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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 JD | Check the nameplate of a servo motor and
series servo system is consistent with | that of a servo driver
the 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
KlnCO JD430-AA-000 -
Input Output
Speciﬁcaﬁon AC INPUT AC OUTPUT Speciﬁcaﬁoﬂ
——— 7 —
1PH , 3PH Ac220 -20/+15% 3PH 0-Uin 10. 0A
47-63Hz 14. 0A 2000W 0-400Hz
Kinco Electric(Shenzhen) Ltd.
Serial No. MADE IN CHINA
———m=r 5/N1JA6T T100XXH MM ##aahhh
Bar code

Fig. 1-1 Nameplate of a servo driver
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1.1.3 Nameplate of Servo Motor

K' ¥ AC SERVO MOTOR Model
"'IC SMH 605-0020-30AAK-3LKH -2
w

v Rated Volta
Rated Power 200 v _ 220 L ed Voltage
Eated Current Bated Torque
eredsoeg ™ A 16 Nm 0.6 a4
ted Spee RPM 3000 Ins F [sulation Class
Protection Class
Kinco Electric(Shenzhen) Ltd. IP65 -4——
MADE IN CHINA

Serial Mo,
=5 FKONLEOOM000000

C€

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

1.2.1 Component Names of JD Series Servo Driver

Installation hole

Base of Heat Sink

Display
4-digit LED indicate the status

or error information

X9 STO Connector
24V, GND: 24V Power supply
STOA+, STOA-: Safe port A

STOB+, STOB-: Safe port B

eeees

4 Setting Buttons
Driver Shell Parameter setting and display

X3
RS232 communication port

X1
Encoder output port

X7 Column A

24VA and GNDS:

Power supply for control
DIN1...DIN8 and COMI1:
8 Digital input channels

—
X RS485 communication port
~—X5

Master encoder input

X7 Column B
GA, AIN1and AIN2
2 analog input channels

——— X4

CAN communication port

24VO0 and COMO:
24V power supply for digital output X6
OUT1...0UTZ: Motor encoder input port

7 digital programable output ports
OUT®6 can drive brake device directly

g 4——— Fix The Shield Layer

GND Terminal i of Power Cable
X8 g ¢ :
U, V, W, PE: g ;
Motor power cable
X10 X10
DC+, DC-: DC+, DC-:
DC bus port DC bus port
RB+, RB-: RB+, RB-:
External brake resistor External brake resistor
R, S, T: R, 8T

: AC power supply input - AC power supply input
JD430(AC220V) (220V AC) JD620 (AC380V) (380V AC)

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

Detector (encoder) Frame Flange

Quiput axis (drive axis)

O

Fig. 1-4 Component names of a servo motor (Without brake)

1.3 Model Description of Servo Motors and Drivers

1.3.1 Servo Drivers

J D 4 3 0 - AA - 0 0 0 Note: Users configure motor for this driver themselves

[JD [ JD series }CJ L’{ 000 [ Software version |

4 Input voltage 220V » AA | Standard version |
6 Input voltage 380V
P g » 0 | Reserved |
[3 | Driver size kt

1.3.2 Servo Motors

SMH 60S-0040-30AAK-3LKH

| SMH | SMH series J L H Direct cable connector
- N HFO series standard connector
| 60 | Flange size 60X60mm c YL series standard connector
s Small inertia M 2'M17 series Intercontec connector
D Medium inertia E 2'M23 series Intercontec connector
H High intertil M1 7+M23(Power M23 Intercontec
, D connector, Encoder M17
[0040 [Rated power40x10(W) |« Intercontec connector)
[30  [Rated speed 30 x 100(pm) |« N [Historical code
(A [ 2500PPR incremental encoder |« » D DC70V
A No brake < L AC220V
B With brake H AC380V
K With keyway <t » F 50 pole pgirs
A No keyway 3 3 pole pairs
4 4 pole pairs
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1.3.3 Power,Brake and Encoder cable of Motors

MOT-005-LL-KL-B

| MOT | Power cable J }V

None Mo brake cable contzined in the power cable

Brake cable contained in the power
cable(for KEKMKEKD brake mator)

005 Rated current5A “
008 Rated current 8A

-

KL 4 pins power connector

KCO0 HF0 series standard connector
KC1 YL22 series standard connector
KC2 YL24 series standard connector
KM1 M17 series Intercontec connector
KM2 M23 series Intercontec connector

03, 05 | Cable length 3m,
10, 15 |5m, 10m, 15m

Fy

ENCCA-LL - KH

[ENC [Encodercable HJ LD KH Cable connector
- KCO0 HF0 series standard connector
le
[cA [CD A series = KC1 YL22 series standard connector
03, 05 | Cable length 3m, M KM1 M17 series Intercontec connector
10, 15 |5m, 10m. 15m b KM2 M23 series Intercontec connector

B RA- L L_ K L For KH suffix motors with brake, please order

_r T power cable and brake cable separately
[BRA [Motorbrake cable [« » KL | 2 pin brake connector
03, 05 |Cable length 3m. B
10, 15 | 5m. 10m, 15m "~
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Chapter 2 Precautions and Installation
Requirements

2.1 Precautions

1.Tightly fasten the screws that fix the motor;

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

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

4.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.

