampling In this picture.the difference is
picture,it means it will 3. 1250 9. 37SC 15425 21. 8750 28. 1250 (ns) 16514
sanypling 500 data. -}
Wcanrate |1 8 us The tune difference between
. L . - C Timetus—batathp) cursar 1 and cursor 2 In this
Trigger .In this pictore.it Pointer offset |250 i = — 2 icture.the differ 3
e 4 | |_ © 1 - cursor 1 7 15.59 0.641602 picture the difference is
=R ) i, IS e 500 Speed_QEI_Bac ~| ... -1008 H* Fpm ¥ - B =
boms the et current Number of value peed_Q | 5e2 ] & 2 - cursor 0.6
whetl the actua Q.:—wm— q Trigger on signal = o [16.28 47 scease
reach 100 dec.dec 15 mtermal vl ...ll1e-6 L -0 H* ~|F 8
unit,user can change mto | 1 S .
= ; = " Select which channel to
Anyp. _ w - eni|le-6 M__ -0 L | v sampling
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2.Parameters for Oscilloscope
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9.4.2 Procedure for Parameter Adjustment

1a Velocity Loop Adjustment

(1) Adjust Kvp according to the load.

W Set motor running at Auto Reverse mode by position(Operation mode -3),then open oscilloscope and set
the parameters to observe the curve.As shown in following figures.

Y Adjust Kvp and observe the speed curve.Following figures show the different curve in different
Kvp.According to the curve,it shows that the bigger value of Kvp,the faster response of speed.

(2) Adjust Kvi according to load.

(3) Adjust Speed_Fb_N to reduce system noise.

Speed_Fb_N:This parameter is used to reduce system noise.But the bigger value of this parameter,the
slower response of system.

In Auto Reverse mode,Kvp=40

Rs KincoServo I B & 4 2 S eheeeees |

File Computer Driver Motor Extend View Help

& 0 e i -f (I

¥< VO Port == == #¢ Auto Reverse =
Function SimulatePolarity Real Uirtual | name data | unit
= 1 Auto_Rev_Pos S o088 DEC
DIH1jdriver enable’ |k D e @ 2 Auto_Reu_Heg -50000 DEC
3 Auto Reverse 1 DEC
DIN2|fault reset 229 IE‘ . . ¢ Poaition Loop |E
||l vz joperation mode ... E‘ L] o name data | unit
] 1 Kpp 10.80 Hz
DIN4|P control E‘ . . 2 K_Uelocity_FF 188.88 %
3 K_Acc_FF 32767 DEC
DINS |NULL 259 D e @ 4 Pos_Filter_N 1 DEC
5 Max Followinag Error 18668 inc
DING |NULL 279 D e @ s Velocity Loop [=
pIn7[homing signal . E‘ & [ name | data | unit
1 Kvp 48 DEC
DINg NULL ood D 2 @ 2 Kui 1 DEC
3 Hotch_HN 558.88 Hz
Function Simulate Polarity Real 4 Notch_On 8 DEC
5 Speed_Fb_H 248.888 Hz
pouT+ |ready --- D i —P —
¢ Basic Operate [=
DouT2 |NULL =04 IE‘ L | name | data | unit
= 1= Operation_Hode_Buff -3 DEC
O D G ol D o 2% Status_Yord 4037 HEX
- 3x Pos_Actual 28907 inc
DOUTH|zero velocity oog D ) % Real_Speed_RPH 500 rpm
5% Iq 11 Ap
HULL i D — .
pouTs | o 6 Operation_Hode -3 DEC
7 CHD q 0.008 Ap
DouTe |NULL =eq o 8 Pos_Target [} inc
9 SpeedDemand_RPH sa8 rpm
DOUT? [motor brake oag L 18 Control_Word 2F HEX
1 Switch_0On_Auto 8 DEC
12 CHD_q_Max 16.691 Ap

The oscilloscope is shown as follows:actual speed response is 33.88ms
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%5 Oscilloscope EI =
)
: : : : fd s N o
— H H H H H
~600. 000000 : . ... 7HOO0.D000O0]
12 5000 375000 82, 50000 87 5000 112. 5000 (m=)
— . . L L A
o
Scanrate I!I 2580. Ous Channel Scale Offset Unit Auto _cursor
. 1 Speed_Demand_ ~ ...|292 :I -8 :I rpm ~| ¥ © B-c Time(us) Data(rpm)
Pointer offset |5l] - |7I P = —J I I I P J = ursor
= 5 ¢ 1 - Cursor 1(g.63 [-504. 0000
Humber of ua1ue|5l]l] 2 |_| j ---||19—6 j I—ﬂ z“ j v & 2 - crsor I I
Trigger on signal = = 2 |43.50 504. 00000
[speed_gET_Back ] | 3~ |SPEEU—QEI—Ba°jj|292 j -0 z“rpm S enma {4
- < D 1 ‘33.88 1008, 0000 ‘
f |u.mman Irpm j 4 |—| j ...||1e—6 :I |—u Z“ j @ ecrease va uel |
[~ continue Start | Reread | Export | Inport |

