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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 CD 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

1.1.2 Nameplate of Servo Driver

AC SERVO DRIVER Model

Kinco CD422 AA-000«——°°

Input Qutput
Specification | AC INPUT AC OUTPUT Specification
_— 1IPH AC 220 -20/+15% 3PHO-Uin 4.0A —
47-63Hz 5.5A 750W 0-400Hz
Kinco Electric (Shenzhen) Ltd.
Serial No. MADE IN CHINA

— 422 V00X * ek dk

C€

Fig. 1-1 Nameplate of a servo driver



1.1.3 Nameplate of Servo Motor

K' ® AC SERVO MOTOR Model
In SMH 6050020 30AAK 3LKL4—

Rated power Rated voltage

> W 200 vV 220
Rgted current I A 1.6 Nm 0.64 il Rated torque
Rated rotation speed RPM 3000 Ins F Insulation class
Protection class
Kinco Electric(Shenzhen) Ltd. IP65
MADE IN CHINA

Serial No.

5 /N 4LL2AAKXX X XXX XXX

Bar code

Fig. 1-2 Nameplate of a servo motor



1.2 Component Names

1.2.1 Component Names of CD420/CD430/CD620 Servo Driver

Aluminium alloy case
Protecting the driver

X1 Col A

24VS and GNDS:
Power supply for control
DIN1..7 and COMI:

7 Digital input channels
PUL+ and PUL-:
Pulse signal input
DIR+ and DIR-:
Direction singal input
CW+ and CW-:

CW singal input
CCW+ and CCW-:
CCW signal input

X1 Column B

GNDA, AIN1 and AIN2:

2 analog input channels
OUT1+/-....0UT4+/-:

4 100mA current output channels
24V0 and COMO:

24V DCoutput 100mA

OUT5+ and OUTS5-:

Brake control output

X2

U,V, W, PE:

Motor power connector
L, N:

AC power supply input(AC220V)
RB+, RB-:

External braking resistor

Earth terminal

CD430(AC220V)

Base of Heat Sink

ammmm——

HARGE o

For mounting and cooling

Display
4-digit LED indicate the status
or error information

4 Setting Buttons
To operate the parameter
setting and display function

X3
Encoder output and RS232
communication interface

X4
Motor encoder input

NI B3000:

SHIELD
Connect to the shield of the
motor cable

U,V, W, PE:
Motor power connector

X5

R,S,T:

AC power supply input
(AC220V)

RB+, RB-:

External braking resistor
DC+,DC-:

DC bus interface
(DC310V+20%)

CD420(AC220V)

1

X2
U,V, W, PE:
Motor power connector

X5
R,S,T:
AC power supply input
(AC380V)

RB+, RB-:

External braking resistor
DC+,DC-:

DCbus interface
(DC540V+20%)

.
H

Note: All CD series drivers share the same interface |
definition except for the X2 and X5 power interfaces

CD620 (AC380V)

Fig. 1-3 Component Names of CD420/CD430/CD620 Servo Driver



1.2.2 Component Names of CD422/CD432/CD622 Servo Driver

Shell of heat sink

X1
COM1, DIN1...... DIN7:

7 Digital input channels
ENCO-Z, ENCO-/Z,
ENCO-B, ENCO-/B,
ENCO-A, ENCO-/A:
Encoder out
OuUT1......0UT4:

4 Digital output channels
GNDA, AIN1, AIN2, GNDA:
2 analeg input channels
PUL+: Pulse+/CW+/A+
PUL-: Pulse-/CW-/A-

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

X2
24VS, GNDS:

24V Power supply for control
24VB, GNDB:

24V Power supply for brake
BR+, BR-:

Brake control output

X3
U, V, W, PE:

Mator power connector

L, N:

AC power supply input (AC220V)
RB+, RB-:

External braking resistor

X3
u, v, w, PE:
Motor power connectar

X7

R, S, T:

AC power supply input
(AC220V)

RB+, RB-:

External braking resistor
DC+, DC-:

DC bus interface
(DC310V + 20%)

power interfaces;

CD432(AC220V)

0 0 0 0 B 0 0 00 O 00 0 B 0 B e S B B B B B S M B M S M w m s m m

MNote: 1. CD422/432/622 share the same interface definition except the X3 and X7

CD422(AC220V)

2. Suggested brake resistor: CD422 75ohms/100W, CD432 39ohms/200W,
CD&22 750hms/200W, The customer should choose the power of brake
resistor according to the actual application.

Display
4-digit LED indicate the stab
or error information

4 Setting Buttons
Parameter setting

X5
R5232 communication interf

Xe
Motor encoder input

Shield
Connect to the shield
of the motor cable

Earth Terminal

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

X7
R, S5 T:

AC power supply input
(AC3BOV)

RB+, RB-:

External braking resistor
DC+, DC-:

DC bus interface
{DC540V + 20%)

CD622(AC380V)

Fig. 1-4 Component Names of CD422/CD432/CD622 Servo Driver
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1.2.3 Component Names of Servo Motor

1.3 Model Description of Servo Motors and Drivers

Detector (encoder)

1.3.1 Servo Drivers

cD
4
6
2

Frame

9]
O

J
O

Flange

Ouiput axis (drive axis)

Fig. 1-5 Component names of a servo motor (brakes excluded)

| CD series

le— |

Power supply input AC220V

CD422-AA-000

B
L

F 3

Power supply input AC380V

| Size of driver

-
-

FY

1.3.2 Servo Motors

SMH
SME

60

S
D
H

0040
30

A DF F

SMH series

5ME series

| Flange size 60*60mm

Small inertia

Medium inertia

High inertia

| Rated power 40%10(W)

F 3

60S-0040-30AAK-3LKH

R

| Rated speed 30*100(RPM)

F

| 2500PPR incremental encoder

F 3

F

Without brake

With brake

With Keyway

F 3

F3

Without keyway

L——» 000
AA

2

O mE0OZ2 I

&lwnl Telo =

MNote: Users select the motor themselves

Software version

Standard version

CD Generation 2

Direct cable connector

HFO serfes standand connechor

YL serjes standard connector

2xM17 series Intercontec connector

26¢M23 serips Intercontec connactar

MLT+HMZ3 (Power M23 Intercontes connactor,
Encoder M17 Intercontac connector)

History code

DCyov

AC220V

AC3BOV

50 Pole pairs

3 Pole pairs

4 Pole pairs




1.3.3 Power,Brake and Encoder cable of Motors

MOT

005
008

03, 05
10, 15

ENC
CA

03, 05
10, 15

ENCCF | SME series motor encoder cable

03, 05
10. 15

BRA

03, 05
10. 15

MOT-005-LL-KL-B

| Power cable

PR

Rated current 5A

i
=

Rated current 84

Length of cable:
3m,5m,10m,15m

F

ENCCA-L

| Encoder cable

| €D A series

Length of cable:
3m,5m, 10m,15m

_—

L-K

Length of cahle:
3Im,5m,10m,15m

F 3

| Brake cable

rYy

Length of cable:
3m,5m, 10m,15m

F Y

3 - FH

—n [(SME series motor encoder cable)

No suffiz
B

KL

KCo
KC1
KC2

KM1
t! Km2

————# KH
KCo
KCA1
KA
KM2

L > FH

» KL

No braie lead contained in the power cable

Brake lead contained in the power cable
(For KC/KM/KD motor with brake)

4 pins pawer connector

HF0 series standard connector

¥L22 series standard connector

Y124 series standard connector

M17 series Intercontec connector

M23 series [ntercontec connector

Cable connector

HF) series standard connector

YLZ2 series standard connector

M17 series Intercontec connector

M23 series Intercontec connector

| cable connector

| Cable Connector

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



Chapter 2 Precautions and Installation

Requirements

A Kinco CD series servo driver is installed on a base. If a driver is not installed properly, some faults may
occur. To avoid this, install the driver by abiding by the following precautions.

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,;

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

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

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

A

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: below 90% PH (non-condensing)
Storage humidity: below 90% PH (non-condensing)
Air Indoor (No direct sunlight), no corrosive gas or combustible gas
No oil vapor or dust
Height Below 1000 m above the sea level
Vibration 5.9 m/s2

2.3 Mounting Direction & Spacing

2.3.1 Precautions

1. To prevent possible faults, install a servo driver in a proper direction;
2. To prevent possible faults, ensure that the space between a servo driver and the inner wall of the control
cabinet as well as that between the servo driver and the neighboring driver are the same as specified space..

10



2.3.2 Servo Driver Installation

1. Installing a servo driver:

50mm 50mm

Fig. 2-1 Installing a servo driver
2. Installing multiple servo drivers:
Ensure that there is enough space between a servo driver and the inner wall of a control cabinet. Additionally,
install cooling fans at the upper part of the servo driver. To prevent localized overheating of the environmental
temperature on the servo driver, you need to keep an even temperature in the control cabinet.

FAN FAN
- £
£
o
| s B ||
esee o
150mm 100mm 100mm - = B | 100mm 150mm
sl
A
o @)
€
Air Flow Air Fiow £
o
K

Fig. 2-2 Installing multiple servo drivers

3. Other Cases
11



Install the servo driver vertically on a wall.
Take fully into account heat dissipation when using any heating components (such as braking resistors) so
that the servo driver is not affected.

Right Wrong

Fig. 2-3 Installation direction



Chapter 3 Interfaces and Wirings of CD Driver

3.1 Interfaces of CD2 Driver

3.1.1 Interfaces of CD422/432/622

Table 3-1 Interfaces of CD422/432/622

interface (+)

DIR-

Direction or negative pulse

Interface Driver Symbol Function
COMI Common terminal of digital inputs
DIN1~DIN7 | Digital inputs. Valid signal:12.5V~24V.Invalid sighal:<5V
OUT1+ Digital output 1+
OuUT1- Digital output 1-
ouT2+ Digital output 2+
ouT2- Digital output 2-
ouT3 Digital output 3
OouT4 Digital output 4
COMO Common terminal of digital outputs
GND Ground signal
ENCO-Z
CD422 ENCO-/Z
X1 CD432 ENCO-B
Motor encoder output interface
CD622 ENCO-/B
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

13




interface (-)

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/V/W/PE Motor cable interface
CD422 L/N Main power supply (Single-phase AC220V)
X RB+/RB- Braking resistor interface
CD432/CD622 | U/V/W/PE Motor cable interface
X5 CD422 RS232 RS232 interface
X6 cbasz ENCODER Encoder cable interface
CD622 IN
R/S/T Main power supply (CD432: Single phase or 3-phase
- CD432 AC220V, CD622: 3-phase AC380V)
CD622 RB+/RB- Braking resistor interface
DC+/DC- DC bus power supply(Cannot use together with R/S/T)

14




3.1.2 Wiring Diagram of CD2 Driver

Power supply Smgle phase ACIIHV

wrsteeercor - CD2 Servo System Wiring Diagram

L 3-phase AC3B0V

°
Kinco
CD422 @
LK'| x4
I/O Control RS232
ﬂ h Encoder cable
Motor cable J
"
L |

N . xz
@. Logic/Brake power I 2o

X3

coolllzzsllc ===

ppg

E

slelele]
] o

: Braking

Dresistor 1L o N _IJ @

Note:In CD422/CD432/CD622,except X3 and X7 interface,other interfaces are the same.

Fig.3-1 Wiring diagram of CD2 driver
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3.1.3 X1 inteface of CD2 Driver

XLo ]| \[lo

19 2l 23 20 c/ 29 31 33 39

AINL GNDA AIN2 GNDA PUL+ PUL- DIR+ DIR- NC
I'_EO_____EE____;371____8_6____8_8_____35____35____371____376?"}
| NC NC GND ENCO-Z ENCO-/Z ENCO-B ENCO-/B ENCO-4 ENCO-/4 |
I I
I I
| | OuTL+ | ouTL- | | OuT2+ | ouT2- | | ouT3 | | OuT4 | | coMo | | NC | | NC | |
LT 3 5 7 "5 "W 13 15 17 _|

| coMI | | DIN1 | | DIN2 | | DIN3 | | DIN4 | | DINS | | DIN& | | DIN7 | | NC |

c 4 6 8 10 e 14 16 18

---------------------------------- -
= Ccnfmon tarminal 2 i ! 1 Diatal S
" of input signals coM1 o P L’. OUT1+ igital sutput channal
o6 Digital input 1~ 4 DINT :@ # ouT. 3 Digital output channel 1-
B Digital input 2~ 6 DINZ p— JC - ouT2+ 5 Digital sutput channel 2+
:I/f‘ Digital input 3 8 #/ ( 7 Digital output channel 2-
o DIN3 Dﬁ*i ouT2-
n-t Digital input 4 10 9  Digital output channel 3
[= DINA Eﬁ,c j}:‘l i ouT3
EP”E Digital inputs 12 11 Digital oulput channel 4
DING DEJC j?": 1 I ouT4
:l/ﬁ Digital input 6 14 1| 13 Common terminal of digital cutput
e Digital input 7~ 16 DINT = = NG 15
18 ES W 17
NC NC
20 NC AINA 19 Analog input channal 1
22 NG ADC R GNDA 21 GND for analog signal
24 23 Analog input channe| 2
GND AIN2 =
Encoder output Z 26 ENCO-Z GNDA 25 GND for analog signal ) .
I * ulse com d t
Encoder output /72 28 ENCOJZ J:‘;¥ o PUL+ 27 Pulze & command inpu
E| del i B - luning 9 Pulse -
neoder output 30 ENCOB BUL- 2 l_HF_ N
Ercoder output (B 32 ENCOTB Jf;* o DR~ 31 Direction + u'se cammand inpul
Encoder outputA 34 W=t Direstion -
needer outpu 3 ENCO-A DIR. 33 Direction
Encoder oulpul /4 36 35
rooder oulpLs ENCO_I.'A NC

e e e Voltage of control voltage: 5V~24V

Fig.3-3 Wiring diagram of X1 interface of CD2 driver
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3.1.4 Power Interface of CD2 Driver (CD422/X3, CD432/CD622/X3
and X7)

X3
U, v, W, PE:

Motor power connector

L, N:

AC power supply input (AC220V)
RB+, RB-:

External braking resistor

CD422(AC220V)
X3

X3

U, Vv, w, PE: U, v, W, PE:

Motor power connector Motor power connector

X7 X7

R, S, T: R,ST:

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%)
CD432(AC220V) CD622(AC380V)

Fig.3-4 Power interface of CD2 driver
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3.1.5 X5 and X6 Interfaces of CD2 Driver

3.1.5.1 X5 Interface

& - o ©
S R R

3.1.5.2 X6 Interface

= DN W s O O 3 @

Interface Pin Signal | Description Function
No.
1 NC N/A
2 X To transmit data
3 RX | To receive data
N/A
X5 4 NC RS232
(9-pin female 5 GND | Ground of signal | communication
connector) 6 NC N/A interface
7 NC | N/A
8 NC N/A
9 NC N/A
Interface Pin Signal | Description Function
No.
1 +5V To output 5 V voltage
9 GND |0V
8 PTC_IN | N/A
2 A To input phase-A signals
10 A of encoder
3 B To input phase-B signals
of encoder
X6 11 /B Input
(15-pin female 4 Z To input phase-Z signals interface of
) of encoder encoder in
connector) 12 /7 motor
5 U To input phase-U
13 U signals of encoder
6 vV To input phase-V signals
14 N of encoder
7 W To input  phase-W
15 W signals of encoder

18




3.2 Interfaces of CD Driver

3.2.1 Interfaces of CD420/430/620

Table 3-2 Interfaces of CD driver

Interface | Applicable | Symbol Function
Driver
24VS External logic power (24 V +/- 15%) interface with a minimum
GNDS of 0.5 A current output
COMI Common port of digital input signals
DIN1
DIN2 T :
DING Dlglltal '|nput interface
Valid signal: 125V ~24V
DIN4 L
Invalid signal: less than 5V
DIN5S
A DING
DIN7
PUL+ Pulse or positive pulse
interface (+)
PUL- Pulse or positive pulse | Input voltage range: 3Vto 5V
interface (-) If the input voltage is 24 V, the
DIR+ Direction or negative | interface is cascaded to the 2K
pulse interface (+) resistance.
DIR- Direction or negative
CD420 .
pulse interface (-)
X1 CD430 -
CD620 GNDA Analog signal ground
AIN1 Analog signal input interface 1. Input impedance: 200 K
AIN2 Analog signal input interface 2. Input impedance: 200 K
GNDA Analog signal ground
OUT1+ Digital  output
interface 1+
OUT1- Digital  output
interface 1-
B ouT2+ Digital  output
interface 2+ Maximum output current: 100 mA
ouT2- Digital  output | Withstanding voltage:24V
interface 2-
OuUT3 Digital  output
interface 3
ouT4 Digital  output
interface 4
24V0 Power input port of digital output signals 5
COMO Common port of digital output signals

19




OUT5+

Digital  output
interface 5+

Maximum output current: 800 mA

OUT5- Digital  output
interface 5-
U/VIWIPE Power cable interface of a motor
CD420 L/N Main power interface (single-phase 220 VAC)
X2 RB+/RB- Braking resistor interface
CD430 .
CD620 U/VIWIPE Power cable interface of a motor
CD420 ENCODER OUT Signal output interface of a motor encoder
X3 CD430 RS232 RS232 interface that communicates with a host PC or
CD620 controller
CD420
X4 CD430 ENCODER IN Encoder interface of a motor
CD620
CD430 R/SIT Main power interface (single-phase or three-phase AC 220V
CD620 for CD430 and three-phase AC 380 V for CD620)
XS RB+/RB- Braking resistor interface
DC+/DC- DC bus interface(Cannot use together with R/S/T)
CD420
————— CD430 SHIELD Fixed terminal for the shielded wires of motor cables
CD620

20




3.2.2 External Wirings of CD Driver

CD420 (single phase) AC2207V -
D4 ingle ph I
Povier suppy ree hasge Phasel - ac220¥ 2
) N CD620 (three phases) AC3IBROV 8
1t 3
L g
—— e
L‘H | Circuit breaker
2 o
= = g
e : o 2 :
i ’ ] Noise filter E} g
Lo L 108
- 5 o
- Numeric displa g
Surge controller - piay § g,
S

’-' J Electromagnetic contactor Numeric display key

8

Logic power, 1/O control

T ’J-_T ¥4  Encoder line

Power line

. Shielded wiring terminal
Protective tube

HRB+

e Braking resistor

[iC)DC+
DC bus

Note: For the CD420/CD430/CD620, all interfaces are the same except for X2 and X5 power
interfaces. For details, see Figure 3-4.