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

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

10
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Fig. 2-1 Installing a servo driver
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Chapter 3 Interfaces and Wirings of JD Driver

3.1 Interfaces of JD Driver

Table 3-1 Interfaces of a JD driver

10420 JD630
Interface JD430 JD640 Function
10620 JD650
JD660
ENCODER OUT X1 X4 Encouder output interface
RS485 X2 X5 RS485 interface
RS232 X3 X2 RS232 interface,
CAN X4 X7 CAN bus interface
MASTER ENCODER X5 X6 Encoder input,pulse/direction input
ENCODER IN X6 X8 Motor encoder input
24Vs
External logic power “18VDC-30VDC 1A”.
GNDS
COMI1 Common port of digital input signals DIN1~DIN4
COMI2 Common port of digital input signals DIN5~DIN8
DIN1
DIN2
DIN3
Terminal DIN4
Aof 10 DIN5(JD420 Digital input interface
Interface None) Valid signal: 12.5V~30V
DIN6(JD420 Invalid signal: less than 5V
None)
DIN7(JD420 X7 X3
None)
DIN8(JD420
None)
OUT7+ Maximum output current: 100mA
ouUT7- Maximum voltage: 24V
GA Gound signal of analog input
AIN1 Analog signal input interface 1. Input impedance: 200 K
Terminal AIN2 Analog signal input interface 2. Input impedance: 200 K
Bof IO | OUT1+(JD420 Digital output
Interface None) interface 1+ | Maximum output current: 100mA
OUT1-(JD420 Digital output | Maximum voltage: 24V
None) interface 1-
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JD630
JD420
Interface JD430 JD640 Function
JD650
JD620
JD660
OUT2+(JD420 Digital output
None) interface 2+ Maximum output current: 100mA,
OUT2-(JD420 Digital output | Maximum voltage: 24V
None) interface 2-
OUT3 Digital output | Maximum output current: 500mA,
interface 3 Maximum voltage: 24V
oUT4 Digital output | Maximum output current: 500mA,
interface 4 Maximum voltage: 24V
OUTS Digital output | Maximum output current: 500mA,
interface 5 Maximum voltage: 24V
24V0O Power input of digital output signals 6
COMO Common terminal of digital output signals 3/4/5/6
Digital output
OouUT6+ . J P ) _
interface 6+ Maximum output current: 500mA, mainly
Digital output | used for motor brake
OuUT6- .
interface 6-
U/V/WI/PE X8 X10 | Power cable interface of motor
STO X9 X1 Safty interface (STO)
(ENABLE for JD420) (an enable signal via external for JD420)
Main power interface
JD430:Single phase or 3-phase 220VAC
R/SIT R/SIT
JD620,JD630,JD640,JD650,JD660:3-phase
S?;ECB: X10 X9 380VAC
+ -
RB+/RB- | Power circuit interface
DC+/DC- | DC bus circuit interface

13
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3.2 External Wirings of JD Driver

External Wirings Diagram of JD Driver

JD430 Single phase/3-phase 220VAC

Power JD620 3-phase 380VAC

AST JD630 3-phase 380VAC
L N

Safty controller
Breaker A

-

|

1]
~
[ % [ [] 'J Noise filter

Surge
suppressor f§

LM

T;L
J 1 Contactor

AC reactor

(

CAN bus s

I/O control and
brake power

Master encoder

Encoder out N :O ﬂ RS232
=
3 P

Encoder cable

@- ™), Motor cable
N 1 \
1 | -
' () 1l [E,
1 = 7] |
Fuse | :
1
1
1
T
_I
— DC-DC+ RB+ RB-
— DC bus  Brake resistor

Fig. 3-1 External wirings diagram of JD driver
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3.3 1/0O Interface of JD Driver

A, Ground signal of analog input
Al Analog input 1

Alb2 Analog input 2

QOUT1+  Digital output 1+

ouT1-  Digital output 1-

QOUT2+ Digital output 2+

QOUT2-  Digital output 2-

CUT3  Digital output 3

CT4  Digital output 4

QUTSs  Digital output 5

240 Power input of digital output

Logic power DC+  24V3

Logic power DC- GMS

Common terminal of input signal  COMR
Digital input 1 DIN1

Digital input 2 DINZ

Digital input 3 DINS

Digital input 4~ DIN4

Comman terminal of output signal  COMIZ
Digital input 5  DING 9

Digital input 6  DINE 10

Digital input 7 DIN? 11

Digital input 8  DINE 12

Digital output 7+ QUT?- 13

Digital output 7- OUT?- 14

[ B O i I e T B

COMO  Common terminal of digital output
QOUTE+ Digital output 6+
OUTE-  Digital output 6-

Fig. 3-2 I/O interface of JD driver

D ¥Ezhag X7 HEEm 0
| [fourteig- . | [[loUTE- QUL |-
= |

l * 30VDC MAX
"K sv | Lours lo: ||| 100mAMAK i

s | m————————————

Z | | OUT2+ 11, || OUT2+ OUT2- |

P |

I | 30VDC MAX 1}

= K 4V | o (1] [ [ FPmMAx

. || ourr+ 26 Z_ | [GoT+ oo j

| } - | [3ovDeMAx |

= K -‘ | 100mA MAX | ENABLE |

= 43V_| | OUT7- 28 « || 400mA MAX | STO |

» T o o

JD DRIVE ] [P o O T T
- |

— K ¥ ,‘ 30VDC MAX ‘

D JEzh2g 0 || outs 15 . || 500mA MAX g
< = 1

OUT4 17 | | 500mA MAX
-

OUTS 19 ~ || 30VDC MAX j
“ || 500mA MAX ;

} | OUT6+ OUT6- :
- K || oures 25 || 20VDCMAX
+ , =

700mA  UD420~JD430 |

W ‘

K | OUT6- 27 ~, || MAX  [ID620~ID640 |
— ‘ .
- [ a
coMo 23« ||, 1

I = | | 2000mA Iryso 660 |

|
[ | MAX 1
L |

Fig. 3-3 Wirings of the I/O interface of JD driver
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3.4 X9 Interface(STO) of JD Servo

3.4.1 Overview

STO (safety torque off) function is used to force to close the signal of internal power
circuit in servo driver,so that it can cut off the motor’s current to cut off the output torque

of motor for safty.