In Auto Reverse mode,Kvp=110

Rs KincoServo —— —— o e
File Computer Driver Motor Extend View Help
| 10 e < - T 1
P< /O Port < Auto Reverse E
Function SimulatePolarity Real Virtual | name | data | unit
ari o . 1 Auto_Rev_Pos 5a088 DEC
"””I FIEF GIENE s | . 2 Auto_Reu_Neg -50008 DEC
3 Auto Reverse 1 DEC
DIHzIFaUIt FeseE " . . #< Poaition Loop E
DlH3|operation node .. | il ] name data | unit
1 Kpp 10.88 Hz
n]HuIP control ood . . 2 K_Velocity FF 1868.688 %
3 K_Acc_FF 2767 DEC
DIN5 [NULL aad e @ y Pos_Filter 1 DEC
i Error 188688 inc
DIH6|NU|—|— ood L L #3 Velacity Loop [=
pIN7 /homing signal oo | . . name | data | unit
1 Kup 118 DEC
DIHgINULL aod & & 2 Kui 1 DEC
3 Hotch_H 558.808 Hz
Function Simulate Polarity Real 4 Notch_On a DEC
5 Speed Fb H 248.888 Hz
pouT4 |ready -e 0] —
¥+ Basic Operate E
DouTZ2 I"ULL ooq L) | name | data | unit
e 1= Operation_Hode Buff -3 DEC
pous |position reachedrvel .. | o 2% Status_Word 4437 HEX
. 3 Pos_Actual 4810 inc
poUT |zero velocity 204 1 4= Real Speed RPM 500 rpm
5* Iq 4 Ap
HULL .- - .
DUUT5| & 6 Operation_Hode -3 DEC
7 CHD q 0.800 ap
HULL .- .- :
DU”Tﬁl . 8 Pos_Target 8 inc
9 SpeedDemand_RPH 508 Fpm
DOUT? [motor brake el 1 10 Control_Word 2f HEX
11 Switch_On_fAuto a DEC
12 CHD_q_Max 16.691 ap

The oscilloscope is shown as follows:actual speed response is 10.00ms
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¥¢ Oscilloscope EI = @I
;
A
B00. 000000 | ¢ _ i ... 5000000003
: NW‘MWWW AL & A &k A - : L
- - +-4- —eebees - seemeedees - s LT S S R
. . : : ; ! : :
600, onoooo | v i - _ o _ _ I I : ... TO. 000000
sa00 37. 5000 B2, 000 a7, 5000 112, 5000 fm=)
Scanrate |4 250. Dus Channel Scale Offset Unit Auto _Ccursor

Pointer offset |50

1w |Speed_Demand_jj|292 i‘ -8 i‘ Fpm | v

[~ continue

2.Position Loop Adjustment

(1) Adjust Kpp.

(2)Adjust Vif  K_Velocity FF~
Adjust Vif parameter according to the allowable position error and coupling performance of machine.
Nor mal |
be decreased to reduce overshoot.
(3)Use oscilloscope to observe curve.
Set motor running at Auto Reverse mode by time (Operation mode 3),set parameters of oscilloscope

as following figure.
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In Fig.(1) and Fig.(2),Vff is 100%,When Kpp is 30,the response of position loop is faster than the
one when Kpp is 10.Meanwhile the following error is also less,but overshoot is bigger.

Fig.(3),Kpp is 30,Vff is 50%.Compare with Fig.(2),the following error is bigger,but response becomes
slower and there is almost no overshoot.
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Internal position mode,target position is 50000 inc.
Fig.(1) Kpp=10,V{f=100%

File Computer Driver Motor Extend View Help
&1 8 10 @ | i < T (1]
¥ IO Port \EI = @ #< Poaition Loop EI = E
Function SimulatePolarityReal Virtual | name | data | unit |
DIN1|driuer enable ...| ] 1 Kpp 10. 008 Hz
2 K_Uelocity FF 100. 008 %
D]N2|Fau1t reset ...| . . 3 K_fcc_FF 32767 DEC
4 Pos_Filter_H 1 DEC
Dmglnperatiun node | [ ] 0] 5 HMax_Following_Error 18808 inc
#¢ Velocity Loo =R
D]uulactiue command | [ ] 0] ot =] =
| name | data | unit |
DIM5[NULL | * @ 1 Kup 158 DEC
2 Kui L] DEC
DIN6|NULL | * @ 3 Notch_N 550.000 Hz
L) Motch_on e DEC
Dm?lhoming signal | ] ] 13 Speed_Fb_N 246. 000 Hz
6 Speed_Mode [} DEC
INIJLL cod
DINg _I . . ¥5 Basic Operate E = g
Function Simulate Polarity Real | name | data | unit |
pouT1 |ready | . 1% Operation_Hode_Buff 1 DEC
2% Status_Word 5037 HEX
pouT2 [NULL | . 3 Pos_Actual 14224 inc
4 Real_Speed_RPH 474 Fpm
DOUTS position reached+vel __ | Gx I_q 0.134 Ap
3 Operation_Hode 1 DEC
DOUTY [2ze¥o velocity | 7 CHD_q 8.688 Ap
8 Pos_Target T inc
pouTs [NULL | 9 SpeedDemand_RPH a rpm
18 Control_Yord 3f HEX
pouTH [MULL | 11 Switch_0On_Auto a DEC
12 CHD_q_Hax 16.691 fip
DOUT7 [motor brake | |g13 [Profile Speed 500000 rpm
!
The oscilloscope is as following: max. following error is 69 inc.
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Fig.(2) Kpp=30,Vif=100%

The oscilloscope is as following:max. following error is 53 inc.

Fig.(3) Kpp=30,V{f=50%
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