Fig. 3-5 External wirings of a CD driver

21



3.2.3 X1 Interface of CD Driver

24V terminal,DC power supply for logic module

GND terminal,DC power supply for logic module

Common terminal of input signals

Digital input channel 1
Digital input channel 2
Digital input channel 3
Digital input channel 4
Digital input channel b
Digital input channel b
Digital input channel 7
Pulse+]CW+
Pulse-{CW-
Direction+]CCW+
Direction-fCCW-

A
24v3 1 | e
GNDs 2 [f = ]
com 3 |8 = ¢
DINT 4 (= [
e 5§ s
DM B |f e
oM 7 (8= g
os 8 (8% o
e 5 [f = 4
oy 10 [ * 4
puL+ 11 | ®
PuL- 12 (N ¢
DR+ 13 || ® 4
DR 14 [ " 4

GNDA,
AlNT
AlNZ
GNDA,
QuUTT+
ouT!-
ouT2+
QuT2
ouT3
ouT4
240
COMO
QUTA+
QUTA-

Fig. 3-6 X1 interface of a CD driver

24V wrmina, DT porser

GND for analog signal

Analog input channel 1

Analog input channel 2

GND for analog signal

Digital output channel 1+

Digital output channel 1-

Digital output channel 2+

Digital output channel 2-

Digital output channel 3

Digital output channel 4

DC power supply for digital output channel 5
Common terminal for digital output
Digital output channel b+

Digital output channel 5-

supply for logie modde 1 15 @Dfradoysigd —- Spead made:
T Tr— +24VS GNDA : ;OG: speed camrrend
spolyriogemodde 21 gyng P I e
|—|:—| of input signals 3 oMl - ADC T AINZ 17 Analeg nput chanrel 2 _ ﬁi?:d_:a
b it
hput 5.1KD ; ot
0B Digtal nput ehannel 1 4 DINA | | 5[: GNDA 18 aNDfr ando) signd LA EETDI:;d nput
05 Dighal hputchanrel 2 5 DINZ 11 5[: _ oUTi= 19 Digial cutpwe dharnel 1+
08 Digtal nputchanmel 3 6 DING | ] 5[: :E E OUTI- 20 Digital sutpuw thame 1-
0B Cighal nput chanmel 4 7 DINS 11 ﬁ[;_ : oUT2+ 21 Digital output tharnel 2+
.-E Cigtal hputchanrel 5 8 DINS 11 ;K‘_ ﬁ E': oUTe 22 Digital sutpu dharnel 2-
,E Digtal nput chanmel & 9 DING | ] ﬁ{_ e oUTa 23 Digital cutpwr harnel 3
Digital mput chanmel 7 10 L‘ 24 Digital sutput thame 4
00 DINT T == :I} - Ut e
Pulsa command ingdt Pulses/oW= 11 PUL= 0 247 0 25 uaﬁﬁéﬂ?ﬁa 5
. |_| J_ |_ PulsefoW 12 1 N 25 Fﬂﬁéﬂl%%lh?
! PUL- 1 K_ —— COMO o s ot
Puse command input Dirdion+/ W+ 13 2200 m 27 Dighd output channel 5+
s LU DIR+ |+ QUTS+
- Dimction-/CW- 14 DIR 1“(_ :E{\ I ouTs 28  Dighd autput chanrel 5- 11

& I the signal vaitage s 24VD0, pease e 3 20K serial redatnce.
If the signal valtage is SYDC, o redstance & nesded,

Fig. 3-7 Wirings of the X1 interface of a CD driver



3.2.4 Power Interfaces (CD420/X2, CD430/CD620/X2 and X5) of CD

Driver
s S
E | A\
1 | :
i = '
' = i
i —i ?
i 2 H
i = '
' i E
X2 > E | :
u, ¥, W, PE: i ey '
Muotor power conmector i = '
L, M: E © i
& AC power supply input{ AC220V) ' [ :
RE+, RE-: H iy E
External braking resistor H ! i
H B+ !
H 1
g U i
' RB- i
H — 1
: :
i L]
£ CHARGE !
: ;
CD420 (AC220V)
X2 X2
u, v, W, PE: u, v, W,PE:
Maotor power comnnactor Motor power connactor
X5 X5
R,S5,T: R,S5,T:
AC power supply input /. AC power supply input
(ACZI0N) (ACIBOV)
RE+, RB-: RE+, RB-:
External braking resistor External braking resistor
DC+,DC-: D+, DC-:
DC bus interface DC bus interface
(DC3I10VE 20%) (DCS40V L2008

CD430(AC220V) CD520 (AC3B0V)

Fig. 3-8 Power interfaces of a CD driver
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3.2.5 X3/X4 Interfaces of CD Driver

3.2.5.1 X3 Interface

= N W W o1

3.2.5.2 X4 Interface

= DN W s O O 3 @

Interface Pin | Signal Description Function
No.
1 RXD To receive data RS232
5 TXD To transmit data communication
6 GND Ground of signal interface
X3 2 A To output phase-A
(9-pin 7 IA signal of encoder
Output
female 3 B To output phase-B | .
) interface of
connector) | 8 /B signal of encoder .
- encoder in
4 N To output index
) ) motor
9 /N signal(Zz signal) of
encoder
Interface Pin No. Signal Description Function
1 +5V To output 5 V voltage
9 GND oV
8 NC N/A
2 A To input phase-A signals
10 /A of encoder
4 3 B To input phase-B signals |
. 11 /B of encoder 'nput
(15-pin - - interface of
4 N To input phase-Z signals )
female encoder in
12 /N of encoder
connector) - - motor
5 U To input phase-U signals
13 /U of encoder
6 \% To input phase-V signals
14 v of encoder
7 w To input phase-W signals
15 W of encoder
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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

| I I I Numhber
Kl
aL IL" i |
o lo lo o Point
2000
MODE A ¥ ENTER
Key
Number/ )
. Function
Point/Key
Indicates whether data is positive or negative. If it is on, it indicates negative; otherwise it indicates
O positive.
1. Distinguishes the current object group and the address data in this object group during
parameter settings.
@ 2. Indicates the higher 16 bits of the current 32-bit data when internal 32-bit data is displayed in
real time.
3. Indicates the earliest error when history records of errors (FO07) are displayed.
1. Indicates a data display format when parameters are displayed and adjusted in real time. If itis
on, it indicates the data is displayed in hexadecimal; otherwise it indicates the data is displayed
® in decimal.
2. Indicates the latest error when the history records of errors (FO07) are displayed.
1. Ifitis on, it indicates that internal data is currently displayed.
® 2. Ifitflickers, it indicates that the power part of the driver is in the working status.
1. Switches basic menus.
MODE 2. 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.
A Presses A to increase set values; long presses A to increase numbers promptly.
v Presses V¥ to decrease set values; long presses ¥ to decrease numbers promptly.
1. Enters the selected menu by pressing this key.
2. Keeps current parameters in the enabled status.
ENTER 3. Confirms input parameters after parameters are set.
4. 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.
n..L Activates position negative limit signals.
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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 is flickering, press A to add 1 to the current value; press ¥ to deduct 1 from the
current value. When the tens place is flickering, press A to add 10 to the current value; press ¥ to deduct 10
from the current value. When the hundreds place is flickering, press A to add 100 to the current value; press ¥
to deduct 100 from the current value. When the thousands place is flickering, press A to add 1000 to the current
value; press ¥ to deduct 1000 from the current value.

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

When the units place is flickering, press A to add 1 to the current value; press ¥ to deduct 1 from the
current value. When the tens place is flickering, press A to add 0X10 to the current value; press ¥ to deduct
0X10 from the current value. When the hundreds place is flickering, press A to add 0X100 to the current value;
press ¥ to deduct 0X100 from the current value. When the thousands place is flickering, press A to add 0X1000
to the current value; press ¥ to deduct 0X1000 from the current value.

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

Power ON

O

Press MODE
‘ Switching of basic menus

U ' Parameter display (current speed is
" displayed by default)

}-®

MODE

2

—® Press @ — Set driver instructions

r‘n‘|
<)
(]
(]

’ ENTER
‘ Press @
- JMODE
Fﬂ D| ; * Press @ —» Set real-time display of data
- ENTER

‘ Press @

MODE

FB D|E —®» Press @ — Set control loop parameters

ENTER
‘ Press @
MODE I/O parameters
5 [FQ D|3 —I'Press@ — Settings '
o) ENTER Mode operation parameters
©

(0

MODE

[F B D| L{] —»Press @ —»  Set motor parameters
ENTER
‘ Press @

MODE

[FB D| 5] » Press @ »  Set driver parameters
ENTER
‘ Press @

MODE

rFB 0|5 — »Press @ — Trial operation
- o ENTER
Press @
‘ MODE
[ 3 D 71 —»Press @ — Check wrong history records
o ENTER

Press

MODE

Fig. 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.

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

number system switching

1. Press MODE. The main menu is displayed. Choose F003.
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Press ENTER. The interface for selecting addresses is displayed.

Press A to adjust data as d3.35.

Press ENTER to display the current value d3.35. Press ENTER again to modify the value d3.35. In this case,
the 1% number at the right side is flickering. Short press MODE for three times to move to the first position on
the left. Then press A. The value is increased to 9000. In this case, the current data is decimal.

Press A again. The content of numeric display changes to “271.0”, and the 3" decimal point (from left to
right) flickers. In this case, the data is hexadecimal. Press ENTER 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 ;Tu:nl;al:n: 'i.—ral;E_(D_El:;na_l]_ | Press IrI'T_m:hE_ril: Va—lu:{}_le;al;ac;n;l)-l
| | | |
I A | |: I a Hrn |
I [9|U|U UJ D 1 A E I, UJ @
I 1 I - . 1 I
| Flickering | | peadecimal | pckering |
S | L e — — — - |

Fig. 4-2 Number system conversion

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

bits

1. Press MODE. The main menu is displayed. Choose F00O.

2. Press ENTER. The interface for selecting addresses is displayed.

3. Press A to adjust data as d0.02.

4. Press ENTER to display the current value d0.02. Press ENTER again to modify the value d0.02. In this case,
the 1% number at the right side is flickering.

5. Short press MODE for three times to move to the 1% position on the left. Press A to modify the value to 1.
Press ENTER to confirm the current value. The 1% decimal point on the right flickers. In this case, the speed
is 1000 RPM.

6. Press ¥ to modify the value to -1. In this case, the 1% decimal point on the left flickers, indicating that the

current data is negative. Press ENTER to confirm the current value. The 1% decimal point on the right flickers.
In this case, the speed is -10000 RPM.
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MODE ¥ ENTER

(500

&)

MODE & ENTER

(00

Fig. 4-3 Separate regulation of bits
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Chapter 5 Motor Selection,Trial Operation and

Parameter List

5.1 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 when setting the motor model.

PC LED Suitable Servo
LED Motor Model CD420/CD42 | CD430/CD4 | CD620/CD6
Code:d4.19 2 32 22

Display FFF.F if not enable
Display 800.0 if enable

K@ 404.b | Do not configure motor

KO 304.b | SMH60S-0020-30AmK-3LKo

K1 314.b | SMH60S-0040-30AmK-3LKo

K2 324.b | SMH80S-0075-30AmK-3LKo

K3 | 334.b | SMH80S-0100-30AmK-3LKo V

K4 | 344.b | SMH110D-0105-20AmK-4LKo V

K5 | 354.b | SMH110D-0125-30AmK-4LKo \

K6 | 364.b | SMH110D-0126-20AmK-4LK0 v

K7 | 374.b | SMH110D-0126-30AmK-4HKo \
K8 | 384.b | SMH110D-0157-30AmK-4HKno \
K9 | 394.b | SMH110D-0188-30AmK-4HKo \
KB | 424.b | SMH130D-0105-20AmK-4HKo v
KC | 434.b | SMH130D-0157-20AmK-4HKD v
KD | 444.b | SMH130D-0210-20AmK-4HKD v
KE | 454.b | SMH150D-0230-20AmK-4HKo v
EO | 304.5 | SME60S-0020-30AmK-3LK0 \

El | 314.5 | SME60S-0040-30AmK-3LK0O \

E2 | 324.5 | SME80S-0075-30AmK-3LK0 \

SO | 305.3 | 130D-0105-20AAK-2LS V v

S1 315.3 | 130D-0157-20AAK-2LS

S2 325.3 | 130D-0157-15AAK-2LS

S3 335.3 | 130D-0200-20AAK-2HS \/
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S4 | 345.3 | 130D-0235-15AAK-2HS v
85S-0045-05AAK-FLFN
F8 384.6
855-0045-05AAK-FLFO-KT
Note:  m=A: No brake o= H: Direct cable connector V: Recommended
Configuration
=B: With brake =N: HFO series standard connector of Servo and Motor
=C: YL22 series standard connector
=M: 2*M17 series Intercontec connector
= D: M17+M23 (Power M23 Intercontec connector, Encoder M17 Intercontec
connector)

Kinco servo does not configure motor in default setting. Customers should configure it when they get a

new servo.
1. Customers have the data file (No need to configure motor)

Use the CD-PC software to download data file to servo driver, then driver and motor can work
normally. Please contact us if there is any problem after downloading. In CD-PC, click the
Extend-->Write Driver Config. Then open the data file (For example, name.cdi), write it to driver.

Note: You should download the new version software from our website: http://www.kinco.cn/en/

Rs Kincoseno A Ty Sy Tt
File Computer Driver Motor Edend View Help \
3 Id | & 0 @ | i o | 1]

#'s Write driver Config [= | = |[ ==
Open data filz name cdi.
(The name is user-defined) |Sté"'t export data...
|Do\\-‘r|10adth=d.alaﬁlatod.rivxi Write no process...
Save paramatars in driver Save parameter |N0 process...
g ™Y
[Restart dever | Reboot Driver Rs Choosing load data fie e
Look in: | user - I‘j< ' T
| index | load w | J
MName Date modified Ty
i | name.cdi 2011/2/22 13:52 cl
4 | 1 +
File name: |narne.cdi
Files of type: | Files(".cdi) | Cancel
Comm Status: Open COMI 35400

Fig.5-1 Data file downloading

2. Customers do not have data file (They need configure motor model in servo)

31


http://www.kinco.cn/en/

Customers can configure the motor’s model according to servo/motor configuration table mentioned
above, then set the parameters according to the application. If the motor’s model do not configure properly,
the driver and motor may not work normally. You can configure motor model via keys on servo or CD-PC
software.

(1) Configure Motor (Keys Operation)

_ Servo and motor connect
Servo Ready correctly

Do not enable Enable

* ¥

LED displays FFE.F LED displays 800.0

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

Press MODE
h

Enter the motor

—_ Enter FOO4 -
parameters st

Press ENTER

T

Set the motor model,

N d4.1% .
Press Enter to conflirm

Check if the motor’s model
corresponds to actual motor

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

Restart Servo

¥

Trail Operation

v
Sel Servo
Parameters

Fig.5-2 Flow chart for configuring motor by key
Please configure the right motor’s model before restart. If customers want to reset the motor model,
they should set D4.19 to 303.0 (Press ENTER 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) Configure Motor (CD-PC Software Operation)

Connect the servo to PC, open the CD-PC, then Menu—Driver—Control Panel—F004, in the F004, in
the FO04, set the 19th operation: Motor Num (Please refer to the servo and motor configuration table), after
that press Enter to confirm, then restart servo.

Please configure the right Motor’s model before restart. If the customers want to reset the motor
model, they should set D4.19 (Motor Num in FO04) to 00(Press ENTER to confirm), then enter the
32



Initialize/Save page, click the Save motor parameters. After restart the servo, they can reset the motor
model and set servo parameters.

File Computer Motor  Extend View Help
D D Sg Basic Operate m nj

Control Loop 4
/0 Port I
Operation Mode 3 P FOO4 EITEI w@
Data Dictionary | name | data | unit [ -
Dmariamity & Conmu_Delay 1000 ns
Oscilloscope 7 Hotor_IIt_I 156. 088 Ap
Error Control 8 Hotor_I1t_Filter 76.800 s
Error Hist 9 Imax_HMotor 16.788 ap
flia iy 18 L_Hotor 7.600 nH ]
Cantrol Panel 4 1 R_Hotor 1.480 Ohm 7
Initialize/Save 12 Ke_Hotor 48.382 Urms/krpn I
Driver Porperty 13 Kt_HMotor d.668 Nm/frms
14 Jr_Motor 9.808 kgm™2 l
15 Brake Duty Cycle 89.064 %
16 Brake_Delay 158 ns m
17 Invert_Dir_Motor 1 DEC
18% Motor_Using 77 ASCII
(15" iotor_Hun T TasEil

Comm Status: Open COML 38400

€ - e e —
— .

Fig.5-3 Configure motor by software

5.2 Trial Operation

5.2.1 Objective

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

5.2.2 Precautions

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

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

3. During the trial operation, if you long press A or ¥ when the motor is running, pulse signals, digital input
signals, and analog signals of the external controller are temporarily unavailable, so safety must be
ensured.

4. During the trial operation, the system automatically adopts the instantaneous speed mode, that is, the
“-3” mode.

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

6. 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.
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7. Don’t use trial operation if the keys are broken.

5.2.3 Operating Steps

1. Press MODE to enter Group F004. Select the object address “d4.18”, and check the motor type.

2. Press MODE to enter Group F000. Select the object address “d0.02”, and set the target speed to
“SpeedDemand_RPM".

3. Press MODE to enter Group FO06. Arrange a test for keys, with the default value of d6.40. Firstly, press
V to adjust the data to d6.31. Then, press ¥, the data automatically changes to “d6.15”. Finally, press A
to adjust the data to d6.25.

4. Press ENTER to activate trial operation. In this case, the numeric display is “adc.d”, and the motor shaft
releases. When long pressing A or V¥, the motor automatically locks, and runs according to
“+SpeedDemand_RPM” or “-SpeedDemand_RPM” separately. During the trial operation, the numeric
displays the motor speed in real time.

5.2.4 Diagram of Trial Operation

Press MODE
v
Enter FOO4 Press ENTER e dd. 18 | Check Motor Model
Press MODE
L
Enter Foo0 |- TTesSENTER | 0 p|d¢t speed(Positive and
negative speed can be sef)
Press MODE
k) dir A=<Press W --

Enter FOO6 Press ENTER | 46 3 |{press ¥ change to
| A6 15— Press & --d6.25

Test the keys

v

Press ENTER (LED displays™ abe.d”™

Wotor Tuns with the diihzZ specd, Hold pressing &.
motor runs in positive direetion, pressing W means
negative direction

v
Hold
pressing A or'Y

¥

Fig.5-4 Flow chart for trial operation

5.3 Description of Parameters

Group FOOO 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 FOO4. 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

34



FO01/FO02/FO003/FO04/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
d0.00 60600008 Operation_Mode | 0.004 (-4): Pulse control mode, including | -4 N/A

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

0001 (2): Internal position control mode
0003 (3): Speed mode  with
acceleration/deceleration

0004 (4): Torque mode

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

driver.
do.01 2FF00508 | Control_Word_E | 000.0: Releases the motor 0 N/A
asy 000.1: Locks the motor

001.0: Clears errors

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

d0.02 2FF00910 | SpeedDemand_ | Sets the motor’s target rotation speed | O N/A
RPM when the driver works in the “-3” or “3”
mode and the address d3.28 is setto O
(without external analog control).

do.03 60710010 CMD_q Sets input torque instructions (current | O -2047~2047
instructions) when the driver works in
the “4” mode and the address d3.30 is
set to O (without external analog
control).

do.04 2FFO0A10 | Vc_Loop_BW Sets the velocity loop bandwidth. The | O 0~600
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,
setting this parameter may also cause
abnormal working of the driver.

Note: This parameter cannot be applied
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when auto tuning is 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 | O N/A
unit is Hz.
Note: After setting this parameter, apply
d2.00 to save the settings as required.

d0.06 2FFO0C10 | Tuning_Start If the variable is set to 11, auto tuning | O N/A

starts. All input signals are neglected
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.

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

Numeric Internal Address | Variable Name Displayed Content
Display
d1.00 2FFO0F20 Soft_Version_LED Software version of numeric display
di.01 2FF70020 Time_Driver Accumulated working time of the driver (S)
d1.02 2FF01008 Motor_llt_Rate Ratio of real iit to the maximum iit of a motor
d1.03 60F61210 Motor_ It Real Actual data of motor overheat protection

L - JMotor_lIt_Real*512 1,

2047 2

d1.04 2FF01108 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 (°C)
d1.09 60790010 Real DCBUS Actual DC bus voltage
d1.10 60F70C10 Ripple_DCBUS Fluctuating value of the bus voltage (Vpp)
dl.11 60FD0010 Din_Status Status of an input port
dl.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
dl1.16 26020010 Error_State?2 Error state word 2
dl.17 60410010 Status_Word Driver status word
dl1.18 60610008 Operation_Mode_Buff Efficient working mode of a driver
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dl1.19 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
d1.22 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)
dl1.25 606C0010 Real_Speed_RPM Real speed (rpm)
Internal sampling time: 200 mS
dl1.26 60F919 Real_Speed_RPM2 Real speed (0.01 rpm)
Internal sampling time: 200 mS
d1.27 60F91A10 Speed_1mS Speed data (inc/1 mS)
Internal sampling time: 1 mS
d1.28 60F60C10 CMD_q_Buff Internal effective current instruction
d1.29 60F61710 I q Actual current
LI P
™ 2047 2
d1.30 60F90E10 K_Load Load parameter
d1.31 301004 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
d2.00 2FF00108 Store_Loop_ | 1: Stores all control parameters except motor | 0 N/A
Data parameters
10: Initializes all control parameters except
motor parameters
d2.01 60F90110 Kvp Sets the response speed of velocity loop 100 0~32767
d2.02 60F90210 Kvi Time wused to adjust speed control to |2 0~16384
compensate minor errors
d2.03 60F90308 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 60F90408 Notch_On Enable or disable the notch filter 0 N/A
0: Disable the trap filter
1: Enable the trap filter
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d2.05 60F90508 Speed_Fb_N | You can reduce the noise during motor | 45 0~45
operation by reducing the feedback bandwidth
of velocity loop. When the set bandwidth
becomes less, the motor responds slower.
The formula is F=Speed_Fb_N*20+100.
For example, to set the filter bandwidth to "F =
500 Hz”, you need to set the parameter to 20.
d2.06 60F90608 Speed_Mode | 0: Speed response after traveling through a | O N/A
low-pass filter
1: Direct speed response without filtering
2: Feedback on output feedback
d2.07 60FB0110 Kpp Proportional gains on position loop Kpp 1000 0~16384
d2.08 60FB0210 K_Speed_FF | 0 indicates no feedforward, and 256 indicates | 256 0~256
100% feedforward
d2.09 60FB0310 K_Acc_FF The data is inversely proportional to the | 7FF.F 32767~1
feedforward 0
d2.10 2FF00610 Profile_Acce_ | To set trapezoidal acceleration (rps/s) in the “3” | 610 0~2000
16 and “1” modes
d2.11 2FF00710 Profile_Dece_ | To set trapezoidal acceleration (rps/s) in the “3” | 610 0~2000
16 and “1” modes
d2.12 60F60110 Kcep To set the response speed of the current loop N/A N/A
and this parameters does not require adjusting
d2.13 60F60210 Kci Time used to adjust current control to N/A N/A
compensate minor errors
d2.14 60730010 CMD_g_Max | Indicates the maximum value of current N/A N/A
instructions
d2.15 60F60310 Speed_Limit_ | The factor that limits the maximum speed in the | 10 0~1000
Factor torque mode
G (T A
V the maximum speed complies with d2.24
Max_Speed_RPM parameter settings
d2.16 607E0008 Invert_Dir Runs polarity reverse 0 N/A
0: Counterclockwise indicates the forward
direction
1: Clockwise indicates the forward direction
d2.17 60F90E10 K_Load Indicates load parameters N/A 20~1500
0
d2.18 60F90B10 Kd_Virtual Indicates the kd of observers 1000 0~32767
d2.19 60F90C10 Kp_Virtual Indicates the kp of observers 1000 0~32767
d2.20 60F90D10 Ki_Virtual Indicates the ki of observers 0 0~16384
d2.21 60F91010 Sine_Amplitu | Proper increase in this data will reduce the 64 0~1000
de tuning error, but machine vibration will become

severer. This data can be adjusted properly
according to actual conditions of machines. If
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the data is too small, the auto tuning error
becomes greater, or even causes a mistake.
d2.22 60F91110 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 60F91210 Tuning_Filter | Indicates filter parameters during auto-tuning 64 1~1000
d2.24 60800010 Max_Speed_ | Limits the maximum rotation speed of motors 5000 0~6000
RPM
Max_Followin | Max.following error=100* Max_following_
d2.25 2FFOOE10 100 /
g_ Error_16 error_16
d2.26 60FB0510 | Pos_Filter_N | Average filter parameter 1 /
Parameter List: Group FOO03 (To Set Input/Output & Pattern Operation
Parameters)
Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
d3.00 2FF00108 | Store_Loop_Data | 1: Stores all control parameters except | O N/A
motor parameters
10: Initializes all control parameters except
motor parameters
d3.01 20100310 | Dinl_Function 000.1: Driver enable 000.1 N/A
d3.02 20100410 | Din2_Function 000.2: Driver fault reset 000.2 N/A
d3.03 20100510 | Din3_Function 000.4: Operation mode control 000.4 N/A
d3.04 20100610 | Din4_Function 000.8: P control for velocity loop 000.8 N/A
d3.05 20100710 | Din5_Function 001.0: Position positive limit 001.0 N/A
d3.06 20100810 | Din6_Function 002.0: Position negative limit 002.0 N/A
d3.07 20100910 | Din7_Function 004.0: Homing signal 004.0 N/A
008.0: Reverse speed demand
010.0: Internal speed control 0