JD series servo provide two channels of STO input signal control.The driver will cut off
the motor’s current and motor output torque when one of the STO signals is valid.
If users don’t want to use this function,please refer to 3.4.3 to forbid STO function,or the driver will

appear alarm 200.0.

3.4.2 Interface Descriptions(JD430/JD620/JD630/JD640/JD650)
Name Signal Descriptions
+24V DC 24V power input
STOA+
STO function enable input A
STOA-
STO
STOB+
STO function enable input B
STOB-
GND Signal ground

3.4.3 JD420(Please contact us when needing STO function)

Name Signal Descriptions
+24V +24VDC Output, Maximum 500mA, 18-30VDC
ENA+
external enable input A
ENA-
ENABLE
ENB+
external enable input B
ENB-
GND Reference GND of +24VDC Output

16
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3.4.4 STO Function Descriptions

STO function forbidden:

Short-circuit plates

N4

UV

J nnnnnL

Fig. 3-4 STO function forbidden of JD Servo
Note:When it need to forbid STO function,please use the short-circuit plates with the servo driver to
short-circuit the terminal as shown in Fig.3-4.
In order to realize the safty function of driver,STO interface can be used to connect to safty
controllers,safty switches,safty sensors and so on.

Output

Driver
T31| T33
Safty controller | 24V
QOO0
OOIOOOIO I — — — —
SOl .. i
WESZ
O o STOA- A | |
= b s
TIITT 1A1 — — w— —
oooos stog+| | |
1’ — — ﬂ/
S14 S24 Q I /'[:‘
STOB- |
Safty output } s _|_
e

Fig.3-5 Connection diagram between STO interface and safty controller
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3.5 X1~X6 Interface of JD Driver

X1~X6 interface of JD driver use D-SUB connector.The styles of different D-SUB connectors are
shown in following figure.

DouhIE'row Double-row Triple-row DoubIE'row
9-Pin(Male) 9-Pin(Female) 15-Pin(Female) 15-Pin(Female)

Fig.3-6 D-SUB connector diagram of driver

3.5.1 X1 Interface (Encoder out)

Name Pin Signal Descriptions Function
1 +5V Power
5 72 Open collector output signal
of encoder
6 GND Signal ground
Encoder out 2 A To output A phase signal of | Encodder
(9-Pin female) 7 1A encoder output
3 B To output B phase signal of
8 /B encoder
4 Z To output index Z signal of
9 1z encoder

18
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3.5.2 X2 Interface (RS485,JD420 don’t have)

Name Pin Signal Descriptions Function
1 NC N/A
5 GND Signal ground
6 +5V Power
2 RX )
] Receive data RS485
RS485 (9-Pinfemale) | 7 /IRX i
interface
3 X
Send data
8 /TX
4 NC
N/A
9 NC
3.5.3 X3 Interface (RS232)
Name Pin Signal Descriptions Function
1 NC N/A
2 TX Send data
3 RX Receive data
4 NC N/A
: - RS232
RS232 (9-Pin female) 5 GND Signal ground i
interface
6 NC
N/A
7 NC
8 NC
N/A
9 NC
3.5.4 X4 Interface (CAN)
Name Pin Signal Descriptions Function
1 NC
5 NC
6 NC
2 CAN_L CAN_L
. — — CAN bus
CAN (9-Pin male) 7 CAN_H CAN_H .
- interface
3 GND Signal ground
8 NC
4 NC
9 NC
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(JD430/JD620/JD630/JD640/ID650)

Name Pin Signal Descriptions Function
4 Pul+/A1+/CW+ Pulse,Al signal of encoder
input. Support orthogonal
5 Pul-/A1-/CW- P _ p.p J
pulse signal input
10 Dir+/B1+/CCW+ Pulse,B1 signal of encoder
input. Support orthogonal
15 DIR-/BL-/CCW- Pt >tpP J
pulse signal input
9 Z1 Z1 phase signal of encoder
Master Encoder | 14 I1Z1 input Master encoder
(Triple rows 1 +5V Power supply noutoulse inout
15-Pin female) 2 GND Signal ground NPUYPLISE Inpu
3 NA N/A
8 A .
A phase of encoder input
13 1A
7 B .
B phase of encoder input
12 /B
6 z _
Z phase of encoder input
11 1z
JD420
Name Pin Signal Descriptions Function
4 Pul+/A1+/CW+ Pulse,Al signal of encoder input.
Support orthogonal pulse signal
5 Pul-/A1-/ICW- . PP J P J
Input
10 Dir+/B1+/CCW+ Pulse,B1 signal of encoder input.
Support orthogonal pulse signal
15 DIR-/B1-/CCW- ) PP J P J
Input
Master > \ Master
Encoder t \ encoder
(Triy 1 +5V Power supply input/pulse
rlp € rov:/s) 2 GND Signal ground input
15-Pin female 3 NC N/A
8 \
13 \
7 \
12 \
6 \
11 \
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3.5.6 X6 Interface (Encoder in)

Name Pin | Signal Descriptions Function
1 +5V 5V output
GND ov
8 PTC_IN | PTC of motor input
2 A .
A phase of encoder input
10 | /A
3 B .
B phase of encoder input
, 11 |/B
Encoder in .
i 4 Z i Motor encoder input
(Double rows 15-Pin female) 2 11z Z phase of encoder input
5 U .
U phase of encoder input
13 | /U
6 \Y .
V phase of encoder input
14 |V
7 w .
W phase of encoder input
15 | /W
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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 | HNumber
.L.L'.L-
O L) |@ D _ point
0000
MODE A ¥ ENTER
KEey
Number/ .
) Function
Point/Key
@ Indicates whether data is positive or negative. If it is on, it indicates negative; otherwise it

indicates positive.

Distinguishes the current object group and the address data in this object group during
parameter settings.

@ Indicates the higher 16 bits of the current 32-bit data when internal 32-bit data is
displayed in real time.

Indicates the earliest error when history records of errors (FO07) are displayed.
Indicates a data display format when parameters are displayed and adjusted in real
time. If it is on, it indicates the data is displayed in hexadecimal; otherwise it indicates

® the data is displayed in decimal.
Indicates the latest error when the history records of errors (FO07) are displayed.
@ If it is on, it indicates that internal data is currently displayed.

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

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

A Presses A to increase set values; long presses A to increase numbers promptly.

v Presses V¥ to decrease set values; long presses V¥ to decrease numbers promptly.
Enters the selected menu by pressing this key.

Keeps current parameters in the enabled status.

ENTER Confirms input parameters after parameters are set.

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

P..L Activates position positive limit signals.

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 V¥ to
deduct 10 from the current value. When the hundreds place is flickering, press A to add 100 to the
current value; press V¥ to deduct 100 from the current value. When the thousands place is flickering,
press A to add 1000 to the current value; press V¥ 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 V¥ 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

Press MODE
‘ Switching of basic menus

B U B Parameter display (current speed is
displayed by default)
}o®

MODE

[Fgg|a —® Press @ — Set driver instructions
ENTER
‘ Press @

MODE

[FB U| l] —*Press @ — Set real-time display of data
ENTER
B0

MODE

[FB U|E] — Press @ —® Set control loop parameters

ENTER
‘ Press @
, MODE 1/O parameters
S FBU|3 —bPress@ — Settings
o . ENTER Mode operation parameters
©

)o@

MODE

FQU“-{] —bPress@ — Set motor parameters
ENTER
‘ Press @

MODE

l‘ B U| 5] »Press @ > Set driver parameters
ENTER
' Press @

MODE

[F B U| 5] —»Press @ —»  Trial operation

ENTER
‘ Press @
MODE
[FBU 7] —bPress@ — Check wrong history records
ENTER
Press
MODE

Figure 4-1 Operation on a digital operation panel
Note: If a non real-time display interface is displayed for the control panel, and no key operation occurs,
the real-time display interface is automatically skipped after 20 seconds to avoid misoperation.
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Example 4-1: Set the denominator of electronic gear ratio to 10000 with

number system switching

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

Press 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 15t 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%t
decimal point on the right flickers. In this case, the denominator of the electronic gear ratio is modified to
10000.

r-.-—--°-~-~"=-=-—=--=-= 1 r--—--.- -~ -~ -=--7 " i
Numberic value (Decimal) Press | Numberic value{Hexadecimal) |

D . ¥ @il .

I indicaie Flickering I

Figure 4-2 Number system conversion

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

regulation of bits

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

Press ENTER. The interface for selecting addresses is displayed.

Press A to adjust data as d0.02.

Press ENTER to display the current value d0.02. Press ENTER again to modify the value d0.02. In this
case, the 15t number at the right side is flickering.

Short press MODE for three times to move to the 15t position on the left. Press A to modify the value to 1.
Press ENTER to confirm the current value. The 15t decimal point on the right flickers. In this case, the
speed is 1000 RPM.

Press ¥ to modify the value to -1. In this case, the 15t decimal point on the left flickers, indicating that the
current data is negative. Press ENTER to confirm the current value. The 1t decimal point on the right
flickers. In this case, the speed is -10000 RPM.
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Chapter 5 JD-PC Software Introductions

5.1 Software Installation

This software doesn’t need to install.Users can download JD-PC software from our website:
www.kinco.cn.

5.2 Quick Start

5.2.1 Hardware Configuration for Running JD-PC

JD-PC software can be used to configure all the parameters of JD Series servo driver via

RS232 or CANopen port.Please refer to Chapter 3 to connect servo driver and motor before using
it.

e System configuration for programming via RS232.

JD series servo driver such as JD430.

24VDC power supply for driver.