020.0:
800.1:
040.0:

Internal speed control 1
Internal speed control 2
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
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d3.08 20100110 | Dio_Polarity Sets |10 polarity 0 N/A
d3.09 2FF00810 | Dio_Simulate Simulates input signals, and enforce output | O N/A
signals for outputting
d3.10 20000008 | Switch_On_Auto Automatically locks motors when drivers | O N/A
are powered on
0: No control
1: Automatically locks motors when drivers
are powered on
d3.11 20100F10 | Doutl_Function 000.1: Ready 000.1 N/A
d3.12 20101010 | Dout2_Function 000.2: Error 000.2 N/A
d3.13 20101110 Dout3_Function 000.4: Position reached 00a.4 N/A
d3.14 20101210 | Dout4_Function 000.8: Zero velocity 000.8 N/A
d3.15 20101310 | Dout5_Function 001.0: Motor brake 001.0 N/A
002.0:Velocity reached
004.0: Index
008.0: The maximum speed obtained in the
torque mode
010.0: PWM ON
020.0: Position limiting
040.0: Reference found
080.0: Reserved
100.0: Multi Dout O
200.0: Multi Dout 1
400.0: Multi Dout 2
d3.16 20200D08 | Din_ModeO If a digital input is defined as Operation | -4 N/A
mode control,then this operation mode is
selected when the input signal is invalid
d3.17 20200E08 | Din_Model If a digital input is defined as Operation | -3 N/A
mode control,then this operation mode is
selected when the input signal is valid
d3.18 20200910 | Din_Speed0_RPM | Multi-speed control: O [rpm] 0 N/A
d3.19 20200A10 | Din_Speedl_RPM | Multi-speed control: 1 [rpm] 0 N/A
d3.20 20200B10 | Din_Speed2_RPM | Multi-speed control: 2 [rpm] 0 N/A
d3.21 20200C10 | Din_Speed3_RPM | Multi-speed control: 3 [rpm] 0 N/A
d3.22 25020110 | Analogl Filter Used to smooth the input analog signals 5 1~127
F (Filter Frequency) = 4000/ (21T
Analogl_Filter)
T (Time Constant) = Analog1_Filter/4000
©)
d3.23 25020210 | Analogl Dead Sets dead zone data for external analog 0 0~8192
signal 1
d3.24 25020310 | Analogl Offset Sets offset data for external analog signal 1 | O -8192~8
192
d3.25 25020410 | Analog2_Filter Used to smooth the input analog signals 5 1~127

Filter frequency: f=4000/(21T*
Analogl_Filter)
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Time Constant: T = Analogl_Filter/4000 (S)

d3.26

25020510

Analog2_Dead

Sets dead zone data for external analog
signal 2

0~8192

d3.27

25020610

Analog2_Offset

Sets offset data for external analog signal 2

-8192~8
192

d3.28

25020708

Analog_Speed Co
n

Chooses analog-speed channels
0: Invalid analog channel

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

10~17: AIN1 for “Din_Speed (X-10)”
20~27: AIN2 for “Din_Speed (X-20)”
Valid in mode -3, 3 and 1.

N/A

d3.29

25020A10

Analog_Speed_Fa
ctor

Sets the proportion between analog signals
and output speed

1000

N/A

d3.30

25020808

Analog_Torque C
on

Chooses analog-torque channels
0: Invalid analog channel

1: Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)
Valid mode 4

N/A

d3.31

25020B10

Analog_Torque F
actor

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

1000

N/A

d3.32

25020908

Analog_MaxT_Co
n

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

N/A

d3.33

25020C10

Analog_MaxT_Fac
tor

Indicates the max torque factor on analog
signal control

8192

N/A

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

1~-32767

d3.36

25080308

PD_CW

0: Double pulse (CW/CCW) mode

1. Pulse Direction (P/D) mode
2.Incremental encoder mode

Note: To change this parameter, you need
to save it with the address “d5.00”, and
restarts it later.

N/A

d3.37

25080610

PD_Filter

To flat the input pulse.

Filter frequency: f=1000/(2m* 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.

1~-32767

d3.38

25080810

Frequency_Check

Indicates the limitation on pulse
frequency (k Hz)

input

600

0~600
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d3.39 25080910 | pgsition Reach Ti | Indicates the position reached time window | 10 0~32767
;1e | inthe pulse mode

Unit: mS

d3.40 2FF10108 | Din_Position_Sele | To select which parameter will be set. 0 N/A
ct L 0. Din_Pos0

1. Din_Posl

2. Din_Pos2

3. Din_Pos3

4. Din_Pos4

5. Din_Pos5

6. Din_Pos6

7. Din_Pos7
d3.41 2FF10210 | Din_Position_M Refer to d3.42 0 -32767~

32767
d3.42 2FF10310 | pin Position N Din_Pos L(Pulse number) =10 -32767~
B B Din_Position_M *10000+ Din_Position_N 32767

d3.43 20200F10 | Din_Control_Word | Input “Enable” signal controls the control | O N/A

word.
d3.44 20201810 | Din_Speed4 RPM | Multi-speed control: 4 [rpm] 0 N/A
d3.45 20201910 | Din_Speed5 RPM | Multi-speed control: 5 [rpm] 0 N/A
d3.46 20201A10 | Din_Speed6 RPM | Multi-speed control: 6 [rpm] 0 N/A
d3.47 20201B10 | Din_Speed7_RPM | Multi-speed control: 7 [rpm] 0 N/A

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

d4.01 64100110 Motor_Num Host computer (ASCIl code)  numerical display (hexadecimal)
00"..... e ... 303.0
Note: To change this parameter, you need to save it with the
address “d4.00”, and restart it later.

d4.02 64100208 Feedback_Type Type of encoders
001.1: Differential ABZ and differential UVW 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 TTL

d4.03 64100508 Motor_Poles Number of motor poles pairs
[2p]

d4.04 64100608 Commu_Mode Searching excitation mode

d4.05 64100710 Commu_Curr Searching excitation current
[dec]

d4.06 64100810 Commu_Delay Delay in searching excitation
[mS]

d4.07 64100910 Motor_IIt_| Indicates current settings on overheat protection of motors
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IfArms]*1.414*10

d4.08 64100A10 Motor_lIt_Filter Indicates time settings on overheat protection of motors
Time: N*256/1000 Unit: S

d4.09 64100B10 Imax_Motor Indicates max peak current of motors
I[Apeak]*10

d4.10 64100C10 | L_Motor Indicates phase inductance of motors
L[mH]*10

d4.11 64100D08 | R_Motor Indicates phase resistance of motors
R[Q]*10

d4.12 64100E10 | Ke_Motor Indicates the reverse electromotive force of motors
Ke[Vp/krpm]*10

d4.13 64100F10 Kt_Motor Indicates the torque coefficient of motors
K{[Nm/Arms]*100

d4.14 64101010 Jr_Motor Indicates the rotor inertia of motors
Jrlkgm”2]*1 000 000

d4.15 64101110 Brake_Duty Cycle | Indicates the duty cycle of contracting brakes
0~2500]0...100%]

d4.16 64101210 Brake_Delay Indicates the delay time of contracting brakes
Default value: 150 ms

d4.17 64101308 Invert_Dir_Motor Indicates the rotation direction of motors

d4.18 64101610 Motor_Using Current using motor type.

PC Software Numeric Display Model
"KO" o 304B.....ccennen. SMH60S-0020-30
"KL e 314B....ccevvnen. SMH60S-0040-30
"K2 e 324B.....c.c........ SMH80S-0075-30
"K3 e 334B....ccoennn. SMH80S-0100-30
KA 344B.......c....ll SMH110D-0105-20
MK 354B.......coinns SMH110D-0125-30
"KB" e 364B......cc.eenne SMH110D-0126-20
KT 374B................ SMH110D-0126-30
K8 . i, 384.B....ccccee.. SMH110D-0157-30
(XS R 394B.......c.ne. SMH110D-0188-30
KB . oo, 424 B................ SMH130D-0105-20
KC i, 434B.....c.cee SMH130D-0157-20
KD, 444 B................ SMH130D-0210-20
KE" i, 454 B........ccoiee SMH150D-0230-20
"SO" 305.3.....c.n.... 130D-0105-20AAK-2LS
"SI 3153, 130D-0157-20AAK-2LS
"S2 3253............. 130D-0157-15AAK-2LS
"S3 3353, 130D-0200-20AAK-2HS
"SA 3453.............. 130D-0235-15AAK-2HS
B S 3846.............. 85S-0045-05AAK-FLFN
B =0 3045, i, SME60S-0020-30




"ELN 3145, SME60S-0040-30
"E2" 3245, SME80S-0075-30

d4.19

64101410

Motor_Num

The same function as d4.01.But it is specially used for
configuring motor at the first time,and needn’ t restart driver.

Parameter List: Group FO05 (To Set Driver Parameters)

Numeric Internal Variable Name Meaning Default
Display | Address Value
d5.00 2FF00108 | Store Loop_Data 1. Stores all control parameters except motor 0
parameters
10: Initializes all control parameters except motor
parameters
ds.01 100B0008 | ID_Com Station No. of Drivers 1
Note: To change this parameter, you need to save it
with the address “d5.00”, and restart driver later.
d5.02 2FE00010 | RS232_Bandrate Sets the baud rate of a serial port 270
540 19200
270 38400
90 115200
Note: To change this parameter, you need to save it
with the address “d5.00”, and restart driver later.
d5.03 2FE10010 | U2BRG Sets the baud rate of the serial port 270
540 19200
270 38400
90 115200
You need not restart driver.
d5.04 60F70110 | Chop_Resistor Indicates the values of braking resistors 0
d5.05 60F70210 | Chop_Power_Rated Indicates the nominal power of a braking resistor 0
d5.06 60F70310 | Chop_Filter Indicates the time constant of a braking resistor 60
Time: N*256/1000 Unit: S
d5.07 25010110 | ADC_shift U Indicates data configuration of U phase shift N/A
Note:Factory parameters
d5.08 25010210 | ADC_Shift_V Indicates data configuration of V phase shift N/A
Note:Factory parameters
d5.09 30000110 | Voltage 200 ADC original data when DC bus voltage is 200 V N/A
Note:Factory parameters
d5.10 30000210 | Voltage_360 ADC original data when DC bus voltage is 360 V N/A
Note:Factory parameters
ds.11 60F60610 | Comm_Shift UVW Indicates the excitation pointer of a motor N/A
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Note:Factory parameters

d5.12 26000010 | Error_Mask Indicates error masks FFF.F
Note:Factory parameters
d5.13 60F70510 | RELAY_Time Indicates the relay operating time of capacitor 150
short-circuits
Unit: mS
Note:Factory parameters
d5.14 2FF00408 | Key_Address F001 Sets numeric display data N/A
d5.15 65100B10 | RS232_Loop_Enable | 0: 1to 1. 1: 1toN N/A
ON
d5.16 2FFDO0010 User_Secret User password.16bits.
65535
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Chapter 6 Operation on Input/Output Ports

KINCO CD 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 OUT5 port can drive 800 mA load, and can
directly drive the internal contracting brake device(CD2 driver doesn’'t have OUT5.There are terminals BR+.
BR-.24VB.GND in X2 port which are used for motor brake.It can drive 500mA load). You can freely configure
all functions on digital input/output ports according to application requirements.

6.1 Digital Input Signals

6.1.1 Polarity Control on Digital Input Signals

Table 6-1: Simplified 10 polarity setting variables

Numeric Variable Name Meaning Default Value Range
Display
d3.08 Dio_Polarity Sets |0 polarity 0 N/A

Table 6-2 Polarity setting methods for digital input signals

@ @
@ ©)
© @ © @
Input/output port Channel | Reserved | 0: The input port is valid when no current passes the
selection selection port, and the output port is valid when the switch tube
0: Output port Input: 1-7 is open..
1: Input port Output: 1: The input port is valid when the current passes the
1-5 port, and the output port is valid when the switch tube
is closed.
Other: Check the current status
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Example 6-1: Polarity Setting for Digital Input Signal DIN1

24¥DC 51
L e

wl

DINL

5.1k
CORMI

lk

i

E~a

Fig. 6-1 Polarity setting for digital input signal DIN1

Table 6-3 Polarity setting for digital input signal DIN1

@ @ ©) @
Input/output port selection Channel selection Reserved 0: D1N1 is enabled when S1
Set to 1 (input port Setto 1 (DIN 1 selected) opens
selected) 1: DIN1 is enabled when S1
closes

Namely, if d3.08 is set to “110.0”, it indicates that DIN1 is enabled when no current passes the input port; if
d3.08 is set to “110.1”, it indicates that DIN1 is enabled when any current passes the input port.

6.1.2 Simulation of Digital Input Signals

Table 6-4 |0 simulation variable

Numeric Variable Name Meaning Default | Rang
Display Value e
d3.09 Dio_Simulate Simulates input signals, and enforces output | O N/A
signals for outputting

Dio_Simulate (10 simulation) is for the software to simulate inputting of a valid signal. “1” indicates that
the input signal is valid, and “0” indicates that the input signal is invalid.
Table 6-5 Settings on simulation of digital input signals

® @ ©) @
Input/output port selection Channel Reserved 0: No input signal is simulated, and no
0: output port selection output signal is compulsorily outputted
1: input port Input: 1-7 1: Input signal is simulated, and output
Output: 1-5 signal is outputted compulsorily
Other: Check the current status
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Example 6-2: Simulate digital input DIN1

Table 6-6: Simulate digital input DIN1

@

@

®

@

Input/output port selection
Set to 1 (input port
selected)

Setto 1 (DIN 1 selected)

Channel selection

Reserved

0: Invalid DIN1 simulation
1: Valid DIN1 simulation

Namely, if d3.09 is set to “110.0”, it indicates that no DIN1 input signals are simulated; if d3.09 is set to “110.1”,
it indicates that DIN1 input signals are simulated.

6.1.3 Status Display of Digital Input Signals

Table 6-7 Variables for status display of digital input signals

Numeric Display

Variable Name

Meaning

d1.11

Din_Status

Status of input ports

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

6.1.4 Addresses & Functions of Digital Input Signals

Table 6-8 Addresses & default functions of digital input signals

Variable
Name

Numeric
Display

Meaning

Default Value

d3.01 Din1_Function

000.1: Driver enable
000.2: Driver fault reset

d3.02 Din2_Function

000.4: Operation mode control
000.8: P control for velocity loop

d3.03 Din3_Function

001.0: Position positive limit
002.0: Position negative limit

d3.04 Din4_Function

004.0: Homing signal
008.0: Reverse speed demand
010.0: Internal speed control O

d3.05 Din5_Function

020.0: Internal speed control 1
800.1: Internal speed control 2

d3.06 Din6_Function

040.0: Internal position control 0
080.0: Internal position control 1
800.2: Internal position control 2

d3.07 Din7_Function

800.4 Multi Din O
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

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)
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400.0: Activate command

Note:DinX_Function (X ranges from 1 to 7) is used to define the functions of digital input ports. User can
freely define the functions of the digital input ports according to actual applications.

Table 6-9 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 FO03.

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: In the “-3” mode, if the signal is valid, fixed errors occur between the
actual speed and target speed.

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 “3”).

Internal speed control 0

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 0

Gain switch 1

To switch multiple gain parameters(P-gain of velocity loop,i-gain of velocity
loop,p-gain of position loop)

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.
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Activate command When the rising edge of the signal is detected,it will activate the internal
position control

Example 6-3: Driver Enable Setting

Requirement: The “driver enable” function is controlled through an external digital output port. In this
example, the digital input port DIN1 is defined as the “driver enable” function. Table 6-10 shows the setup
method.

Table 6-10 Digital Input Port DIN1 Defined as the “Driver Enable” Function

Numeric Display Variable Name Parameter Settings
d3.01 Dinl1_Function Set to 000.1
d3.00 Store_Loop_Data Setto 1

Note: Any digital output of DIN1-7 can be defined as “driver enable”, and is set to 000.1, that is, bit 0 is valid.
Requirement: Enable the function of automatically powering on the driver by setting internal parameters
in drivers instead of external digital input ports. Table 6-11 describes the setup method.
Table 6-11 Enabling the function of automatically powering on the driver by setting internal parameters in

drivers
Numeric Display Variable Name Parameter Settings
d3.01- d3.07 DinX_ Function None of the digital input port can be
a-~7 set to 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

Example 6-4: 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 6-12 describes the setup method.

Table 6-12: 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 6-5: Operation Mode Control on Drivers

Requirements: Defines the input port DIN3 as the operation mode control on drivers, and the operation
mode is “-4” (pulse control mode) when DIN3 fails, and is “-3” (instantaneous speed mode) when DIN3 is
valid. Table 6-13 describes the setup method.
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Table 6-13 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 to 0.004 (-4)
d3.17 Din_Model Set to 0.003 (-3)
d3.00 Store_Loop_Data Setto 1l

Note: If the driver is required to operate in some mode with power on, one of the digital input must be set as
function “Operation Mode Control”. Then you can set the operation modes that require in the parameters
d3.16 or d3.37 in Group F003.

6.1.5 Wirings of Digital Input Port

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

Controller

Servo driver
4VDC
T T CONI s+—C—3—
COMI 51k
JRESZ
e - OIS |
DINL N ':'5 Ik
e [ AT
oG - TEE T
DIN2 "_ﬁ'_
e [ AL
b o . T [ ———
DIN3 "_ﬁ'_
S ¢
. "o Y DI [ ————
DIN4 --—|_|——T—|
5.1k
[ | 2 7L
b S . DIN5 |
DINS --—|_|——T—|
31k
[ | 2 AL
o o T DIaG ) I —
DING T
J.
it | AW A
L i [
50V DIN?

Fig. 6-2 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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=ervo dnver
$ - “COM1 $————
v COMI 5.1k g
e [BE=Z
s X T [T—
DIN1 ] ':'5 Ik
: a
HES 4
P . O [— 1
DINZ "_ﬁ'_
> 4
—_—— e T |
DIN3 [ o S—
Cotroller 51k 2
Ik | A% 7
 on e ToEE |
DIN4 1 ':'5 Ik
. .
I | A7
I—D/-E o DTS [—
DINS "_ﬁ'_
: z
Ik | A
S 5 T DING [ —-—
DING "_ﬁ'_
s 4
L on S T [L——¥W}1
DINT

Fig. 6-3 PNP wiring diagram (to the controller that supports high level output)

6.2 Digital Output Signals

6.2.1 Polarity Control on Digital Output Signals

Table 6-14 Variables for setting simplified 10 polarity

Numeric Variable Name Meaning Default Range
Display Value
d3.08 Dio_Polarity Sets 10O polarity | O N/A

Dio_Polarity (simplified IO polarity settings) is used to set the polarity of valid digital output signals. The
number “1” indicates normally open, and “0” indicates normally close.Default is 1.

6.2.2 Simulation of Digital Output Signals

Table 6-15 10 simulation variables

Numeric Variable Name Meaning Default Range
Display Value
d3.09 Dio_Simulate Simulates input signals, and the output signal is | O N/A
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‘ ‘ outputted compulsorily

Dio_Simulate (IO simulation) is to simulate the output of a valid signal. The number “1” indicates that the
output signal is valid, and “0” indicates that the output signal is invalid.

6.2.3 Status Display of Digital Output Signals

Table 6-16 Variables for status display of digital output signals

Numeric Display Variable Name Meaning

di.12 Dout_Status Status of an output port

Din_Status (hexadecimal) displays the status of actual external output signals in real time.

6.2.4 Addresses and Functions of Digital Output Signals

Table 6-17 Addresses and default functions of digital output signals

Numeric Variable Name Meaning Default Value

Display

d3.11 Doutl_Function 000.1: Ready 000.1 (Ready)
000.2: Error

000.4: Position reached

d3.12 Dout2_Function 000.8: Zero velocity 000.2 (Error)
001.0: Motor brake
d3.13 Dout3_Function 002.0:Velocity reached 00a.4 (Position reached/Velocity
004.0: Index reached/Max. velocity limit)
_ 008.0: The maximum  speed _
d3.14 Dout4_Function 000.8 (Zero velocity)

obtained in the torque mode
010.0: PWM ON

d3.15 Dout5_Function 020.0: Position limiting 001.0 (Motor brake)

040.0: Reference found
080.0: Reserved

100.0: Multi Dout 0
200.0: Multi Dout 1
400.0: Multi Dout 2

DinX_Function (X ranges from 1 to 5) is used to define the functions of digital output ports. User can
freely define the functions of digital output ports according to actual applications.

Table 6-18 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 In the “-4” mode of pulse control, the target position data keeps
unchanged in the window (d3.39) of the time of reaching the
target position, and position errors are within the window of
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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

In the “-3” or "3” internal speed control mode, signals are output
after they reach the target speed.

Index

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

Max. velocity limit

In the “4” analog — torque mode, signals 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.

Multi Dout O

Multi Dout 1

Position reach for internal multiple position mode.

Multi Dout 2

Example 6-6: “Ready” settings

Requirement: The digital output port 1 is defined as the “Ready” function. For details on settings, see

Table 6-19.

Table 6-19: “Ready” settings

Numeric Display

Variable Name

Parameter Settings

d3.11

Doutl Function

Set to 000.1

d3.00

Store_Loop_Data

Setto 1

6.2.5 Wiring of Digital Output Port

1. Internal circuit diagram of digital output ports

(1)CD Servo

OUT1+ Digital output channel 1+
E @: Digital output channel 1-
oUTY- —— ==
Digital output channel 2+
OUT2+ 222
E E: Digital output channel 2-
OUT2- =2
Digital output channel 3
Digital output channel 4
= ouT4 (IIjJ_-C_pclnwersupghh' for (5
tal output
24V O igital outpu _ annel
for diaita output
or
OUTS+ Digital output channal 5+
- Digital output channel 5-
Eﬁ\_ ouTs- =
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Digital output 1+

* OUT1+
A
h £ Digital t1-
‘ . UT1 gial outpu
igf 2+
. OUT24 Digital output
A
h 4 Digital output 2-
. . 0UT2- gital outpu
-
: Digital output 3
ouT3
A
A &
. .
Digital output 4
* 0UT4
A
h 4 t " i ) COMO Common terminal for digjtal output
100R
Isolated drive - ].UOLIH GNDB Power ground for brake
| .
4%
> . 24VD 24V for brake
-
100R Braket
100uH BR+
Isolated drive 4 Brake.

BR
(2) CD2 Servo

Fig. 6-4 Internal circuit diagram of digital output ports
Note: To apply the OUT3 or OUT4 port, the COMO port must be connected. To apply the OUT5 port, both the
24V0O and COMO ports must connect to the external input power.(CD2 driver don’t have OUT5,it uses BR+,
BR-. 24VB. GNDB for motor brake)
2. NPN wiring (to controllers that support valid low level input)

XD

PLC

CD Servo

] OUT+
}:-'K QUL =||I COM

— 24v +

Fig. 6-5 NPN wiring diagram (to controllers that support valid low level input)
3. PNP wiring (to controllers that support valid low level input)

55



|||, COM

+ 24v —

PLC

CD Servo

OUT+

:}3 K | lour X0

Fig. 6-6 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. 6-7.

—D—F""TFFFE_
OUT1+ 1 Felay
LI 1
+ [ —EVe24V
- I: ~ Diiode -l-
CD ey
. OUT2+ o Belay
~ullll
[ — EVe24V
Servo ¥ = ouTe. Diode T
Driver om T me
| + L i
SV
- Driode
. J OUT4 PR Bt A - o
* - .
- =< | CODD Diode T
- +24%0 | | | 1
1000 | I
—:-—J +24V
Isolated drive %F_F{?Dﬁ; = B
oon Motor brake
———1— OULS or relay
Isolated drive Ei} =l IOt
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OUT1+ . .
Relay REL
> i
ouT1-
)
OUT24 . .
CcD2 Relay DC
. > Sy
Drniver —
X1 port N
DUTA . .
Relay DC
H 2V
E?
OUT4 . .
Relay DC
H 524V
COMD
100R
I v Tl BR+
Isolated drive]—f, |  100uH CNDB
—DC
Ch2 —— > 24VB T
Driver '—m— Motor Brake
X2 port +—085ai BR- fand Relay
9
Isolated drive |+ q
WV
COMB
<24VS } 24VS
— DC
H'[]S ? MY
<GRDS 1 E

Fig. 6-7 Connect a relay to the digital output port
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Chapter 7 Mode Operation

7.1 Pulse Control Mode (“-4” Mode)

7.1.1 Wiring in Pulse Control Mode

1. Wiring diagram of CD2 driver in pulse control mode

Putse command input

“u'se cormmand input

_________________________________ -
—=ll— Commaon terminal ! _
1 N 1 of input signa's 2 comi - P OUT1+ 1 Digital sutput channel 1+
EI/E Digital input 1 4 DINT 5::1:{ Q # < L,_ ouT1 3 Digital output channel 1-
v .
o6 Digitalinput2 6 DINZ — ’E ~ OUT2+ 5 Digital gutput channel 2+
oD Digitalinput 3 _8 DIN3 :ﬁ #/ [. ouT2- 7 Digital output channz| 2-
Digital input 4 10 ’C 9  Digital output channel 3
oD e DIN4 = = ouT3 -
CI-/E: Digital inpui & 12 C 11 Digital output channel 4
DINS = LI ours -
/LI Digital input & 14 :I}=l’. | { 13 Common terminal of digital output
DING Dﬁ.}:c COMO
o5 Digital input 7 16 15
18 DINT Dﬁf[: NC 17
NC NC
20 NC ANA 19  Analog inpul channal 1
22 NG GNDA 21 GND for analog signal
24 GND ADC INZ 23 Analog input channel 2
Encoder output £ 26 ENCO-Z GNDA 25 GND for analog signal
Encoder output /7 28 ENCO-Z __:lf o PULY 27 Pulse +
Encoder eutout B i it Loning 9 Pulse -
neoder autput 30 ENCOB PUL- 2 ulse
oder ¢ i Direction +
Encoder aulput /B 32 ENCOJB o : DIR+ 31 irection
Encoder output A 34 ENCOA _jﬁf Ao-twning DIR. 33 Direction -
Encoder output (& 36 is
nocodear auipu ENCO_I,'A NC
B TR Voltage of control voltage: 5V~24Y
Fig. 7-1 Wiring diagram of CD2 driver in pulse control mode
2.Wiring diagram of CD driver in pulse control mode
24 terminal, DC power 1 1 GO oq Sianal
supply fcfr kogic module 24 VS GNDA 5 for analog signal
GNDMITI”% E":cmpgd“uwlzir: 2 16  Analog input channel 1
A e GNDS LFF J4| AIN1
’—| Q"ﬁ?p”uﬁ@&ﬂ 3 ADC 17 Analog input channel 2
J:I COMI [ LPF AlNZ
oh Digital input channel 1 4 DINT | | Siko GNDA 18 GND for analog signal
ot Digital input channel 2 5 DINZ |1 ;E OUT1+ 19  Digital output channel 1+
oo Digital input channel 3 6 DIN3 | 1 v ﬁ: OUT- 20 Digital output channel 1-
i* >
o Digital input channel 4 7 DING | 1 /,‘E: ouT2+ 21 Digital cutput channel 2+
ot Digital input channel 5 8 DINS | 1 = E : E ouT2- 22  Digital output channel 2-
ot Digital input channel 6 9 DING ] n—/[:| ouT3 23 Digital cutput channel 3
ﬂ" =t
- Digital input channel 7 10 - :‘&—E! 24  Digital output channel 4
9/ O DINT N ﬂ/'l:_ :B! = | }' OuT4 OC power supply far
Pulse command input Pulse +/CW+ 11 PUL+ 00 | 1 24V 0 25 digital output channel 5
« LI LI Camman terminal
Pulse-jCW- 12 PUL- 1.[:: COMO 26 for digital autput
Pulse command input Dirsction+/Cow+ 13 DIR+ 2200 :E; = pep— 27 Digeal autput channel 5+
T ovectonscov 14— ¥ BT oo 128 oomomeames |
w If the signal voltage is 24VDC, please use a 20K0 serial resistance,

If the signal voltage s SVDC, no resistance is needed,
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Fig. 7-2 Wiring diagram of CD driver in pulse control mode
3.Common anode connection (to controllers that support valid low level output)

VCC=5V: R=0
Controller VCC=24V: R=2K CD Servo
Voo
PUL+/CW+ i e |
R:—M/ FoL - —22L 1:|:
PUL-/CW-
= DIR+/CCW+

I 0} @ il - 21
R, | 220

DIR-/CCW-

Fig. 7-3 Common anode connection (to controllers that support valid low level output)

Note:CD2 driver can support 5-24VDC input,so it needn’t add resistors.
CD driver only support 5VDC input,so it needs to add resistors when using 24VDC input.
4. Common cathode connection (to controllers that support valid high level output)

VCC=5V: R=0
VCC=24V: R=2K

CD Servo

R—PUL+/CW+ | - ¢
S 220 -

PUL-/CW-

’_ﬁ_ﬁ
[y
(o]

Controller

VCC

R TR+/CCW+ Snrr |
DR 220 1_' K

DIR-/CCW-

.,||_ _7lR_|

Fig. 7-4 Common cathode connection (to controllers that support valid high level output)

Note:CD2 driver can support 5-24VDC input,so it needn’t add resistors.
CD driver only support 5VDC input,so it needs to add resistors when using 24VDC input.

7.1.2 Parameters for Pulse Control Mode

1. Parameters for electronic gear ratio
Table 7-1 Parameters for electronic gear ratio

Numeric Variable Name Meaning Default Value Range
Display
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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

F1

Namely: F2=

Gear _ Factor

Command pulse output

[

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 DDIN with function “Multi DinX” as shown in following table.

Parameter
Multi Din 2 Multi Din 1 Multi Din O Descriptions

Name Address
Gear Factor 0 25080110

0 0 0 Electronic gear 0
Gear Divider 0 | 25080210
Gear Factor 1 25090110

0 0 1 Electronic gear 1
Gear Divider 1 | 25090210
Gear Factor 2 25090310

0 1 0 Electronic gear 2
Gear Divider 2 | 25090410
Gear Factor 3 25090510

0 1 1 Electronic gear 3
Gear Divider 3 | 25090610
Gear Factor 4 | 25090710

1 0 0 Electronic gear 4
Gear Divider 4 | 25090810
Gear Factor 5 25090910

1 0 1 Electronic gear 5
Gear Divider 5 | 25090A10
Gear Factor 6 25090B10

1 1 0 Electronic gear 6
Gear Divider 6 | 25090C10
Gear Factor 7 25090D10

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

The default value of Gear_Factor and Gear_Divider are 1000.

2. Parameters for pulse mode selection

Table 7-2 Parameters for pulse mode selection
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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.

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

Note: AB phase signals are not supported.
Double pulse (CW/CCW) mode (d3.36 = 0)

Effective on the

rising edge _|_|_|_|_|_|_|_|

N /
Forward rotation Reverse rotation

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

oo el L L L LI
\

rising edge |

Forward rotation Reverse rotation

Incremental encoder mode (d3.36=2)

A
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3. Parameters for pulse filtering coefficient
Table 7-3 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 = 1000/(21* PD_Filter) 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.

4. Parameters for pulse frequency control
Table 7-4 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).
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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.

I, * K, *Encoder _R

K_Acc FF= Note: K_Acc_FF is inversely proportional to the acceleration
T T 250000%2*J * 7
feedforward.
Table 7-6 Parameters for gain control on position loops
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

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
Hz”, the parameter should be set to 20.

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 Kvi: 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 DIN with the function “Gain Switch 0” and “Gain Switch 1” as shown in
following table.

Parameters
Gain Switch 1 Gain Switch 0O Descriptions

Name Address
Kvp of Gain 0 60F90110
0 0 Gain 0 Kvi of Gain 0 60F90210
Kpp of Gain 0 60FB0110
Kvp of Gain 1 23400410

0 1 Gain 1
Kvi of Gain 1 23400510
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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 “Gain Switch” function,then the parameter “PI_Switch” will disable.

Parameter “Pl_Point”(60F92808) 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.
“P1_Switch” is used to switch Gain 0 and Gain 1.In mode -4,1 and 3,it will use Gain 1 when “Position reached”
signal is valid,and use Gain 0 when “Position reached” signal is invalid.

7.1.3 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.

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
the “-4” 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.

Example 7-1: Pulse control mode “-4” — enable the driver through external
digital input

Requirement: DIN1 is used for enabling the driver, DIN2 is used for error resetting, and DIN3 controls the
operation modes of the driver (the mode is “-4” when no signal is inputted, and the mode is “-3” when signal is
inputted). Limit switches are unavailable. The pulse form is pulse/direction, and the electronic rear ratio is 2:1.
Table 7-7 describes the setup method.

Table 7-7: Pulse control mode “-4” — enable the driver through external digital input
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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_ModeO Select this operation mode when | Set to 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

electronic gears in the “-4” operation
mode (pulse control mode)

d3.35 Gear_Divider Indicates the denominator to set | Setto 1000
electronic gears in the “-4” operation
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
“d3.00”, and restarts 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

Example 7-2 Pulse control mode “-4” — enable the driver automatically after

driver power on

Requirement: The auto power-on function of the driver is enabled, DIN2 is used for error resetting, and DIN3
controls the operation modes of a driver (the mode is “-4” when no signal is inputted, and the mode is “3”
when signal is inputted). Limit switches are unavailable. The pulse form is pulse/direction, and the electronic
rear ratio is 1:2. Table 7-8 describes the setup method.

Table 7-8 Pulse control mode “-4” — enable driver automatically after driver power on

Numeric Variable Name Meaning Parameter Settings
Display
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d3.01- DinX_ Function Defines the functions of digital input | None of the digital input port
d3.07 a~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_ModeO 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
electronic gears in the “-4” operation
mode (pulse control mode)
d3.35 Gear_Divider Indicates the denominator to set Set to 2000
electronic gears in the “-4” operation
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
“d3.00”, and restarts 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

7.2 Speed Mode (“-3” or “3” Mode)

In the instantaneous speed mode (“-3” mode), the actual speed reaches the target speed instantly. As a
contrast, in the speed mode with acceleration/deceleration (“3” mode), the actual speed gradually increases
until it reaches the target speed. Both the acceleration and deceleration (trapeziform shape) are configured
respectively by d2.10 and d2.11. In the “3" mode, you can set Kpp to enable/disable position loops. If a
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.
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Fig. 7-5 The speed mode “3” with acceleration/deceleration

7.2.1 Wiring in Analog — Speed Mode
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Fig. 7-6 Wiring diagram of CD2 Servo in analog—speed mode
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Fig. 7-7 Wiring diagram of CD Servo in analog—speed mode

7.2.2 Parameters for Analog — Speed Mode

Table 7-9 Parameters for analog — 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: f=4000/(21T*
Analogl_Filter)
Time Constant (T) = Analogl_Filter/4000
S
d3.23 Analogl_Dead Sets dead zone data for external analog 0 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 frequency: f=4000/(21T*
Analogl_Filter)
Time Constant (T) = Analog2_Filter/4000
©)
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 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)
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10~17: AIN1 for “Din_Speed (X-10)"
20~27: AIN2 for “Din_Speed (X-20)"
Valid in mode -3, 3 and 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 d3.28 is 10~17(AIN1 for “Din_Speed (X-10)"),the corresponding speed 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(AIN1 for “Din_Speed (X-10)"),the corresponding speed is as following table.
20 21 22 23 24 25 26 27
Din_Speed | Din Speed | Din_Speed | Din Speed | Din_Speed | Din Speed | Din Speed | Din Speed
0 1 2 3 4 5 6 7
7.2.3 Analog Signal Processing
A A
Uinternar [20477777 2 T
! internal 1 !
| 2
! -10v : L
external E o 0" 10v Uexternal
o : ____________ U dead
-2048
Dead zone

Mathematical equation for offset processing:

Fig. 7-8 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. 7-6; for dead zone processing, see the right part in Fig. 7-6.

U Ushift

internal — “external
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U internal — 0 """"""""" _Udead < Uexternal < Udead
U -U U -u dead ~ Uexternal
internal — “external ~ “dead """ U <U
Mathematical equation for dead zone processing: dead = ™ external
Mathematical equation for integrated processing (offset and dead
U internal — O RSRERRELLLELREEEE -U dead <U external U shift <U dead
_ -U dead ~ U external — U shift
Uinternal - Uexternal _Ushift _Udead """"" U <U —U.
zone) dead external shift
Table 7-10 Analog signal variables
Variable Meaning Range
U Internal data corresponding | -10 V — 10 V corresponds to
mternal to the external voltage -2048 — 2047 when no offset or
dead zone voltage exists
External input voltage -10V - 10V
Uexternal
U Offset voltage 0 — 10 V corresponds to
shift
Analog_ Offset 0~8191
U Dead zone voltage 0 — 10 V corresponds to
dead
Analog_ Dead 0~8191

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 — speed mode, if the analog signal U that passes through the filter is multiplied by a factor,

filter

this signal will be regarded as the internal target speed Vg, .., -

= Factor *U

) V = IERTRTER —2048<U
Mathematical formula; = demand filter

<2047

filter —

1875% )

demand

7%~ 512 Encoder R

V .
demand Formula for V,,, conversion:

Note: The resolution unit of an encoder is inc/r.

7.2.4 Calculation Procedure for Analog — speed Mode

Table 7-11 Calculation procedure for analog — speed mode
Procedure Method Formula
Step 1

Calculate Uy, according | 2047 U fier
10v 10v—-U —U e

to the offset voltage and dead
zone voltage that require
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settings
Step 2 Calculate V., according | pr - 18757"F,
™ 512%* Encoder E
to the required speed V,
Step 3 Calculate Factor accordin
g Vdemand = FaCtOF *U filter
to U filter and Vdemand
StepS Calculate Analog_ Dead 8191/10v = Analog_ Dead /U,
according to the required
dead zone voltage
StepS Calculate Analog_ Offset 8191/10v = Analog_ Offset /U .,
according to the required
offset voltage

7.2.5 Examples of Analog — Speed Mode

In the analog — 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, the driver operates in the “-4”
mode (d3.16 = -4); when signal is inputted to DIN3, the driver operates in the “-3” mode (d3.17 = -3). If the
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 — speed channel, and set
parameters such as analog — speed factors, dead zone, offset and filtering.

Step 5: Save parameters.

Example 7-3: Analog — 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 driver (the mode is “-3” when no signal is inputted, and is “3” when signal is inputted).
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.

71



_ FHEHO
47 pem g

B0
& 2000

é? 1500

1000

“ e U 500

=10 | & =] -4 —-K i 5 2 4 =3 =] 10

56 Hexternal
=1500
2000
=2500

CHEHEE
pugmpuyn)

Fig. 7-9 Schematic diagram of Example 7-3

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

filter

2047 _ U filter
10v  10v-Ug —Y e

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

Result: U =2047

filter

Calculate V., according to the required speed V,

1875 * Y, i
— S0+ = 3000 ZFAf
Encoder K (Encoder_R is 10000 inc/r)
Result: V, =8192000

demand

Calculate Factor accordingto U and V,

filter emand *

\Y/

demand

= Factor *U

filter

Result: Factor =4000

Table 7-12 Parameter settings in Example 7-3

Numeric Variable Name Meaning Parameter Settings

Display

d3.01 Dinl_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)
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d3.06

Din6_Function

Define the functions of digital input
port 6

The default value 002.0
changes to 000.0 (position
negative limits are disabled)

d3.16

Din _ModeO

Select this operation mode when
input signals are invalid

Set to 0.003 (-3) mode
(instantaneous speed mode)

d3.17

Din _Model

Select this operation mode when
input signals are valid

Set to 0.003 (3) mode
(speed mode with
acceleration/deceleration)

d3.22

Analogl_Filter

Used to smooth the input analog
signals.