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

PC JD Servo RS232 Interface(X3)
RxD 2 TXD 2
TxD 3 RXD 3
GND 5 GND 5

e System configuration for programming via CANopen.
JD series servo driver such as JD430.
24VDC power supply for driver.
PEAK series USB or LPT adapter from PEAK company.
CANopen communication cable,its wiring diagram is as following figure:

Pecan JD Servo CAN Interface(X4)
CAN_L 2 CAN_L2
CAN_H 7 CAN_H 7

5.2.2 JD-PC Software Online

{3
2]
1.0pen the folder of JD-PC and double click the icon_,then it will open the window as following figure:
‘¢ < KincoServo @@J_ﬂl
File Computer Driver Motor Extend View Help

B E 0 e 0 MK

a.Title bar

b.Menu bar

c.Tool bar

Comm Status: Closed 4

2.New Project.
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| File| Computer Driver Motor Extend View Help

tiae o -0 @ <f] o T (11

Open

Save
Exit

3.1t will popup dialog box “Commutation Way”,if it uses serial port,then select “RS232C”and click “Next”.
Eé Commutation Way = B |&]

" RSABEL

" USB
" CAH

= RS232C

" OFF Line

Mext | Cancel |

If it uses CAN tools such as PI;AK-CAN,then select “CAN” and click “Next”. )
¥s Commutation Way | = = |&]

" RS4BS

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

" RS232C

" OFF Line

Hext Cancel |

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

the actual value in servo driver.Then click Comm Status button ﬂ
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E=RER(==

¥ Property

COM |COM3|  ~

Baudrate |38488 -

feomel <]
[psnso T~

Driver ID |17
) |

Comm Status

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

button M

s EEE=

cad ver : 2.8 Detail |

Baudrate |50 KBit/s| |

Driver ID P
Comm 5tatus _ ||

5.Check the informations in the lower-right side.If the informations are like “Comm Status:Open COM1
38400” and the Comm Status turns green,it means JD-PC software is online successfully.

[C=20E0

¥< KincoServo
File Computer Driver Motor Extend View Help

@& 0 e s T

[ =][=]

CoM  |com1 -
Baudrate (38400 -

R's Property

priver ID |1
conm Status I

|Comm Status: Open COM1 38400
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When it uses CAN connection,if the informations in the lower-right side are like “Comm Status:Open 500K
Bit/S” and the Comm Status turns green,it means JD-PC software is online successfully.

o T T S s S =5 e

Fle Computer Drver Motor bxtend View Hep

@~ e < B0
os oo =

CAN Ver :2.8 Detail

Baudrate IW]

Driver ID [1—

Comm Status Lfi

[Comm Status: Open 500 KBit/s 4

5.3 Menu Introductions

Open JD-PC software as following figure:
¢ KincoServo '

File Computer Driver Motor Extend View Help

.! (& B ’ d -0 @ ‘ <] -] T 11 o a.Title bar
b.Menu bar
c.Tool bar

1>Ciomm Status: Closed 4
The descriptions of Menu bar are as following table.
Name Descriptions
File Used to New,Open,Save project.
Computer Used to set communication property.

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

Motor Used to configure motor parameters,more detail please refer to 6.1.3

Extend Used to change language and read/write driver parameters.
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5.4 Driver Control

5.4.1 Basic Operate

¥+« Basic Operate EIIEIEI
| name | data | unit |

1% Operation_Hode Buff 0 DEC

2% Status_YWord ?F HEX

I= Pos_fActual 1] inc

L= Real Speed RPH ] Fpm

5% Iq 0. 054 Ap

i} Operation Hode 3 DEC -

7 CHD _q 0. 000 Ap

8 Pos_Target 0 inc

9 SpeedDemand RPH 100 rpm »

18 Control_Yord f HEX

11 Switch _DOn_Auto 0 DEC >

12 CHD_q_Hax 13. 092 np

In this menu,it can do some basic control operation for driver.About more details of operation
mode,please refer to Chapter8.

Example 5-1: Use JD-PC software to control servo running in speed mode
by manual.

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

Step 2:Set the basic parameters according to “Speed Mode” in Chapter 8.As shown on the red
line in the figure,it means the driver is in speed mode.And the speed is 100RPM.Set the
SpeedDemand_RPM as negative value when need to run reversed.
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5.4.2 Control Loop

r‘p?g Poaition Loop o = ][ = |‘
| name | data | unit |
1 Kpp 10,000 Hz
2 K_Velocity FF 100, 000 %
3 K_Acc FF 32767 DEC
L Pos Filter H 1 DEC
c Max_Following_ Error 10000 inc
£ Velocity Loop IEERE=REN
| name | data | unit |
1 Kup 42 DEC
2 Kui 1 DEC
3 Motch N RS0, 000 Hz
L Hotch_0On ] DEC
g Speed Fb_H 240, 000 Hz
i] Speed_Hode ] DEC
%< Current Loop E'I =] @
| name | data | unit |
1= Driver_IIt_Real 0. 000 %
2x Driver IIt Max i fAp
F Motor IIt Real 0. 000 %
Ly Motor_IIt_HMax 4, 927 Ap
G* CHD g Limit 13,092 Ap
6 CHD q_Hax 13, 092 Ap
7 Kcp L1388 DEC
8 Kci 112 DEC

In this menu,it is used to adjust parameters for driver’s control performance.More details
please refer to chapter 9.

Please be careful for parameters setting in Current Loop!If users use JD servo driver together
with the servo motors provided by Kinco Company,then it needn’t set the parameters in Current
Loop.
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5.4.31/0 Port

¥= /0 Port

Function

SimulatePolarity Real Uirtual

DIN1[driver enable {7} g &
pIN2|Fault reset & &
pIng|operation mode & &
DIN4|P control & &
pINs|positive limit & &
DING|negetive limit g &
DIN7|homing signal & &
pIng NULL ® @

Function simulate Polarity Real
pout1 |Feady L
DOUT2 |“-‘""“" L
pouT3 [POSition reached+vel ... Y
DOUTH [Z8F0 velocity Y
DoUTS motor brake Y
pouts NULL L
pouT7 [NULL &

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

Example 5-2: Use JD-PC software to set the functions of 1/0O port

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

Step 1:Click the button L=

beside DIN1.Cancel the function “Driver enable” in the popup

window as following figure,then click OK.
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¥< /O Port List -y E

- | . | —. .
Function | D | Item -
DIH1|dI‘iUEI‘ enable 1 8ea1 driver enable

gan2 internal position 2
g0084 Multi Din @
g008 Multi Din 1

pouT4 |Feady

5
[ 8882 fault reset
DIH2|FEIU1t reset ---(1|{[0 8884  operation mode
[] ©eas P control
pIn|operation mode .../l I[7 0010 positive limit
[1] 6882a negetive limit
nmu|P control il | | [[] waesa homing signal
[[] eesa reverse command =
DIH5|P051tiUE limit  ---|}i[] 8108  internal speed @
[1] 6288 internal speed 1
DIN6|"EQEtiUE limit J ] 688 internal position @
[[] es8aa internal position 1
nm?|huming signal J (|0 1oa8 quick stop
[1 20888 Start homing
DIN8|HU|—|- ---|ll[0 u4e@s@  active command
- [0 8eam internal speed 2 5
Function 0O
O
O
q

DouT2 |E""“" m R

:

DOUT2 ||]DSitil]I'I reached+ue K Cancel

o o oG =1

Step 2:Set all the functions of other 1/0 ports with the similar operations as step 1.Then select
Driver -> Initialize/Save and click “Save control parameters”.The final settings of I/O ports
are as following figure:

#s /O Port = & s
Function SimulatePolarity Real Virtual
DIN1|NULL e &
DIN2|fault reset J & &
DINg|NULL [ ® @
DIN4| quick stop J & @&
DINS|NULL J & @&
DIN6|negetiue limit J [ (1
pINZ|honing signal J e @&
D18 NULL J * @
Function simulate Polarity Real
pour+ |Feady .- L
pouTz Reference found ... i
pouts [Position reachedsvel.. | i
pouTy [zero velocity ... i
pours [NULL --- L
DOUTs |motor brake .- 1
DOUTZ [error - - L
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5.4.4 Operation Mode

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

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

g E‘ Si Basic Operate X | m m

Control Loop
/O Port ‘
Operation Mode 3 Pulse Mode %< Pulse Mode E = @
Data Dictionary Analog Velocity Mode | name | data | T |
Driver Config Analog Torque Mode 1% Haster_Speed 0 DEC
ECAMN 3 Multi Position Mode 2 Gear_Haster 0 DEC
Oscilloscope Multi Velocity Mode 4 Gear_slave i DEC
4 Gear_Factor 1000 DEC
Error Control Homing Mode 5 Gear_Divider 1000 DEC
Error History Aute Tuning ] FD_CW 1 DEC
Control Panel 3 Auto Reverse 7 PD_Filter 3 DEC
- 8 Frequency_Check GO0 DEC
Initialize/Save -
Driver Porperty
s Data Dictionary EI = @
Sort |Index - Find what Find next
index |5uh |name o -
168688 88 Device Type
1881 88  Error_Register Index: 0x1000
1885 an Sync_ID Sub Index: B8z688
1006 80 ECAN Sync Period Hame: Device_Type
1888 @8 Device Mame Data Type: Unsigned3z

Attribute: only readable
Operator Help:
device name

10689 88 Product_Uersion

188a 88  Software_Uersion

1068 (515} ID_Com

188C 88  Guard_Time

186D 88 Life Time Factor

188E 88  HNode_Guarding_ID

16818 aa Group_Store

1818 ] Store_Loop Data_ 381
16818 [ Store_Device_Data_381
1818 a3 Store_HMotor_ Data_ 381
1014 aa Emergency_HMess 1D

1817 aa Producer_Heartbeat Time
1018 aa Group_ID

10818 ] Uendor_ID - -

4 LI k 4 k

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

Example 5-3: Use JD-PC Software to Add an Object

Requirement:Add an address in any menu.Here we will add “CANopen baudrate” in “Basic Operate”.
Step 1:0pen “Basic Operate”,then righ click in the window of “Basic Operate”.Select

“add”,then it will popup a window of “Data Object”.
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Step 2:Enter “baudrate” in “Find what”,then click “Find next”.It will jump to the object
“CAN_Baudrate” whose index address is 2F81.There are the descriptions of this object in the
rightside. As shown in following figure.

¥ Data Dictionary fe] ® [
Sort |Index - Find what | |baudrate Find next |
index |5uh |name - L
2616 aa Group_Error
2616 81  Error_History[6].Error Index: Bx2F81
2616 82 Error_History[6].DCBUS Sub Index: 8x88
2616 83 Error History[6].Speed GEIEE [Bali| BRIl PEEE
2616 B84 Error_History[6].Current Data Type: Unsigneds

Attribute: writeable real-update
Operator Help:

CAN baudrate setting

1688: 1M

2616 a5 Error_History[6].Temperature
2616 a6 Error_History[6].Mode
2616 87  Error_History[6].time

2616 a8 Error_History[6].PWM State S@: S@0k
2617 aa Group_Error 25 - 950K
2617 a1 Error_History[7].Error 12- 195K
2617 82  Error_History[7].DCBUS [ s5: 5@k

2617 a3 Error_History[7].Speed
2617 oy Error_History[7].Current
2617 a5 Error_History[7].-Temperature
2617 a6 Error_History[7].Mode
2617 87  Error_History[7].time

2617 08 Error History[7].PUH State
rwﬁm - g

1| m | 3 i b

Step 3:Double click the object to add this object into “Basic operate” menu.