Filter frequency: f=4000/(21*
Analogl_Filter)

Time Constant (T) =
Analogl_Filter/4000 (S)

d3.23

Analogl_Dead

Set dead zone data for external
analog signal 1

Setto 0

d3.24

Analogl_Offset

Set offset data for external analog
signal 1

Setto O

d3.28

Analog_Speed_Con

Chooses analog-speed channels
0: Invalid analog channel

1: Valid analog channel 1 (AIN1)

2: Valid analog channel 2 (AIN2)
10 ~ 17 : AIN1 for “Din_Speed
(X-10)”

20 ~ 27 : AIN2 for “Din_Speed
(X-20)”

Valid in mode -3, 3 and 1.

Setto 1l

d3.29

Analog_Speed_Factor

Set the proportion between analog
signals and output speed

Set to 4000

d2.10

Profile_Acce 16

Set the acceleration in operation
mode 3 and 1.(rps/s)

610 by defaut

d2.11

Profile_Dece 16

Set the deceleration in operation
mode 3 and 1.(rps/s)

610 by defaut

d3.00

Store_Loop_Data

1: Storing all configured
parameters for the control loop
10: Initializing all parameters for
the control loop

Setto 1

Example 7-4 Analog — 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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Fig. 7-10 Schematic diagram of Example 7-4

Calculate U

filter

2047 _ U filter
10v  10v-Ug —Y e

(In this example, U, =0.5,and U, =0)

Result: U =1944

filter

Calculate V,.,q according to the required speed :V,

1875% )

dersand

w = = E000RFPM
T 512*Encoder R

, (Encoder_R:10000 inc/r)

Result: V =8192000

demand

Calculate U according to V...« and Factor:

filter

\Y/

demand

= Factor *U

filter

Result: Factor=4213

Calculate Analogl_Dead according to the required dead zone voltage:
8191/10v = Analogl_ Dead /U,

Result: Analogl_ Dead =410

The following changes are required on the basis of Example 7-3.
Table 7-13 Parameter settings in Example 7-4

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

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

between analog signals
and output speed
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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 7-5 Analog — 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.

"'Um':mm'
T, 2500
E B 2000
; & 1500
) : 1000 F
o : 5000 F
Aa (RN > UE.DH'!IH . 1 L 1 L 1 L 1 D. -/‘_._ 1 N 1 N 1 L 1 N
=10 I 2 4 (5] 5] 10

Uexternal

Fig. 7-11 Schematic diagram of Example 7-5

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

filter

2047 _ U filter
10v 10v-U shift U dead

(In this example, U,,, =0,and U, =1)

U

Result; — filter =1842

Calculate V., according to the required speed :V,

1875%V  ana
= Tow = 3000RPM
Encoder R , (Encoder_R:10000 inc/r)
Result: Vg =8192000
Calculate U, accordingto V,, ., and Factor:
V = Factor *U

demand filter
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Result: Factor=4447

Calculate Analogl_Offset according to the required offset voltage:

8191/10v = Analogl_ Offset /U,

Result: Analogl_Offset =819

The following changes are required on the basis of Example 7-3.
Table 7-14 Parameter settings in Example 7-5

d3.24 Analogl_Offset Sets offset data for Set to 819
external analog signal 1

d3.29 Analog_Speed_Factor Sets the proportion Set to 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 7-6: Analog — speed mode (setting the dead

offset voltage)

zone voltage and

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.

* Umrn-m

LAY

207

I

T

T

Calculate U g,

2047 _ U filter

VIV

4 (5]
Uexternal

5] 10

Fig. 7-12 Schematic diagram of Example 7-6

10v  10v-U_, -U,.,
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(In this example, U, =0.5,and U =1)

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




Result: U =1740

filter

Calculate V,.,q according to the required speed :V,
1875% Y
T S ow = 3000 £PM
Encoder R , (Encoder_R:10000 inc/r)
Result: V, =8192000

demand

Calculate Factor accordingto U and V,

filter emand *

\Y/

demand

= Factor *U

filter

Result: Factor=4708

Calculate Analogl_Dead according to the required dead zone voltage:
8191/10v = Analogl_ Dead /U,

Result: Analogl_Dead =409

Calculate Analogl_Offset according to the required offset voltage:
8191/10v = Analogl_ Offset /U,

Result: Analogl_Offset =819

The following changes are required on the basis of Example 7-3.
Table 7-15 Parameter settings in Example 7-6

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

d3.24 Analogl_ Offset Sets offset data for Set to 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
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7.3 Torque Mode (“4” Mode)

7.3.1 Wiring in Analog — Torque Mode
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Fig. 7-13 Wiring diagram of CD2 Servo in analog — torque mode
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Fig. 7-14 Wiring diagram of CD Servo in analog — torque mode

7.3.2 Parameters for Analog — Torque Mode

Table 7-16 Parameters for analog — torque mode
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Numeric | Variable Name | Meaning Default Range
Display Value
d3.22 Analogl_Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency: f=4000/(21*
Analogl_Filter)
Time Constant: T = Analog1_Filter/4000
S)
d3.23 Analogl_Dead | Sets dead zone data for external analog | O 0~819
signal 1 2
d3.24 Analogl_Offse | Sets offset data for external analog 0 -8192
t signal 1 ~8192
d3.25 Analog2_Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency: f=4000/(21*
Analogl_Filter)
Time Constant (T) =
Analog2_Filter/4000 (S)
d3.26 Analog2 Dead | Sets dead zone data for external analog | O 0~819
signal 2 2
d3.27 Analog2_Offse | Sets offset data for external analog 0 -8192
t signal 2 ~8192
d3.30 Analog_Torqu | Selects analog - torque channels 0 N/A
e_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 0~100
actor speed in the torque mode 0
e e d O S
Vmax_speed COMplies with d2.24
Max_Speed_RPM parameter settings.
d2.24 Max_Speed_R | Limits the max rotation speed of the 5000 0~600
PM motor 0
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7.3.3 Analog Signal Processing

In the analog — 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 — speed mode.

In the analog — torque mode, | is calculated according to the specified T, with the formula of

demand

| .
=K, *-&md (K s a torque constant).

2

Factor is calculated according to |

T

demand

and U with  the formula  of

demand filter

Factor *U .
domang = —————T x Ineak (Ipeak indicates the peak current of a driver).
2048*2048

Table 7-17 K, and Ipeak parameters

Motor Model K, (Nm/A) Driver Model Ipeak (A)
SMH60S-0020-30AXK—3LKX 0. 48
SMH60S-0040—-30AXK—3LKX 0. 48 CD420-AA-000 15
SMH80S-0075-30AXK-3LKX 0. 662
SMH80S—-0100-30AXK—-3LKX 0. 562
SMH110D-0105-20AXK-4LKX 0.992
SMH110D-0126-20AXK-4LKX 1. 058 CD430-AA-000 27.5
SMH130D-0105-20AXK—-4HKX 1. 1578
SMH130D-0157-20AXK—-4HKX 1. 191
SMH110D-0126—-30AXK—4HKX 1. 058
SMH110D-0157-30AXK—4HKX 0.992
SMH110D-0188-30AXK—4HKX 1. 058
SMH130D-0105-20AXK—4HKX 1. 1578 CD620-AA-000 25
SMH130D-0157-20AXK—4HKX 1. 191
SMH130D-0210-20AXK—4HKX 1. 3232
SMH150D-0230-20AXK—-4HKX 1.65

7.3.4 Calculation Procedure for Analog — Torque Mode

Table 7-17 Calculation procedure for analog — torque mode

‘ Procedure ‘ Method | Formula
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Step 1 Calculate U, accordingto | 2047 U fiter
10v  10v-U,,, -U
the offset voltage and dead shift ™ dead
zone voltage that require
settings
Step 2 Calculate 1., according to T _K * | demand
demand t \/E
the required torque T, .4
" :
Step 3 Calculate Factor according to | Factor *U , ok
U filter and Idemand demand 2048*2048 p
Step 4
Calculate Analog_ Dead 8191/10v = Analog_ Dead /U,
according to the required dead
zone voltage
Step 5
Calculate Analog_ Offset 8191/10v = Analog_ Offset /U .,
according to the required offset
voltage

7.3.5 Examples of Analog — Torque Mode

In the analog — 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
operates in the “-4” mode (d3.16 = -4); when signal is inputted to DIN3, the driver operates in the “-3” mode
(d3.17 = -3). If the driver is required to operate in the torque mode (“4” mode), please set d3.16 or d3.17 to 4.
In case d3.16 = 4, if DIN3 has no input signals when the driver is powered on, the driver operates in the “4”
mode. In case d3.17 = 4, if DIN3 has input signals, the driver operates in the “4” mode.

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

Step 4: Save parameters.

81



Example 7-7. Analog — 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 the driver (the mode is “4” when no signal is inputted, and is “3” when signal is inputted).
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.

T et

=]
H
)

47

Tdemand

e U7
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i Tk

L 2 4 & g 10
Mexternal
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Th
T

(==

Fig. 7-15 Schematic diagram of Example 7-7

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

filter

2047 _ U filter
10v  10v-U —Y e

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

Result: U =2047

filter

Calculate 1., according to the required torque T,

emand *

T
_ _demand * f
Idemand - 2
Kt

Result: | 1.89

demand =

Calculate Factor accordingto U and |

filter demand :

Factor = Ide*”"*2048*4096
* |peak

filter
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Result;

Factor =

1.89
2047*15

*2048*4096 =515

Table 7-18 Parameter settings in Example 7-7

Numeric
Display

Variable Name

Meaning

Parameter Settings

d3.01

Dinl_Function

Defines the functions of
digital input port 1

000.1 (Driver enable)

d3.02

Din2_Function

Defines the functions of
digital input port 2

000.2 (Error resetting)

d3.03

Din3_Function

Defines the functions of
digital input port 3

000.4
operation
drivers)

(Control  over
modes  of

d3.16

Din _Mode0

Select this operation
mode  when input
signals are invalid

Set to 0004 (4) mode
(torgue mode)

d3.17

Din _Mode 1

Select this operation
mode  when input
signals are valid

Set to 0.003 (3) mode
(speed mode with
acceleration/deceleration)

d3.25

Analog2_Filter

Used to smooth the
input analog signals.
Filter frequency:
f=4000/(21*
Analogl_Filter)

Time Constant: T =
Analog?2_Filter/4000

(S)

d3.26

Analog2_Dead

Sets dead zone data
for external analog
signal 2

Setto 0

d3.27

Analog2_Offset

Sets offset data for
external analog signal
2

Setto 0

d3.31

Analog_Torque_Factor

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

Set to 515

d3.30

Analog_Torque_Con

Selects analog - torque
channels

0: Invalid
channel

1: Valid analog channel
1 (AIN1)

2: Valid analog channel
2 (AIN2)

Valid mode 4

analog

Setto 2

d3.00

Store_Loop_Data

1: Storing all configured

Setto 1
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parameters for the
control loop
10: Initializing all
parameters for the
control loop

Example 7-8: Analog — 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.

all

imema’

207

Tdemand

B :
B [ A - [ avraeer

2 4 & 8 1
Dexternal

Fig. 7-16 Schematic diagram of Example 7-8

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

filter

2047 _ U filter
10v 10v-U shift U dead

(In this example, U, =0.5,and U, =1)

Result: U =1740

filter

Calculate 1,4 according to the required torque T, . .4:

T
__ _demand * f
I demand — K 2

t

Result: | =1.89

demand

Calculate Factor accordingto U and |

filter demand :

Factor = _aenana 2048*4096
U filter * Ipeak

Result: Factor = &*2048*4096 =606
1740*15
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Calculate Analog2_Dead according to the required dead zone voltage:

Analog2 _ Dead = £91*U dead
10v

Result: Analog2_Dead =410

Calculate Analog2 _Offset according to the required offset voltage:

Analog?2 _ Offset = £91*U5hift
10v

Result: Analog2_ Offset =819

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

d3.26 Analog2_Dead Sets dead zone data for | Set to 410
external analog signal 2

d3.27 Analog2_Offset Sets offset data for Set to 819
external analog signal 2

d3.31 Analog_Torque_Factor Sets the proportion Set to 2362

between analog signals
and output torque
(current)

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

10: Initializing all
parameters for the
control loop

7.4 Internal Multi-position Control Modes (“1” Mode)

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:

1, multi-position control mode can only be activated in Mode 1, it can’t be activated in other modes.

2, At least one of the external input signal is defined as “Internal position control 0”, “Internal position control 1
“ or “Internal position control 2 “, which means at least one address of digital tubes-d3.01 ~ d3.07 is set to
“040.0™, “080.0” or “800.2.

“Internal position control 0” , “Internal position control 1” and “Internal position control 2 “, these three
signals will be combined into binary codes used to select a target position between “Position 0~7".

Internal | Internal | Internal . . . . .
" . " Corresponding Position section Corresponding numberic
position | position | position N o _
0 1 5 position numberic display speed display
d3.40select position
0 0 0 Din_Pos0 . P Din_Speed0_RPM d3.18
section  sequence
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number
d3.41select position

section high bit
d3.42select position
section low bit

0 0 1 Din_Pos1
0 1 0 Din_Pos2
0 1 1 Din_Pos3
0 0 Din_Pos4
0 1 Din_Pos5
1 0 Din_Pos6
1 1 Din_Pos7

Din_Speedl RPM d3.19
Din_Speed2_ RPM d3.20
Din_Speed3 RPM d3.21
Din_Speed4_RPM d3.44
Din_Speed5 RPM d3.45
Din_Speed6_RPM d3.46
Din_Speed7_RPM d3.47

Table 7-20 Internal Multi-position Control Mode Parameter Table
Note: In this control mode, “position section X” can be positive or negative, it can be flexibly set; while the
corresponding speed must be positive. Other parameters such as acceleration, deceleration, etc, can use the
default value; also can be changed through digital tube.

Example7-9: 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 7-21 Internal Multi-position Control Mode Demand

DIN1 The driver is enabled, the motor shaft is locked
DIN3 Driver working mode (invalid 1, valid-3)
DIN4 Internal position 0

DINS Internal position 1

DIN6 Internal position 2

DING:DIN5:DIN4=0:0:0

Select position and speed in section 0

DING:DIN5:DIN4=0:0:1

Select position and speed in section 1

DIN6:DIN5:DIN4=0:1:0

Select position and speed in section 2

DING:DIN5:DIN4=0:1:1

Select position and speed in section 3

DIN6:DIN5:DIN4=1:0:0

Select position and speed in section 4

DING:DIN5:DIN4=1:0:1

Select position and speed in section 5
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DIN6:DIN5:DIN4=1:1:0 Select position and speed in section 6

DING6:DIN5:DIN4=1:1:1 Select position and speed in section 7

Activate command (execute the selected
position section)

DING

1. Define the meanings of the input points:
Table 7-22 Internal Multi-position Control Mode Configuration

Numberic . . .
. Variable name Configuration way
display
d3.01 Dinl1_Function 000.1 (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)

Set 0001 (1) Mode

Internal multi-position control mode
Set 0.004 (-4) Mode

Pulse-control mode

d3.16 Din_mode 0

d3.17 Din_mode 1

d3.00 Storage parameters | 1(Storage configuration parameters)

2. Set position and speed:
Table 7-23 Internal Multi-position and Speed Configuration

Numberic
. Variable Name Parameters Settings
display
d3.43 Relative / Absolute position selection Set to 2F(absolute location)
. . Set to 0 (select position section
d3.40 Set the position section number to 0 0 P
Set the high bit of position section
d3.41 Setto O
(N*10000)
. . _ Set to 5000 (set the position of
d3.42 Set the low bit of tio tio .
et The fow bit of position section section 0 t0 5000)
. Set to 100 (set the speed of
d3.18 Set the speed of section 0 . P
section 0 to 100)
. . Set to 1 (select position section
d3.40 Set the position section number to 1 1 P
Set the high bit of position section
d3.41 Setto 1
(N*10000) etto
Set to 15000 (set the position of
d3.42 Set the low bit of position section . P
section 1 t0 15000) )
Set to 150 (set the speed of
d3.19 Set the speed of position section 1 . P
section 1 to 150)
d3.40 Set the position section number to2 Set to 2 (select position section
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2)
Set the high bit of position section
d3.41 Setto 2
(N*10000)
Set to 28500 (set the position of
d3.42 Set the low bit of position section . ( P
section 2 t0 28500)
. . Set to 175 (set the speed of
d3.20 Set the speed of position section 1 .
sP posit I section 2 to 175)
Set to 3 (select position section
d3.40 Set the position section number to 3 3 P
Set the high bit of position section
d3.41 Setto 3
(N*10000) eto
: . . Set to 10500 (set the position of
d3.42 Set the | bit of t t
et the low bit of position section section 3 10 10500)
. . Set to 200 (set the speed of
d3.20 Set th d of t tion 3
et the speed of position section section 3 to 200)
d2.10 Acceleration Default 610 rps/s
d2.11 Deceleration Default 610 rps/s
1 ( storage configuration
d3.00 Storage parameter g g
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,DIN5 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
you choose absolute positioning mode, set it to “F”; if the instructions require immediate updating, set it
to “2F”; if you choose relative positioning method, set it to “4F”.To change these parameters successfully,
you have to save the value of d3.00,and then restart.

7.5 Internal Multi-speed Control Modes (“-3” or “3” Mode)

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. Multi-speed control is available in the “-3” or “3” mode, and is unavailable in other modes.

2. Set d3.28 to 0. In this case, the analog — 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 7-24 Parameters for internal multi-speed control modes

Internal Speed | Internal Speed | Meaning Numeric Valid Object
Control 0 Control 1 Display (numeric display
(Din_Sys.Bit8) (Din_Sys.Bit9) operation)
0 0 Multi-speed d3.18
control: O [rpm] Din_Speed0_RPM
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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_Speedl, 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 7-10: 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 DIN2 as operation mode control of the driver (the mode is “3” when the driver is valid, and
is “-3” when the driver is invalid). For detailed requirements, see Table 7-25. For the setting method, see
Table 7-26.

Table 7-25 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 of the driver (the mode is “3”
when the driver is valid, and is “-3” when the driver is
invalid)
Table 7-26 Setting methods for internal multi-speed control

Numeric Display Variable Name Setting Method
d3.01 Set to 000.1

Dinl_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]
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| d3.00 ‘ Store_Loop_Data ‘ Setto 1

7.6 Internal Torque Control Mode (“4” Mode)

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 analog—torque channel is invalid.

7.7 Homing Mode (“6” 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) = (100mm, 200mm), you
must define the origin of the machine firstly. It's necessary to define the origin.

¥ -aves
ik

=(100, 200)

o -anes
(0, O)

- -

2, Procedure of homing

Use the following steps to homing:

1. Set the external | / 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
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on homing once.

0x609A0020 | Homing_Accelaration Homing acceleration Control the acceleration of homing

CD has 27 methods for homing, referring the CANopen’s definition of DSP402.
1st-14th methods use Z signal as homing signal.
17th-30th methods use external signal as homing signal.

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.

[ | 5 (]
—e— O

mndex signal | 1

negative Lt — ]

Method 2: Homing on the positive limit switch and index pulse

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.

j 5 i

| |

positive limit —J

index 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.
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index signal |

home switch signal

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.

e ]
[

mdex signal | I

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 “momentary” action as the axle position sweeps past the switch.

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
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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 ! ]

index sighal | |
- . v .
home switch sighal | 7 |
positve lirmt —
;f

!
0
) @
9

index signal | | "y | | |
. . L . B
home switch signal | f’ff |
negtive limit I . .f{.'!

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

[ ; } 1

negative lirmt

I i . {]

positve lirmt |

- —

—® .

g=]

o= []

home switch signal

=

harme switch signal
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Methods 31 and 32: Reserved
These methods are reserved for future expansion of the homing mode.

Methods 33 and 34: Homing on the index



indes signal

|
S

16~

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

o

negative limt

:

posthive lirmt

Example 7-11: Using method 7 for homing.