¥« Basic Operate E'E'@
| name | data | unit |
1= Operation_Mode Buff 0 DEC
2% Status_Yord 2t HEX
I= Pos_fActual 0 inc
L Real Speed_RFPH 0 Fpm
Sx I_q 0. 000 Ap
6 Operation_HMode - DEC
7 CHD_q 0, 000 Ap
8 Pos_Target 0 inc
9 SpeedDemand RPH 1] Fpm
18 Control_Word 3] HEX
11 Switch_On_fAuto ] DEC
[1D_0_Fax (14 D

Step 4:1f you need to delete the object in the menu.Right click the object and select “del’to
delete the object.If you need to know more details of the object,then right click the object
and select “help” to show the details.

5.4.6 Driver Config

In this menu,it is used to set the parameters such as User Password,Brake resistor,RS232 communication
and so on.
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¥ Driver Config E“E‘@
| name | data | unit |

T [User secret Tdzaw _ Joec |

2 Chop_Resistor ________®& ___ UO«Wm

3 Chop_Power_Rated a u

4 Chop_Filter 15.368 5

= Key Address_FAa@i 25 DEC

i] R3232 Bandrate J8400.0008 Bandrate

i Frequency_ Check G088 DEC

8 ID_Com 1 DEC

Example 5-4: Use JD-PC to set an User Password

Step 1:Set the number “1234”as password in the object “User_Secret” as shown in the red
box in the figure above.
Step 2:Click “Save all control parameters” in Driver->Initialize/Save to save parameters,then

Click “Reboot driver”.

Step 3:The password will be activated after rebooting driver.Then users can not set any parameters before
entering the correct password in the object “User_Secret’in “Driver Config”.

Step 4:Enter 0 in the object “User_Secret” to cancel the password after entering correct password.

5.4.7 ECAN Setting (CANopen PDO Setting)

This menu is used to set CANopen communication parameters.About details please refer to chapter 10.
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#< RPDOL (o[ = |[=]
| name | data | unit |
a Group_RX1_PDO a DEC
1 R¥1_PDOA 608720028 HEX
2 R¥1_FPDO2 608600008 HES
3 R¥1_PDO3 a HES
4 RX1_PDOY a HEX
Y RX1_PDOS a HEX
i} RX1_PD0O6 a HEX
¥ RX1_PDO7 a HEX
8 RX1_PDOZ2 a HEX
9 R¥1_ID 2m HEX
1@ R%1 _Transmission 254 DEC
11 R%1_Inhibit_Time a DEC
¥ TPDOL Bl EE
| name data | unit |
a Group_TX1_PDO g DEC
1 TX1_PDOA 684108818 HEX
2 T¥1_PD0O2 8 HEX
3 TX1_PDO3 a8 HEX
4 TH1_PDOY 8 HEX
5 TH1_PDOS 8 HEX
] TX1_PDO6 8 HEX
7 TX1_PDO7 8 HEX
8 TX1_PDOS8 a HEX
0 TX1_ID 181 HEX
18 T&1_Transmission 25y DEC
11 T#1_Inhibit_Time a8 DEC
?< Others =] o e
| name | data | unit |
A= Uendor_ID 300 HEX
1% ECAN_Sync a0 HEX
2 Sync_ID 1008 HEX

5.4.8 Oscilloscope

Oscilloscope can help you adjust servo’s parameters better by observing the curve of speed,position and so
on.

There are two ways to open oscilloscope as following figures.

File Computer Driver Motor Extend View Help

B &0 e | i (I

Fig.1.Oscilloscope shotcut in toolbar
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File Computer | Driver | Motor Extend View Help

J" - D 1 Bl Basic Openate } ™

‘\ Control Loop » ¥
I/O Port
Operation Mode »
Data Dictionary
Driver Config
ECAN »

Oscilloscope
Error Control
Error History
Control Panel >

Initialize/Save

Driver Porperty

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

39

¥'s Oscilloscope & r@
=7
o1
/ 3
|’r )
J 3
[ 1
| \
| 1
3.1kso 93150 15 §2sd #7150 281250 (ms)
3
i1
Scanrate |1 62, Sus Channel Scale  Offset Urit Auto cursor
|1 | vud][5e0 :“—8.-5?9135:’ f -| ¥ ' - C Time(us) Data(ap)
Pointer offset [250 109 _, E =17 9 - cursor
© 1 - cursor 1 |:|§_59 Ie'ulwz

Number of v alueISBﬂ

Trigner on signal

g [CO—

-
- F

2Jferm
3l

o [speed_aEL_Bac <] ... [[sez | [-1008
I e dfe

N

(]

* 2 - Cursor

. m 2 |16.28 |17.156250

Decrease value |°-6°  |16.514648

Flow pe o ar] O e e [
A
[T centinse Start | Reread | Finfsh Export I Import |
[— I—_|_ == )|
T— 100 rEe = ECL=E Click here to open Data
T Dictonary and choose objects.
Click it to change
into falling edge
trigger
A 4 h J h 4
Cycle time for sampling Pointer ofFset:To set Number of value:To set Trigger .In this picture,it
data.In the figure,it sets How many Data will be the numberof means to sampling data
1, means the cycle time save before the condition sampling.In this picture,t when the actual current
is 62.5us means it will sampling qreach 100 dec.dec is

trigger.In this picture,it
means that it will show
250 data before the
actual current reach 100
dec.