1. Set parameters.

meaning

Setting Value

000.1: Driver enabled
000.2: Driver error reset

000.4: operation mode
001.0:Positive limit

Numberic display Parameter Name
d3.01 Dinl1_Function
d3.02 Din2_Function
d3.03 Din3_Function

002.0:Negative limit
004.0:0rigin signal

000.1
(Driver enabled)

000.2

(Driver error reset)

000.4
(Driver model control)
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) ) 200.0:start homin 200.0
d3.04 Din4_Function 9 ,
(Start homing)
. : 001.0
d3.05 Din5 Function o
- (Positive limit)
. . 002.0
d3.06 Din6_Function o
(Negative limit)
. . 004.0
d3.07 Din7_Function _
(Home signabh
. 004.0
d3.14 Dout4_Function 004.0:Index signal appears .
(Index signal appears)
. 040.4
d3.15 Dout4_Function 040.0:0rigin found o
(origin found)
. Select this mode when the
d3.16 Din_ModeO _ _ L 0.004 (-4)
input signal is invalid
. Select this mode when the
d3.17 Din_Model _ o 0.003 (-3)
input signal is valid
1: Storage all the setting
parameters except those of
motor
d3.00 Store_Loop_Data o _ 0001 (1)
10: Initialize all the setting
parameters except those of
motor
At this time, computer software shows:
—i5
Function SimulatePolarity Real Uirtual
DIN1|driuer enable D 1 Cl
DINglFault reset E i
DIHquperatinn mode ... E' 1 i
DINuIStaFt homing D 1 il
DIH5|pusitiue limit E' o ]
nmﬁlnegetiue limit El ] ]
nIH?Ihuming signal oo E' 1 i

Notice: The positive and negative limits are default to normally closed point. Otherwise, the Panel will alarm

Function

DOUTA Iready

DUUT2|errur

Simulate Polarity Real

DouTa3 |pusitiun reached+uel ...

DUUTHIindex

DDUTSIHeFerencE found

: B @
O =

O
E e
0 e
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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:

_icix
S

| name data | unit |

1= Operation_Hode Buff -4 DEC
2= Status_Yord Lu37 HEX
= Pos_Actual ] inc
L= Real Speed_RPH a Fpm
G Iq 0.080 Ap

6 Operation_Hode -4 DEC
7 CHD q 0.000 Ap

8 Pos_Target a inc
o SpeedDemand_RPH a Fpm
18 Control_Word 2f HEX
11 Switch_On_Auto g DEC
12 CHD_q_Hax 6.797 Ap

2. Set parameters for homing.

JRIeTEY
| name |data |unit |
Home_Offset

Mww

3 Homing_Speed Switch 158.8688 Fpm

4 Homing_Speed_Zero 100. 088 rpm

5 Homing_Power_0On ] DEC

6 Homing_Accelaration ca.o000 Fps/s

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.
In some case, “Electrify and then find the origin” is set to 1, at the same time the definition-- “Start finding the
origin” is eliminated.

3. 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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RE

Function SimulatePolarity Real Virtual
DIN1 Idriuer enable .- IEI i ()
DIHgIFault reset IE' 1
DIH3|D|JEI‘3tiDI'I mode ... IE' 1 1
DIHuIStE"‘t homing .- IE' ) )
DIH;Ipusitiue limit --- IE' (] (]
Dmﬁlnegetiue limit  --- D o O
DIH?Ihuming signal --- IEI i i

Function Simulate Polarity Real
DOUTA Iready .- D 0]
DoUTZ |errur e IE' ]
DOUT3 IpDSitiDn reached+uel|. . . IE' il
DOUTA [index B [
pOUTS |p051t10n reached+HEF;| n IE' 8]

(2). Send “Start finding the origin” signal to motor, which means the digital input point 4 is set to high-level.
The computer motoring picture is shown below:

=il
Function fimulatePolarity Real Uirtual
DINA Idriuer enable . IE' (] (]
DIHleault reset IEI (] i)
[)IH:]IDPEI"atiDI'I node ... IE' i i
DIHuIStart homing | o ]
[)IH5||]DSitiUE limit .| IE' ] (]
nIHﬁlnegetiue limit | IE' o i
DIH?Ihuming signal  --- IEI (] i)
Function Simulate Polarity Real
DOUTA Iready e IEI o
DOUT2 [error e D L
DOUT3 Ipusitiun reached+vel ... IEI il
DOUTS [index . [
DOUTS Ipusitiun reached+Ref ... IEI i

Note: “Start finding the origin” signal is a pulse signal, requires only a rise, not need to always be on. If you
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want to start next time, a rise pulse is enough.
(4). After the external find the origin, computer monitoring picture is as follows:

=10/

Function SimulatePolarityReal UVirtual

DIN1|driuer enable

mHzIFault reset

nmgluperatiun mode .

nmulstart homing coo

n[N5|pusitiUE limit .-

nmﬁlnegetiue limit .-

) ([ O [
(e e

nm?lhuming signal o ] i
Function Simulate Polarity Real
DOUTH Iready e D o
DOUT2 [error | D i
DOUT3 Ipusitiun reached+vel ... E' i
DOUT# [index .- D i
DOUTS Ipusitiun reached+Ref . .. E' i

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

JRISTE
Function SimulatePolarity Real Uirtual
DIN1 Il:lriuer enable .- D (1 i
DINleault reset . D & &
Dlﬂgluperatinn mode ... D (1 (1
DIHhISta"t homing --- D (1 (1
DIN5|p05itiue limit --- D i i
Dmﬁlnegetiue limit  --- D [ ]
DIH-,thuming signal .- D i i
Function Simulate Polarity Real
DOUTA [ready 2o D o
DOUT2 [error .- IE‘ )
DOUT3 Ipuﬁitiun reachedwelj IE‘ (1
DOUTY [index J D (]
DOUTS Ipugitiun reachedﬂ%efj IE‘ (1

[y
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In mode 7, it is default to detect z phase signal after searching the origin decline along. Computer monitoring
picture is shown as follows:

P
Function SimulatePolarity Real Virtual
DIN1 Idriuer enable _l IEI i1 i
nINgIFault reset .- IEI 1
DIN:]IDPEI‘atiDI'I node ... IEI b
nmulSta"t homing .- IEI . .
nINngusitiue limit  --- IE' o O
nINﬂlnegetiue limit .- IEI . .
nIN?Ihuming signal s IE' & 9
Function Simulate Polarity Real
DOUT1 [ready noe IE' o
DOUTZ |errur | IE' i
DOUTS Ipusitiun reached+yel ... IE' O
DOUTS [index : O o
DOUTS Ipusitiun reached+ReF;| IEI i

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:

(]
| name | data | unit |
1= Operation_Hode Buff -4 DEC
2% Status_Uord clu37 HEX
9% |Posmctyal /8 linc______
L Real Speed RPH a Fpm
G I q 0.044 Ap
6 Operation_Hode -4 DEC
7 CHD_q 6.088 Ap
8 Pos_Target a inc
9 SpeedDemand_RPH a Fpm
108 Control_Yord 2f HEX
11 Switch_On_Auto a DEC
12 CHD_q_HMax 6.797 Ap
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Chapter 8 Control Performance

8.1 Driver Performance Tuning

Speed Demand

CMD q

Profile Generator

Analogl_out Analogl_out
Analog2_out Analog2_out l
» DCBUS+
: ) ]
5 PWM
IC > . M ] 4| Notch . M . &
'y Filter = ‘ Motor
> ! < Observer :Cun‘»:m / Encoder
- y N N 4 % feedback
DCBUS-
Position
Low Pass feedback
Filter
[
dy | <
dt
Controller Servo driver

Position command

| —
'| Position loop Veloeity loop Current loop | Servo motor
\ ] \:,—‘

Fig. 8-1 Schematic diagram for control loop adjustment

As shown in Fig. 8-1, a typical servo system contains three control loops, namely, a position loop, a
velocity loop, and a current loop.

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.

8.1.1 Manual Adjustment

1. Parameters for velocity loop

Table 8-1 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 | 2 0~16384
minor errors is compensated

102



Speed _Fb_N Reduces the noise during motor operation | 45 0~45

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 HZz”, you need to set the

d2.05

parameter to 20.
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 Kvi: 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:
I, * K, *Encoder _R

To calculate the bandwidth of the velocity loop
J, *204800000* /2 * 2

Vc_Loop BW =Kvp *

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. 8-2.
For the effect of Kvp adjustment, see the first to the fourth from left of Fig. 8-2. 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. 8-2. Kvi gradually increases from

the first to the fourth from right. The value of Kvp remains unchanged.

351 101

51| 101 151 201 251 301 351 401 J

Left1 Right 1
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Left 2 Right 2

Left 3 Right 3

Left 4 Right 4

Fig. 8-2 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
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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 8-2 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 0 N/A
loops in Hz

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
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 _R
250000*2*J, * 7

improve performance. K_Acc_FF = Note: K_Acc_FF is inversely proportional to the
acceleration feedforward.

Adjustment steps:

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 8-3 Parameters for pulse filtering coefficient
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Numeric Variable Meaning Default | Range
Display Name Value

d3.37 PD_Filter Used to smooth the input pulses. 3 1~32767
Filter frequency: f = 1000/(21* 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.

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.

8.1.2 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. 8-3.

Speed curve

VU

Fig. 8-3 Speed curve
K_Load represents the internal data that displays the actual inertia of the system.

I, * K, *Encoder _R*16
62500*\/272* J,

K _Load =

In the above formula:

Ip represents the maximum peak output current in units of “A”;

Kt represents the torque constant of the motor in units of “Nm/Arms”;

Encoder_R represents the resolution of a motor encoder in units of “inc/r”; and

Jt represents the total inertia of the motor and loadings in units of “kg*m”2”.
Table 8-4 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
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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
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:

1. 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.

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

3. 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
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works in the speed mode. If necessary, adjust the data of d2.03 notch filter to inhibit resonance.

4. 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.

5. 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:

1. 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.

2. 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.

3. 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:
1. The load inertia is featured by great fluctuation.

2. Mechanical connection rigidity is low.

3. Clearances exist in the connection between mechanical elements.

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

5. 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.

Operational steps:

1. Step 1: Press MODE to enter Group F002. Select the object addresses “d2.01”, “d2.02” and “d2.05”
respectively for initial settings, so that no obvious oscillation occurs when the system works in the speed
mode.

2. Step 2: Press MODE to enter Group F000. Select the object address “d0.06”, set the address to 11, and
auto tuning starts.

3. Step 3: Press MODE to enter the parameter display status. During auto tuning, the content of numeric
display is K_Load data in real time. Step 4: When K_Load data becomes stable, auto tuning is completed,
and the value of “d0.06” is automatically changed to 0.

4. Step 5: You need to customize the required bandwidth of the velocity loop Vc_Loop_BW. In this case, it is
recommended to increase the bandwidth gradually, until the machine works in the optimum state. Finally,
run the test system in the actual environment and save the parameters.

8.2 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_On to 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 target current with the oscilloscope function of the driver.
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Table 8-5 Parameters for oscillation inhibition

Numeric
Display

Variable Name

Meaning

Default
Value

Ran

d2.03

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
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.

45

d2.04

Notch_On

Enable or disable the notch filter
0: Disable the notch filter
1: Enable the notch filter
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Chapter 9 Communication

A CD servo driver has the RS232 communication interface, which directly controls the working of the
servo driver with the operation software of a host computer. If the servo driver needs to communicate with a
Programmable Logic Controller (PLC) or other controllers via the free RS485 communication interface, an
RS232 to RS485 converter should be added on the driver side.

PC-COM CD Driver-X3

RXD | 2 5| TXD
TXD | 3 1 | RXD
GND | 5 6 | GND
9 pin female 9 pin male

PC-COM CD2 Driver-X5

RXD | 2 2 | TXD
TXD | 3 3 | RXD
GND | 5 5 | GND
9 pin female 9 pin male

Fig. 9-1 Communication cables between a PC and a servo driver

9.1 Transport Protocol

The RS-232C communication of the CD servo driver strictly follows a master/slave protocol. The host
computer can send any data to CD driver. The driver configured with ID No. will calculate such data and
return a reply. Default communication settings for the CD servo driver are as follows:

Baud rate = 38400 bps

Data bits = 8

Stop bits=1

No parity check

The baud rate can be changed by setting d5.02, after changing the value, it is necessary to set d2.00 or d3.00
to save it and reboot the system so that it will take effect.

The transport protocol used by the RS-232 uses a data packet with fixed length of 10 bytes.

byte 0 byte 9

ID 8 byte data CHKS

ID is the ID No. of the slave
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CHKS =-SUM(byte0,...,byte8), CHKS is the last two digits of the calculation result.
The host sends:
byte 0 byte 9

ID 8 byte host data CHKS

The slave sends/The host receives:
byte 0 byte 9

ID 8 byte dave data | CHKS

Note: Each 10-byte packet has its own CHKS.

If the host sends an ID not existed in the network to the CD servo driver, no CD servo driver will make a reply.
After the host sends the data correctly, the slave will find the data packets in compliance with its own ID and
check the CHKS value. If the checksum does not match, the slave will not make a response.

9.2 Data Protocol

A data protocol is different from a transport protocol. It contains 8 bytes of all 10 bytes of the above RS-232.
Definition of CD servo driver internal data complies with the CANopen international standard. All parameters,
values and functions are expressed by index and subindex.

9.2.1 Download(from Host to Slave)

Download refers to that the host sends a command to write values into the objects in the slave, and the host
generates an error message when the value is downloaded to a non-existent object.
The host sends:

byte 0 byte 1 byte 2 byte 3 byte 4 byte 5 byte 6 byte 7

SuUB
CMD INDEX INDE DATA
CMD Specifies the direction of data transfer and the volume of data.

23(0x16) Sends 4-byte data (bytes 4...7 contain 32 bits)

2b(0x16) Sends 2-byte data (bytes 4, 5 contain 16 bits)

2f(0x16) Sends 1-byte data (bytes 4 contains 8 bits)

INDEX Index in the object dictionary where data should be sent

SUB INDEX Subindex in object dictionary where data should be sent

In all four bytes in data, the lower-order bits are arranged before the higher-order bits. To write 600 RPM into
“Target Velocity” in the slave, the unit of 2FF00910 is rpm, 600 is in decimal system, and 258 is in
hexadecimal system.Since the length of the object to be written is 4 bytes and the calculation result 02 58 has
only 2 bytes,zero shall be filled to the higher-order bits. Therefore, the final result = 00 00 02 58.

DATA: byte4=58,byte5=02,byte6=00,byte7=00

The slave answers:

byte 0 byte 1 byte 2 byte 3 byte 4 byte 5 byte 6 byte 7

SuB
RES INDEX INDE RESERVED
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RES: Displays slave response:
60(0x16) Data successfully sent
80(0x16) Error, bytes 4...7 contain error cause

INDEX 16-bit value, same as that sent by the master
SUBINDEX 8-bit value, same as that sent by the master
RES Reserved for future use

9.2.2 Upload(From Slave to Host)

Upload refers to that the master sends a command to read object address in the slave and the master will
generate an error if a non-existent target address is uploaded.
The master sends:

byte 0 byte 1 byte 2 byte 3 byte 4 byte 5 byte 6 byte 7

SUB
CMD INDEX INDE RESERVED
CMD Specifies the direction of data transfer
40(0x16)
INDEX 16-bit value

SUBINDEX 8-bit subindex
RESERVED Bytes 4...7 not used

The slave receives:
byte 0 byte 1 byte 2 byte 3 byte 4 byte 5 byte 6 byte 7

SUB
RES INDEX INDE DATA
RES Displays slave response:

43(0x16) bytes 4...7 contain 32-bit data
4B(0x16) bytes 4, 5 contain 16-bit data
4F(0x16) byte 4 contains 8-bit data
80(0x16) error, bytes 4...7 contain error cause
INDEX 16-bit value, same as that sent by the master
SUBINDEX 8-bit value, same as that sent by the master
If the data contains no error, byte 4...byte 7 save the object value read from the slave, with the lower-order
bits arranged before the higher-order bits. Correct value = byte7, byte6, byte5, byte4. If there is an error, data
contained in these four types is no longer object values read from the slave.
For example:
The master sends a “upload” command to the slave:
01 40 FO 2F 09 58 02 00 00 3D (This command reads target velocity 2FF00910 from the slave)
The slave answers:
01 4B FO 2F 09 58 02 00 00 32
Indicates: 01—Slave index is 1. 4B — Received data contains 2 bytes, saved to byte 4...byte 5 in the 10
bytes of the response.  byte4=58, byte5=02, byte6=00, byte7=00. Then, DATA= byte7 byte6 byte5 byte4 =
0258(hex)= 600 rpm
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Chapter 10 Troubleshooting

10.1 Alarm Messages

Digital flickering on the display indicates that an alarm occurs indicating that the driver is faulty. For
details about faults, see Table 10-1 “Fault codes”. A code of the alarm message is represented by a
hexadecimal data, and four numeric displays appear. If the driver is faulty, the corresponding bits in the alarm
codes are set to “1”. For example, if an encoder is not connected, the 1% and 2™ bits of the faulty code are set
to “1”. As a result, “0006” is displayed.

Table 10-1 Fault codes

1% bit in numeric display 4™ it in numeric display

2" bit in numeric display | 3" bit in numeric display

(left) (right)
15 |14 |13 |12 |12 |10 |9 8 7 6 5 4 3 2 1 0
= g T Iy 5
mlela|2]|=z|lg|d |22 |2 2|83 |2
I | 3 3 g Tl |2 |S < = g < 8 38 8 2
by @ = 3 = = = S
o |2 s |r|8|s|E|alol8|s|a|& |8 |8 |2
< | B | = |8 s |22 |3 |& |8 |2 |o]lc|z
=, Q —_ 0] « ho}
m | 9 & Q@ m | @ 3 o | € ® S < | @
o = g ® § —Os . Q =] E
-~ < S 5_
() «Q

A maximum of 7 generated alarms can be stored in the driver. For details, enter the menu of Group F007.
Press Enter. The interface of faulty codes is displayed. The errors that you first discovered are those that
have occurred most recently. Press A or ¥ to browse the messages of historical alarms. If the decimal point
at the lower right corner in the second bit of the numeric display is on, it indicates that the earliest alarm
message is just browsed; if the decimal point at the lower right corner in the third bit of the numeric display is
on, it indicates that the latest alarm message is just browsed.

For details on error messages, you need to access PC software via a communication port to check the
working status of the driver when an error occurs. Here are some messages of the driver for your reference:

1. Error codes;

Bus voltage when an error occurs;

Motor speed when an error occurs;

Motor current when an error occurs;

Driver temperature when an error occurs;

Working mode of the driver when an error occurs;

Accumulated working time of the driver when an error occurs;

Whether the current loop works when an error occurs; [0x0000 indicates that the power tube does
not work, and 0x0077 indicates that the power tube is working]

© N kMWD
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10.2 Alarm Causes & Troubleshooting

Alarm | Alarm Information Alarm Cause Troubleshooting
code
FFF.F . There is no motor type set in servo .
No motor configured . Set the motor type in d4.01.
/800.0 driver
000.1 Internal Internal problem Please contact manufacturer
Encoder ABZ The ABZ signal cable s
000.2 ) Check the cable.
disconnected.
Encoder UVW The UVW signal cable is
000.4 ) Check the cable.
disconnected.
Encoder Counting Interferences are suppressed. Check encoder cable.
000.8 Encoder cable problem Remove interference(Such as
' connect the motor cable to SHIELD
terminal etc.)
Encoder Error ABZ and UVW signals of the
000.6 encoders incur error | Check the cable.
simultaneously.
0010 Over Temperature The driver temperature exceeds | Check whether the selected driver
' 83<C. has enough power.
Over Voltage Check the input voltage,or determine
g The bus voltage of the driver P . g . .
002.0 whether a braking resistor is
exceeds the allowable range.
connected.
Low \Voltage The voltage of the driver bus is | Check the input power.
004.0 below the allowable range. Power on AC first,then power DC.
Reduce deceleration.
Over Current The power tube in the driver is | Check motor wires. If the motor
008.0 faulty, or short circuit occurs on the | works properly, it can be judged that
' phase line of the motor. faults occur on the power tube in the
driver.
Chop Resistor The actual power of brake resistor .
010.0 i Change brake resistor.
is larger than rated power
Following Error Control loop parameters setting | Set VFF (d2.08) as 100%,increase
problem. kpp(d2.07) and kvp(d2.01).
020.0 Overload or block. Choose bigger power motor or check
Encoder signal problem. whether the load is blocked.
Check the encoder cable.
Logic Voltage The logic voltage is lower than .
040.0 18V Check the logic power supply 24V.
It Error Control loop parameters setting | Increase kvp(d2.01).
080.0 problem. Choose bigger power motor or check
Overload or block. whether the load is blocked.
Over Frequenc Check the input pulse frequency and
k y The input pulse frequency exceeds . putp . q Y
100.0 . the maximum permissible value of
the allowable maximum value.
the frequency. (d3.38).
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STO Error

Check the wiring according to

200.0 STO Error
Chapter 3.4.
Commutation UVW signal of encoder cable
400.0 Check encoder cable.
problem
EEPROM Error Because of updating firmware. Initialize all control parameters and
800.0 Driver internal problem. save,then restart driver.
Contact manufacturer.
888.8 Driver abnormal working | Logic power supply problem. Check 24VDC power supply.

states

Driver internal problem.

Contact manufacturer.
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Chapter 11 Specification

11.1 Servo Drivers and Motors Selection Table

Rated Speed/
. o Rated Torgue/
Catagory| Servo Driver Servo Motor Description Power/brake Cable Encoder Cable |Rated Current

SMHB0S-0020-30AAK-3LKH Cable connector MOT-005-LL-KL

ENCCA-LL-KH
SMHB0S-0020-30ABK-3LKH Cable connector and brake MOT-005-LL-KL/BRA-LL-KL 3000rpm/
SMHB0S-0020-30AAK-3LKN HFO standard connector MOT-005-LL-KCO ENGCA-LL-KCO 0.64Nm/
SMHBE0S-0020-30AAK-3LKM Intercontec connector MOT-005-LL-KM1 e W 16A
SMHB0S-0020-30ABK—-3LKM Intercontec connector with brake MOT-005-LL-KM1-8 il
SMH60S-0040-30AAK-3LKH  Cable connector MOT-005—-LL-KL - _
SMHB0S—-0040-30ABK-3LKH  Cable connector and brake MOT-005-LL-KL/BRA-LL-KL (ORI 3000pm/
SMHB0S-0040-30AAK-3LKN HFO standard connsctor MOT-005-LL-KCO ENCCA-LL-KCO 1.27Nm/
SMHB0S-0040-30AAK—-3LKM  Intercontac connector MOT-005-LL-KM1 , . 31A
- e SMHB0S-0040-30ABK-3LKM  Intercontec connector with brake MOT-005-LL-KM1-B "
g D420 SMHB0S-0075-30AAK-3LKH  Cable connector MOT-005-LL-KL
o CD422-AA-000 ENCCA-LL-KH
= SMHB0S-0075-30ABK-3LKH Cable connestor and brake MOT-005-LL-KL/BRA-LL-KL 3000rpm/
=
2 SMHB0S-0075-30AAK—-3LKN  HFO standard cannector MOT-005-LL-KCO ENCCA-LL-KCO 2.39Nm/
.E'l. SMHB0S-0075-30AAK-3LKM  Intercontec connector MOT—-005-LL—KM1 NOCALL K1 39A
N SMHB0S-0075-30ABK-3LKM Intercontec connector with brake MOT-005-LL—KM1-8 __
2 SMEB0S-0020-30AAK-3LKH Cable connector MOT-005-LL-KL 3000rpm/
ENCCF-LL-FH 0.64Nm/
SMEG0S-0020-30ABK-3LKH  Cable connector and brake MOT-005-LLKL/BRA-LL KL 1.6A
SMEB0S-0040-30AAK-3LKH Cable connector MOT-005-LL-KL 3000rpm/
ENCCF-LL-FH 1.27Nm/
SMEB0S-0040-30ABK-3LKH Cable connector and brake MOT-005-LL-KLBRA-LL-KL 3.1A
SMEB0S-0075-30AAK-3LKH Cable connector MOT-005-LL-KL 3000rpm/
ENCCF-LL-FH 2.39Nm/
SME80S-0075-30ABK-3LKH  Cable connector and brake MOT-005-LL-KL/BRA-LL-KL 3.9A
SMHB0S-0100-30AAK-3LKH  Cable connector MOT-008-LL-KL ENCOALLKH
SMHB0S-0100-30ABK-3LKH  Cable connector and brake MOT-008-LL-KL/BRA-LL—KL " 3000rpm/
SMHB805-0100-30AAK-3LKN HFO standard connector MOT-008-LL-KCO ENCCA-LL-KCD 3.18Nm/
SMHE0S-0100-30AAK-3LKM Intercontec connector MOT-008-LL—KM1 ENCOALLK 6.3A
SMHB80S-0100-30ABK-3LKM Intercontee connector with brake MOT-008-LL-KM1-8 e
SMH110D-0105-20AAK-4LKC  YL22 standard connector MOT-008-LL-KG1 . e
SMH110D-0105-20ABK—4LKC  YL24 standard connector and brake ~ MOT-008-LL-KC2-B COA-LL SLLL
SNm/
SMH110D-0105-20AAK-4LKD  Intercontec connector MOT-008-LL—KM2
-3 CD430-AA-000 ENCCA-LL-KM1 5.94
g e SMH110D-0105-20ABK-4LKD  Intercontee connector with brake MOT-008-LL-KM2-8
§ SMH110D-0126-20AAK-4LKC Y122 standard connector MOT-008-LL-KC1 - e
g SMH110D-0126-20ABK-4LKC  ¥L24 standard connector and brake  MOT-008~LL-KC2-B COALL e
2 SMH110D-0126-20AAK—4LKD  Intercontec connector MOT-008-LL-KM2 oA s
- SMH110D-0126-20ABK—4LKD Intercontec connector with brake ~ MOT—008-LLKM2-8 NCOA-LL e
5 SMH110D-0125-30AAK-4LKC  YL22 standard connector MOT-008-LL-KC1 ENCOALLKGS
SMH110D-0125-30ABK—4LKC  YL24 standard connector and brake  MOT-008-LL-KC2-B __ B
SMH110D-0125-30AAK—4LKD Intercontec connector MOT—008-LL-KM2 _—_
ENCCA-LL-KM1 6.54
SMH110D-0125-30ABK—-4LKD Intercontec connector with brake MOT-008-LL-KM2-B
SMH110D-0126-30AAK—4HKC  YL22 standard connector MOT-008-LL-KC1 NCOALLKC!
SMH110D-0126-30ABK—4HKG  YL24 standard connector and brake  MOT-008-LL-KC2-B il 4N3°°w°'p' v
- SMH110D-0126-30AAK—4HKD  Intercontec connector MOT-008-LL—KM2 NCCALL 1 .
5_ SMH110D-0126-30ABK—4HKD  Intercontec connector with brake MOT-008-LL-KM2-B - £
g SMH110D-0157-30AAK—4HKC  YL22 standard connector MOT-008-LL-KC1
ENCCA-LL-KC1 3000rpm/
bt CD620-AA-000 SMH110D-0157-30ABK-4HKC  ¥L24 standard connector and brake  MOT-008-LL-KC2-B .
5_ CD622-AA-000 SMH110D-0157-30AAK—4HKD  Intercontec connector MOT-008-LL—KM2 NGOALL KM
] SMH110D-0157-30ABK-4HKD  Intercontec connector with braks MOT-008-LL-KM2-5 <Xl
§ SMH110D-0188-30AAK—4HKC  YL22 standard connector MOT-008-LL-KC1 ENGOALLKG
=< SMH110D-0188-30ABK-4HKC  YL24 standard connector and brake  MOT-008-LL-KC2-B - SLiLgad
SMH110D-0188-30AAK_4HKD  Intercontec connector MOT-008-LL-KM2 S
. ENCCA-LL-KM1 624
SMH110D-0188-30ABK-4HKD  Intercontec connector with brake MOT-008-LL-KM2-8
SMH130D-0105-20AAK—4HKG  YL24 standard connector MOT-008-LL-KC2 2000rmp/
1| CD430-AA-000 N
B E a CD432-AA-000 SMH130D-0105-20ABK-4HKC  ¥L24 standard connector and brake ~ MOT-008-LL-KC2-B 4.3A
—1205 CD620-AA-000 SMH130D-0157-20AAK—4HKC Y124 standard connector MOT—-008-LL-KC2 2000rmp/
-8 cD622-AA-000 7.5Nm!
SMH130D-0157-20ABK—-4HKC ¥L24 standard connector and brake MOT-008-LL-KC2-B = W r7E B.3A
= SMH130D-0210-20AAK-4HKC Y124 standard connector MOT—-008-LL-KC2 SCALL %lJUOrmpF
-l
Y] CD620-AA-000  SMH130D-0210-20ABK-4HKG  YL24 standard comociorand bk MOT-00B-LL-KC-8 7on"
< E‘. E CD622-AA-000 SMH150D-0230-20AAK—-4HKC  YL24 standard connector MOT-008-LL-KC2 2000rmp/
SMH150D-0230-20ABK—4HKC  YL24 standard connector and brake ~ MOT-008-LL-KC2-B }.11',&"'"’
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11.2 Servo Driver

11.2.1.1 Technical Specification Table for CD422/CD432/CD622 Servo Driver

Model parameter CD422-AA-000 CD432-AA-000 CD622-AA-000
Main supply voltage Single-phase AC220V Single-phase or 3-phase AC220V 3-phase AC380V
-20/+15% 47~63Hz -20/+15% 47~63Hz -20/+15% 47~63Hz
Power | Control circuit voltage 18VDC~30VDC 1A
Max. continuous current 44 10A TA
Current
Peak current(PEAK) 15A 27.5A 25/
Feedback signal 2500PPR (incremental encoder with 5V
Brake chopper Use an external braking resistor according to application, mainly in occasion of guick stop.
Brake chopper threshold DC380V 5V DCB8E0V + 5V
Over-voltage alarming threshold DC400V £5V DC700V+5V
Under-voltage alarming threshold | DC200V +5V DC400V =5V
Cooling method Matural air cooling Fan
Weight 1.2kg 2.4kg
. Max. frequency of input pulse Differential signal: S00KPPS, Open-collector signal: 200KPPS
Pulse command mode Pulse+direction, CCW+CW, A+B phase(5V-24V)
Position Command smoothing Low-pass filtering(Adjustable by internal parameter setting)
Mode Feedforward gain Adjustable by internal parameter setting
Electronic gear ratio Selling range, Gear factor: -32768~32767, Gear divider: 1~32767, 1/50=|Gear factor/Gear divider|=50
Position loop sampling frequency 1KHz
. Analog input voltage range -10V~+10V(Resolution 12bit)
Input impedance 200K
Analog input sampling frequency 4KHz
Speed Command source External analog command / Adjustable by internal parameter setting
Mode Command smoothing Low-pass filtering(Adjustable by internal parameter setting)
Input voltage: dead-zone setting Adjustable by internal parameter setting
Input voltage offset settiong Adjustable by internal parameter setting
Speed limit Adjustable by internal parameter setting
Torque limit Adjustable by internal parameter setting / External analog command control
Speed loop sampling frequency 4KHz
Analog voltage input range -10V~+10V(Resolution 12bit)
Input impedance 200K
Input sampling frequency 4KHz
Torque Command source External analog command / internal command
Mode Command smoothing Low-pass filtering(Adjustable by internal parameter setting)
Speed limit Adjustable by internal parameter setting / External analog command control
Input voltage dead-zone setting Adjustable by internal parameter setting
Input voltage offset setting Adjustable by internal parameter setting
Current sampling frequency 16KHz
Digital Input specification 7 digital inputs, with COMI terminal for PNP (high level valid 12.5-30V) or NPN (low level valid} connection.
Input function Define freely according to requirement, supporting following functions: Driver enable, driver fault reset,driver mode control,
Input proportional control, positive limit, negetive limit, heming signal,reverse command, internal speed section contrel, internal
positive section control, quick stop, start homing, active command, switch electronic gear ratio, switch gain
o Output specification 5 digital outputs,OUT1~0UT4 current is 100mA,OUTS cumrent is 800mA, can drive brake device directly
Digital Output function Define freely according to requirement, supporting following functions: Driver ready, driver fault, position reached,
OUIDUI mator at zero speed, motor brake, motor speed reached, £ signal, maximum speed obtained in torgue mode, motor brake,
position limiting, reference found, multi-position reached
Protection functions Over—voltags protection, under-veliage protection,motor over—heat protection(l* T),shari-cireuit protection,drive over-heat protection,ste
Communication interface RS232 (Connections with PC: 2-2, 3-3, 5-5)
Operating temperature 0~40C
Storage temperature -10°C~70°C
m 8 Humidity(non-condensing) Below 90%RH
§‘ g Protection class IP20
3 g' Installation environment Installed in a dust-free dry and lockable environment(such as in a electrical cabinet)
3 Installation mode Vertical installation
Altitude No power limitation below 1000m
Atmospheric pressure 86kpa~106kpa
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11.2.1.2 Technical Specification Table for CD420/CD430/CD620 Servo Driver

200W | 400W

750W  1KW  1.05KW 1.25KW 1.26KW 1.26kW 1.57KW 1.8BKW

Power

Current

Pasition
Mode

Speed
Mode

Torgue
Mode

Digital
Input

Digital
Output

JUSLULONALS
uonesadg

Main supply voltage

Control circuit voltage

Rated current(RMS)

Peak current{PEAK)
Feedback signal

Brake chopper

Brake chopper threshold
Over-voltage alarming threshold
Under-voltsge alarming threshold
Cooling method

Weight

Mazx. frequency of input pulse
Pulse command mode
Command smoaothing
Feedforward gain

Electronic gear ratio

Position loop sampling frequency
Analog input voltage range
Input impedance

Analoginput sampling frequency
Command source

Command smoaothing

Input voltage dead-zone setling
Input voltage offset settiong
Speed limit

Torgue limit

Speed loop sampling frequency
Analog voltage input range
Input impedance

Input sampling frequency
Command source

Command smoaothing

Speed limit

Input volta ge dead-zone setling
Input voltage offset setting
Cument sampling frequency
Input specdification

Input function

Output specification
Output function

Pratection functions
Communication interface
Operating temperature
Storage temperature
Humidity(non-condensing}
Protection class
Installation environment
Installation mode

Height

Atmospheric pressure

Single-phase ACZIOV420% 476z | Singlephase or Iphase ACTIOV-+I0% 4T-E3Hz 3phase ACIBOV+20% 47-63H3
DC24V 1A
1.6 314 3.98 6.3 548 6.54 6.28 4,38 548 628
6.84 13.2A 154 28.TA 22.9A 2TA 26.3A 18.24 22,94 258
2500PPR (incremental encoder with 5V supply and RS5422 signals)
Use an external braking resistor if necessary
DC3B0VE SV DCEBOV £5V
DC400V+ 5V DCTOOV £5V
DC200V4+ 5V DC400V £5V
Matural air cooling Fan
1.2kg 2.4kg

Differential signal: S00KPPS, Open-collectar signal: 200KPPS

Pulse+direction, CCW+CW, (higher woltages than 5V need external current limiting resistars)

Low-pass filtering| Internal parameters)

Internal parameters

Setting range, Gear factor: -32788~32767, Gear divider: 1~32787, 1/50=|Gear factor/Gear divider|=50

THHz

0 ~+10V (Resolution 12bit)

200K

4KHz

Extemal analog command/internal command

Low-pass filtering| Internal parameters)

Internal parameters

Internal parameters

Internal parameters

Internal parameters /| External analog command control

4KHz

0~+10V (Resolution 12bit)

200K

4KHz

Extemal analog command/internal command

Low-pass filtering| Internal parameters)

Internal parameters /External analog command control

Internal parameters

Internal parameters

16KHz

7 digital inputs, with COM| terminal for PNP or NP connection.

Dafina frealy according lo requirement, supporting following funcltions: Driver anable,driver faull resael driver mode contral,
Proparional cantral, forward inhibit limit, reversa inhibit limil, negative limil posiion homs signal, spaad command revarsa,
inlarnal speed or pasilian salkecl

5 digital outputs, OQUT1 ~ OUT4 current is 100mA,QUTS current is 800mA

Define freely according to requirement, supporting following functions: Driver ready, driver fault, position
reached, motor at zer speed, motor brake, motor speed reached, M signal

Oner—voltage profection, inder—voltags profection, motor over—heat protection(l*T)short—girult profection drive over—heat profeclion, efc.

RS232

0~40°C

-10C~70°C

5~85%

IF20

Installed in a dust-free,dry and lockable environment(such as in a electrical cabinet)

Vertical installation

Below 1000m

BBkpa~108kpa
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11.2.2 Mechanical Dimension Diagram for Servo Driver

Mechanical Dimension Diagram for CD422
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Mechanical dimension diagram for CD420 (.cmm)
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11.3 Dimensions/Torque Curve/Technical Specifications of Servo

Motors

11.3.1 SME/SMH60 SME/SMH80 Servo Motor

1.Technical Speifications.

SMH Series Motor SME Series Motor
Motor series ?I:':;It; :iszrglgnmm ﬁ:':g";:i.::?l)mm ?I:‘:;In; :i‘:r:?ﬂmm aam:;?;pa B0mm
Model smusas—uzo_- SMH&05-0040- | SMHB05-0075- SMH@S—01 IJIJ— SMEEOS—OD?— SMEB{IS—{IND_— SMEB0S-0075-
30A[ K-3LK[ | | 30A[ IK-3LK[ | | 30A[ |K-3LK[ | | 30A] IK-3LK[ ] | 30A[ K-3LK ' | 30A[ [K-3LK[ @ | 30A[ |K-3LK[]
Compatible driver CD420-AA-000, CD422-AA—-000 gggg:ﬁ:gg CD420-AA-000, CD422-AA-000
DC link voltage UDC 300 300 300 300 300 300 300
Rated power Pu (W) 200 400 750 1000 200 400 750
Continuous Rated torque  Tu (Nm) | 0.64 1.27 2.29 318 0.64 1.27 2.39
perormance Rated speed nw (rpm) | 3000 32000 3000 3000 3000 2000 2000
Rated current |« (A) 1.6 3.1 3.9 6.3 1.6 3.1 39
Maximum torgue T (Nm) 1.92 .82 77 9.48 1.92 3.81 7AT7
Maximum surrent I (A) 4.8 9.3 117 18.9 4.8 9.3 1.7
Standstill torgue Te (M) 0.7 1.38 283 a3 0.7 1.4 2.63
Standstill eurrent I (A) 1.78 3.38 4.4 6.893 1.78 .41 4.29
Resistance line—line R (Q) 8.02 3.52 1.4 0.86 10.4 5.8 3
Induetance line-line L. (mH) 16.3 78 75 45 25.4 15 16.2
Elecirical time constant v (ms) 2.03 222 5.35 5.23 2.44 2.59 54
Mechanical time constant m (ms) 2.28 1.35 0.75 0.89 293 1.93 1.49
Reverse voltage constant Ke (V/krpm) 29 29 40 34 29 29 40
Torgue constant K (Nmi/A) 0.48 0.48 0.662 0.562 0.48 0.48 0.662
o 0.375 0.51 1.36 1.8 0.375 0.443 1.265
Rotor moment of inertia J= (Kg - em?)
0.379 {with brake) 0.514 jwitn brake) 1.385 (with brake) 1.925 {with brake) 0.379 (with brake) 0.447 pwith brake) 1.28 {with brake)
Fole pair number a 3 3 3 a a 3
Maximum voltage rising du/dt (KW us) | 8 B B 8 8 B B
Insulation class F F F F F F F
tMaximum radial force F (N} 180 180 335 335 180 180 335
Maximum axial force F (N} a0 a0 167.5 167.5 90 a0 167.5
Weight GKe) 1.3 1.8 3.2 39 13 1.6 29
1.8 {with brake) 2.3 {wimn orase) 4 {with brake) 4.6 (with brake) 1.8 (with brake) 2.1 (with brase) 3.6 (with brase)
120 150 147 167 12041.5 13541.5 13241.5
Length of motor L{mm)
159 + 1 5(with brake) 188 + 1.5(with brake) 197 + 1. 5wish orake) 217 + 1.5¢with brake} 159 £ 1.5¢with brake) 174 £ 1.5(with brake] 182 1 1 .5with braxe)

Faosition feedback device

Incremental encoder 2600ppr

Coaling method

Totally enclosed,

non-ventilated

Protection level

IP&5 for body, shaft sealing IP54

) Temperature —20C - 40°C (Non-freezing)
Environmental
- ar :
conditions for Humidity Below 80% RH (Non-condensing)
operation Ambient enmviroment Away from active gas, combustible gas, oil drops and dust
Altitude Maximum altitude 4000m, Hated power at 1000m or below, Above 1000m: Decreasing 1.5% per 100m rise

Note: [=A: no brake
[(=B: brake

[=H: Cable connector
[l=N: HFQ series standard connector
C=M: Intsrcontec connecior
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2.Dimensions and Torque Curve

60 flange motor with direct cable
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Housing:HEELE-04P

80 flange motor with direct cable Terminal: T66LE-A
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11.3.2 SMH110 Servo Motor

1.Technical Specification

Motor series Medium inertia.flange size 110mm

Maodel SMH110D-0125 | SMH110D-0126 | SMH110D-0105 SMH‘I1DD—I]1§]'. SMH11I}D—{]'IZI-;| SMHHI}D—{HSBl
-30A |[K-4LK[ | | -30A |K-4HK[ | | -20A[ [K-4LK[ | |-30A[ K-4HK[ | | -20A [K-4LK | | -30A [K-4HK |

Compatible driver CD430-AA-000 CD&20-AA-000 CD430-AA-000 CD&20-AA-000 CD430-AA-000 CD&E20-AA-0DD
CD432-AA-000 | CD&2Z2-AA-000 | CD432-AA-000 | CD&Z2-AA-000 | CD432-AA-000 | CDE22-AA-000

DC link valtage UDC 300 560 300 580 300 580

Rated power P. (W) 1250 1260 1050 1570 1260 1880
Continuous Rated torque  Tw (Nm) | 4.0 4.0 5.0 5.0 8.0 6.0
performance Rated speed nw (rpm) | 3000 3000 2000 3000 2000 3000
Rated current Ix {A) 6.5 4.3 5.9 589 6.2 6.2

Maximum torgque Ta (Nm) 12 12 15.0 15.0 18.0 18.0

Maximum current I (A) 18,5 12.9 17.7 17.7 18,6 188

Standstill torgue Te (Nm) 4.4 4.4 55 5.5 88 6.6

Standstill current ls {A) B.82 473 6.49 6.49 B.765 6,785

Resistance line-line R (Q) 0.8 1.83 1.03 1.03 1.258 1,258

Inductance line-line L. (mH) 6.4 13.5 7.8 7.8 9.62 8,62

Electrical time constant e (ms) 7.0 7.a7 7.57 7.57 7.64 7.64

Mechanical time constant + m (ms) 1.4 1.63 1.55 1.55 1.685 1.65

Reverse voltage constant Ke (\/krpm) 45 fid L1 &5 64 B4

Torque constant K (Nm/A) 0.744 1.058 0.910 0.910 1.058 1.058

Fotor moment of inettia  J- (Kg - cm) 58 58 LE: 72 85 8.5
5.85 with oraie) 5.85 (with brake) 7.25 (with brake) 7.25 |with braka) 8.55 (with brake) B.55 |with braie)

Pole pair number 4 4 4 4 4 4

Maximum voltage rising dufdt (KV/ u s) 8 B 8 B 8 8

Insulation class F F F F F F

Maximum radial force  F (N) 630 630 630 630 B30 630

Maximum axial force F (N} 315 315 318 3158 315 315

Weight GiKg) 6.2 .2 7.2 7.2 82 B2
B.2{wah brake) B.2(with brake) 9.2 {with brake) 9.2 (win braks) 10. 2 with brake) 10.2(with braka)
188 168 185 185 202 202

Length of motor L{rmm) T
228 + 1{wilh brake) 228 + 1pwin braxe) 245 + 1 jwitn srake) 245 + 1 jwith brake) 262 + 1 jwith brake) 262 + 1jwith brake)

Paosition feadback device

Incremental encoder 2500ppr

Cooling method

lotally enclosed, non-ventilated

Protection level

IPB5 for body, shalt sealing IP54

) Temperature 207 ~ 40T (Mon-freezing)
Environmental "
- | % RH (Non— i
conditions for um.' ity - Below 90 (Nen-candensing)
operation Ambient enviramsnt Away from active gas, combustible gas, oil drops and dust
Altitude Maximum altitude 4000m, Rated power at 1000m or below, Above 1000m: Decreasing 1.5% per 100m rise

Mote: | =A: nobrake
_1=B: brake

_|=C: Standard connector
=D+ Intercontes connector
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2.Dimensions and Torque Curve
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11.3.3 SMH130/150 Servo Motor

1.Technical Specifications

Medium inertia,
Motor series Medium inertia, flange size 130mm flange size 150mm
Madal SMH130D-0105- SMH130D-0157- SMH130D-0210- SMH150D-0230-
20A K-4HK[ ] 20A[ K-4HKI | 204 [K-4HK | 20A |K-4HK[

Compatible driver gaﬂ:ﬁ:gﬁ: gg:ﬂ:ﬁ:g% CDB20-AA-000, CD622-AA-000
DG link voltage UDC B0 560 5&0 RBE0

Rated power P. (W) 1050 1670 2100 2300
Continuous Rated torgue  Tw (Nm) | 5 7.5 10 1.1
performance Rated speed n. (rpm) | 2000 2000 2000 2000

Rated current |x (A) 4.3 6.3 7.6 71
Maximum torgue Tr (Nm) 12.5 18.75 25 27.5
Masdimum eurrent I () 10.75 15.75 19 17.75
Standstill torgue Ts (Nm) 55 B.25 11 121
Standstill current ls (A) 4.73 65.83 B8.36 781
Resistance line-line R (Q) 1.B5 147 0.98 22
Inductance line-ling L. (mH) 237 16.2 14.3 14{AVGE)
Electrical ime constant T e (ms) 12.81 13.845 14,502 6.36
Mechanical time constant ©m (ms) 2.868 2.529 2.268 4.68
Reverse vollage constant Ke (V/krpm) 70 72 80 100
Torgue constant Ko (NmiA) 1.1578 1.191 1.3232 1.65

o N RE 17.7 23.4 33.5
Rotar moment ofinertiaJn (K0 * 6M) |45 04 ua sk 17.74 it brake) 23.44 (wih braka) 33.6 twith brake)
FPole pair number 4 4 4 4
Maximum voltage rising dufdt (K\Vius) |8 8 8 8
Insulation class F F F F
Maximum radial foree  F (M) 900 200 900 1200
Maximum axial force F (M) 450 450 450 GO0

. 75 9.1 10.7 12
Weight GiKg) 9.7 (with brake) 11.3 (with beake) 12.9 (with brase) 15.5 {wilh brake)
1589+1.5 17915 199+ 1.5 226+1.5

Length of motor L{men) 220+ 1.5 (wilh beske) 240 £ 1.5 (with brake) 260 + 1.5 (with brake) 292 + 1.5 (wih brake)
Fosition feedback device Incremental encoder ESdepr .
Cooling method Totally enclosed, non—ventilated
Protection level IP&S far body, shaft ssaling IP54
Envirenmental Temperalure -207C - 40T (Non-freezing) .
conditions far Hurmidity Below 0% RH (Non-condensing)
operstion Ambient enviroment Away from active gas, combustible gas, oil drops and dust

Altitude Maximum altitude 4000m, Rated power at 1000m or below, Above 1000m: Decreasing 1.5% per 100m rise

Note: Tl=A: no brake
|=B: braks

Cl=G: Standard conneclor
|=0: Inlerconies conneclor
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2.Dimensions and Torque Curve
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11.4 Wiring Diagram for Servo Motor Cable

11.4.1 Wiring Diagram for the Power Cable

MOT-005-LL-KL
Wire spec. UI20328 45 = 1BAWG(41/0.18T) black
' MOT-005-LL-KL
CES10010
;y Yo L Cable Color Signal PIN #
B \". i Yellow T PINY
] 50 n
LA —_ &
Motor sde | 38 55 ||| & HEBLE- (4P Red ') PIN2
i) Black W PING
" 35 |1s] a8 Yellow-green PE FIN4
MOT-005-LL-KCO | MOT-005-LL-KCOD | BRA-LL-KL | BRA-LL-KL
Wire spec. 40 = 1BAWG(£1/0.18T} | Cabie color Signal Ping Wire spec. 2x20AWG Cabie color Sqgnal Pird
Volloe u PINZ [ Fed | oreake [ PIN1 |
Fad v EE] [ Bue [ break- [ Pz |
Black W PINA
Yellow—green PE PN
Mstal fing Shisld Shield cabia
y Yellow A ——1| i .
— Rl
Vol = Black ﬂ \1\
= Yallow—graen A HEsLE-0zP |50
e LL
HFMBOTKT 2 f !
LL
MOT-005-LL-KM1
Wire spec. UI20328 4C x 1BAWG(41/0.16T) black MOT-005-LL-KM1
010 N Cabls Golor Signal PN &
w [ [=] — E o
= I \ 5 3 ¢} Yellow U FIN1
| 1y -} Red W FIN2
F
Motor skl M17 7 PIN A Black w PING
Yellow=green PE =
LL
MOT-005-LL-KM1-B Plad thin wirs
Wire spec. RVVYP 4x 18AWG+2 « 20AWG ) o thin wire MOT-005-LL-KM1-B
Copper fo .
F A . o - . ~elow g Cable Color Signal M17 7PIN
2 - “l—g P W Fed & Yallow u FINT
B - = 4 — Black w
8 wlow-grean 5 Rad W PIN2
L) W17 connactar Black W PING
Yallow—green FE =+
LL Shield terminal shield metal ring
Rad{thin) brake+ Pl
Blua(thin} brake— PINS
MOT=-008-LL=KL
Wire spec. cable 4C x 1.5mm’ MOT-008-LL-KL
4 A - -
o -.".F\\.l 5008 A 3 5 Cabla Color Signal PIM #
= e
| | o : 2 W PIN2
70 E HBBLE-04P HEBLS-D4P ) W FING
78
n 1d25| &0 Yellow-green FE PIN4
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MOT-008-LL-KC1

Wire spec, cable 4G« 1.5mm’ MOT-008-LL-KC1
CE 8
Iy Imm:: 4 Cable Color  Signal FIN #
# @ 2 v PINZ
Matar slde ) = 3 W FiNg
YL 2207TK-D A
Yellow-green FE FINA
| LL
MOT-008-LL-KC2
Power cable D-23854C = 1,.5mm (30/0,.258)
,  Yallow o MOT-008-LL-KC2
‘j. - r:-l‘:fls E g Cable Calar Signal  YL2ADETK-Y
“yalowgeen £ B Yellow u PIN1
BPIM conhecion 3
YLBOBTH-Y Red W PIN2
105 Black W PINZ
| A n Yellow-graen PE PINa
MOT-00E-LL-KC2-B Fed thin wire
Wire spec, ECHU RVVYP £x 1,542 x0.5 Jai o B i wire MOT-008-LL-KC2-B
= ’ 6.7,8.8
P = _Yelow 5 Cable Color  Signal  YL2408TK-Y
4 | ) — o S = Yellow u PINT
TWoallow green g 5\ Red V PINZ
BPIN connector YL2406TK-Y 5 Black W PN
N HaG [ Yellow-graen FE Flra
n 105 Red(thin) brake+ Pihg
Elue(thin) brake— Flng
Shield tarminal | Shisld rmetal ring
MOT-008-LL-KM1
Wire spec. cable 4G = 1. 65mm* MOT-008-LL-KM1
CEp15008 A Cable Color Signal PIN #
. [{ ; —=
f::, N5 E @} 1 8] PINA
g’ , 85 P 2 v PINZ
7O &
Matar side 75 M7 7 RIM 3 W PINZ
1of28] w0 Yellow-green FE =
LL ’
MOT=-008-LL=-KM2
Wire spec, cable 4C x 1.5mm° MOT-008-LL-KM2
CE015008 ’—lﬂ—l Cable Color Signal PIN #
= A -
g — 1 u PIN1
| p] 2 v PINZ
—— g a w PING
H P
atar side M238 PIN Yellow-green FE PIN2
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11.4.2 Wiring Diagram for the Encoder Cable

ENCCA-LL-KH
\Efvr:‘rics‘:c- Ic_ L1-s:( :| ZAAWG{TI0.20T)+7P x 28AWG(7/0.127T) 'I;I‘gr?;fn— Ejg I;";;E‘; Signal ulfigecn;ﬂr Mﬂnégor
@72 FIN1 PIN1 +aY Red(thick) Red
"\':' FINE PIN2 A Orange Blue-black
PINT PIN3 B Yallow Greean
Theee-raw 15 pin OB famala O-saib 18-pin rale plug PING PIN4 z Green Yellow
PiN4 PINS u Brown Brown-black
PIN1O FING v Purple White—black
FPINS PIN7 W Blue Gray-black
PINZ FING GND Blackithick) Black
PIN13 PIN1O A Orange—white Blug
PIN12 FINT1 B Yellow-white Green-black
PIN11 PIN12 Iz Green-white | Yellow-hlack
FING FIN13 u Brown-white Brown
PIN15 PIN14 N Purple—white White
PIM14 PIN1G W Blue—white Gray
PIN3 empty PINg empty T
Metal shell DB metal shell | Shield Shigld Metal shell
fwl\.lrca(;;;.l:l-?;r: 2AAWG[T/0,20T)+3P x 2BAWG(T/0.127T) ENCCF-LL-FH
1 = el annapie e Three-row Two-row Mator
15 g 5 - ” / 15 pin DB 15 pin DB Signal Wire color wire color
by .
” . fJ } PIN1 PIN1 =BV Redithick) Read
& PINEG PIN2 Brown Blue-black
Three-row 15 pin DB female Two—row 15 pin 0B mals
Mator side Driver side PINT PINZ Yellow Green
PIMG PIN4 Green Yeallow
PIM2 PINS GMND Black(thick) Black
PIN13 FIMN10 A Brown—white Blue
FIN12 FIN11 B Yellow-white Greaen-black
FIN11 FIN12 i Green-white Yellow-hlack
Other pins empty | Other pins empty HHH
Shell Shell Shield Shield Shield
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ENCCA-LL-KCO
Wire spec. 1P x 24AWG(7/0.20T1+7P x 2BAWG(7/0.127T)

ENCCA-LL-KCO/ENCCA-LL-KC1

r Extemal Maotor
272 17PIN 15FIN DB Signal wire colaur wire colour
A8
i PINT PIN1 45V | Red(thick) Red
HFOTB17TE L FINZ PIN2 A Orange Blus
PINS FIN3 B Yellow Green
FIN14 FIN4 Z Green Yellow
FING FINS u Brown Brown
ENCCA-LL-KE1
Wire spec, 1Px24AWG(T/0.20T)+7P = 2BAWG(V/0127T) PIN11 PING W Purple Gray
. PIN16 PINT W Blue White
\ \J' | I]l]] |:| PINZ2 Fing GND Blackithick) Black
PIN4 FIN1D A Orangs-white | Blue-hlack
Motor side Driver side
FING FIMN11 B Yeallow—white | Green-black
Ll PIN1S PiMi2 iz Green-white | Yellow-black
PIN1D PIN13 nu Brown-white | Brown-black
L - PIN12 PIN14 N | Purple—white | Gray—tiack
Moter side FIN1T PIN15 ) Blue-white White—black
Intemal metal ring | DB metal shell| Shield Shield Shield
¥L221TTK
| S—
45V A B Z UV W NG
W |
B lII H E i- : |
|'l | Shield
GND M /B 2 U N W
D=sub 15-pin male plug ENCCA-LL-KM1
17FIN 15PIN DB Signal wire colaur wire colour
ENCCA-LL-KM1 PIM1 PIN1 +5BW Read{thick) Red
Wire spac, 1P x 24AWG(7/0.20T)4 7P = 2BAWG(7/0.127T)
PINZ PIN2 A Orange Bluz
3 FING PIN3 B Yellow Green
(@ | Y | Im]ﬂ PIN14 PING z Green Yellow
i o
FINS FINS u Brown Brown
Motor side Dirivar sida
LL PIN11 PING v Purple Gray
PIN1& PINT W Blue White
A PIN2 PING GND Blackithick) Black
PIN4 FIN10 /A Orange-white | Blus-hlack
Motor side
AT 1T PIN PING PIN11 B Yelow—white | Green-black
PIN1S PIMN12 iz Green-white | Yellow-black
&hVArI-’I:JVWW
! | J FIN1D PIN13 iy Brown-white | Brown-black
R vedid )
Driver side B | IXIEE PIN12 PIN14 N | Purple-white | Gray-black
Shield
A TS PIN17 PIN1S MW | Blus-white | White-black
D=sub 15=pin male plug
Intermal metal ring | DB metal shell| Shield Shield Shield
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Chapter12 Appendix

Appendix 1:Example for RS232 Communication

1.Communication between CD servo and Kinco HMI.

Kinco MT4000 and MT5000 series HMI can communicate with RS232 port of CD or CD2 servo.Users
can set internal parameters of servo and display the status of servo.Kinco HMI can communicate with single
servo,and also can communicate with multiple servo via RS232.

(1) HMI control single CD servo
a. Wiring diagram

HMI terminal
9pin D-SUB female\male HMI terminal

o/ ) ) CD Servo Opin D-SUB femaleé\male CD2 Servo
comfycom’) com 9 pin D-SUB (male) | com0O/com1| com?2 9 pin D-SUB (male)
2RX 7RX XD pi mate

5 2RX TRX 2 TXD

3TX 8TX 6 RXD 3 TX ] TX 3RXD

SGND 5 GND 1 GND 5GND |5 GND 5GND

RS232 connection RS232 connection

b. Communication parameters setting
It needs to choose Kinco Servo Series driver in HMI.The parameters setting are shown in following figure.

HMI Attribute

Securty Levels Setting ] Iser Permissions Setting ] Historical Events Storage ]
HMI | TaskBar | HMIEdended Attibutes |  HMI System Information Text |
Print Setting ~~ COMO Setting | COM1Setting | COM2Setting | Extended Memory |
Type Rs232 -~ PLC Communication Time Out 3
Baud Rate  |EEZIIONNM | ~ | Protocol Time Out 1(ms) 3
Diata Eit g - Protocal Time Out 2{ms) 3
PatyCheck  rane . Mz interval of word block pack 1]
Max irterval of bit block pack 0
Stop Bit 1 @
Mz ward block package size 1
[ Broadcast 65535
Mazx bit block package size 1
IUse Default Setting
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RN B D LS

PLC Attribute

F'LC]

Station Mo. IEI ‘

c. Address setting

There are three address types in HMI software which are corresponding to the data length of the objects in

CD servo.These address types are 08(8 bits),10(16 bits) and 20 (32 bits).The format of the address is
Index.Subindex.Following figure is an example for using object 60FF0020(Target velocity)

- -— -
Mumber Input Component Attribute ﬁ
Graphics ] Control Setting ] Display Setting ]
Basic Attributes l Mumeric Data Fort ] Keyboard Setting ]
Priority Momal -
[v Read Address Same As Write Address
Read Address Write Address
HMI Hwo - FLC0 o am wmo - FIC g .
o. Mo.
Port COMD Port COomMo
Change 1 - Change 1 .
Station Mum Station Mum
Addr. Type 20 - Addr. Type LW -
Address  |BOFF.00| [T System Register Address [ | System Register
Code . Word - - Code . Word .
Type  OIN Lenath Type oM Lenath
Format(Range):HHHH HH {000 ff) Format{Range):DODDD (0-10255)
(2)HMI controls multiple CD servo (d5.15 must set as 1)
a. Wiring diagram
HM | RxD
GO
D
: WAV AV A
613 613 613 6 13
D=1 D=2 =3 ID=n
CD Servo
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HML .
GO
™0 W/ AV AV N
35 2 35z 352 35z
¥ ¥5 5 | s
D=1 D=2 D=3 ID=n
CD2 Servo

b. Parameters setting
The parameters setting in HMI is the same as above example,the difference is to set different station no. for
different servo.In the attribute of components in HMI,it needs to select the PLC No. for different servo.(The
PLC No. is not the servo station No.,as shown in the figure above,PLCO:1 means the PLC No. is 0,and
station No. is 1)

— - - —
Mumber Input Component Attribute M
e
Graphics ] Cortrol Setting ] Display Setting ]
Basic Attributes l Mumeric Data ] Fort ] Keyboard Setting ]

Priarity Momal -
[v Read Address Same As Write Address

Read Address Write Address
= PLC noo. FLC .

HMI HMIO No. HMI HMID No. 0
Fort COMD Fort COomMD

Change 1 - Change 1 -

Station Mum Station Mum
Addr. Type 20 - Addr. Type LW -
Address  SOFF.00 [ System Register Address [ | System Register
Code . Wod - . Code - Word -
i BIM Length 2 e BIM Length 1
Format(Range):HHHH HH {0.00-£F ) Fomat(Range):DDDDD (0-10255)
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Appendix 2:Selection Table for Brake Resistor

P Brake
Brake Resistor[Q] Brake .
. . Brake . Resistor
Driver Driver . Resistor .
Model Power[W] ' Resistor Power[W] Withstand
Min. | Max. | Ref. | y\iqel(Ref.) Voltage[VDC]
(Ref.) )
(Min.)
200W
CD420-AA-000
400W 39 100 75 T-75R-100 100
CD422-AA-000
750W
500
1. OKW
CD430-AA-000
1. 05KW 27 51 39 T-39R-200
CD432-AA-000
1. 26KW
1. 26KW
200
1. 57KW
CD620-AA-000
1. 88KW 47 150 75 T-75R-200 800
CD622-AA-000
2. 1kw
2. 3kw

Note:Please set brake resistor value and power in d5.04 and d5.05 when using brake resistor.
Please select brake resistor power according to real application.

Appendix 3:Selection Table for Fuse

Driver Model Driver Power[W] Specification

200W 3. bA/250VAC
CD420-AA-000

400W 7A/250VAC
CD422-AA-000

750W 15A/250VAC

1000W 20A/250VAC
CD430-AA-000

1. 05KW 20A/250VAC
CD432-AA-000

1. 26KW 25A/250VAC

1. 26KW

15A/500VAC

CD620-AA-000 L. 57KW
CD622-AA-000 1. 88KW 20A/500VAC

2. 1KW 25A/250VAC
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2. 3KW
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