500 data.

internal unit,user can
change into Amp.
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s Oscilloscope =e
—!
Tl
/ 3\
{ |
{ L
/ -
f
3 1250 9 37so 15 iﬁ‘ﬂ 21 8750 28_1250 (ms)
3}
Scanrate l1 62. 5us Channel Scale Offset Urit Auto Cursor
|| v|...|[se0 — [-8.67913i—[a = . Time(us) Data(Ap)
Pointer offset [250 17|l g _J jl ‘Z“ P -~ :: :o zursor 1 |
. - 1 - Cursor 1 115.59 0.641602
:u:bber of ua:ueliw 2w ISpeed_lEl_Bal: v| ==-||5e2 j |-1008 2“"’" R oS Cursor I l
rigger on signa > - 2 |16.28 17.156250
e -4 2 - v|--- 1e-6j|—6 j[ ~F ¢h[t -~
. - Decrease value |°-59 |16.51a648
Flhw pe = ar] o e |
T coRtime start I Reread | finish Export | Import |
A LY A a
Click it to observe the IEhiascred To reread the sampling Exthhesamp—ling Import data to show
curve continuously 28 y :
manual,click it to data data into a csv file the curve for observe
start sampling.If
triggered by

condition,click it
to start to wait for
the condition
trigger
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41

P's Oscilloscope oy | E E
'
j - \ﬂ‘ ;
‘. I
| -
| \ll
J / Y
! ’ \
-‘ \
{ \
f AN
3. 1850 9 _37s0 15. 4250 21. 68750 281250 (ms)
3 :
Scanrate |1 62. Bus Channel Scale Offset Urit fluto  cursor
|1 <] ...|[5e0 —{[|-8.67913:—[a E - Time(us) Data(np)
Pointer offset |250 1 ~jta _I z“ 'jl v j ~ : ;B Cursor
. . 1 - Cursor 1 |15.59 0.641602
Hunber of value[508 2 1w |[speed_E1_Bac ] ...[[se2 II [~100s z“rpn =l | |
Trigger nn <ignal - e 2 [16.28 |17 156250
e - ar| -] ... 1e-6:||fo Z“ -7 et -
- ©.69 16.514648
F J100 [vEe | =] ef[1re-s il [-o JI Bl Decrease valug I |
[T centinie Start 1 Reread | f-inrsh 4 A Export | Import |
Click it to choose . == N Y i
the channel used for sord [l ] rioa s et | %ﬂset-AdJ_“Stllnt_O IIHDVE Choose the unit of
sammling CCTIC— € curve in vertical sampling data
W e
8 s
B =i R —
=2
Click here to open Data
Dictonary and choose objects.
—
F's Oscilloscope = o =
—J
aTe1
N
II! I|! J
] -
‘I!
/ LN
[ f \
/ / \
j.
& 320883
3_1kso 8_37s0 15. §25d z1 8750 281250 ms)
%
N,
Scanrate |1 62. bus Channel Scale — Offset Urit Auto  Cursor
I <1...|l5e ii -a.orv-ns;il a “IF o 8-c Time(us) Data(Ap)
Pointer offset |250 1|l 5= = = | L 8 - Cursor
— [Fpeei_AET ac 3] | ii = i“"!ﬂ Bl € 1 - cursor 11559 | 0.641602
:lu:nber of ua:.ue - 2 @ _QET_| ---||se2 — = F 2~ Corsor I :
vigger m signa . = r 2 [16.28 17.156250
“q =[5 §r| j...lie-Gjl—e Z“ ;][3 ch Id 1~ )
= . - A Decrease value |©-5° |16.524648 ‘
100 DPEC - ' L4 I 1:-6:' -0 J - v |
F oo fee = oar] B = L = -
[T continie start | Reread | finish Export Import | I
|

To choose the channel
for measurement

Time difference between
cursor 1 and cursor 2

Data difference between
cursor 1 and cursor 2
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5.4.9 Error Control

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

¥« Error Control

=] & (e

il Internal

o002 v il Encoder ABZ

ooos v il Encoder uuw

0020 v i1 Over Uoltage
ges8 v () Low Voltage
o080 v (01 Over Current
8100 v (0 Chop Resistor
0288 [ {01 Following Error
o488 v i1 Logic Uoltage
8808 [v 01 IIt Error

1888 v . Over Frequency
2008 ¥ (1 Reserved

4008 ¥ (1 Communtation

8000 v (i EEPROM Error

5.4.10 Error History

oe08 v (I} Encoder Counting

0618 v i} Over Temperature

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

#< Error History

oo &

| name | data | unit |_:
1% Error_History[8].Error 208 HEX
2= Error_History[8].DCBUS 296 U E
I Error_History[8].Speed 1272, 000 rpm
4x Error_History[8].Current =7. B0 Ap
= Error_History[8].Temperature 2h degree
6= Error_History[ 8] .Hode i: DEC
7 Error_History[8].time 11134, 950 Hin
8= Error_History[@].PWH State 7 HEX
O Error_History[1].Error 208 HEX
18 Error_History[1].DCBUS 297 u
11= Error_History[1].Speed 1680, 000 rpm
12= Error_History[1].Current =T B06 Ap
13= Error_History[1].Temperature 2d degree
1= Error_History[1].Hode i DEC
15 Error_History[1]-time 11135, 400 Hin -
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5.4.11 Control Panel

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

5.4.12 Initialize/Save

This menu is used to save and initialize parameters and reboot servo driver.

S - i
Initiahze/Save ‘ ¥

Save control parameters

Save motor parameters |

Initialize control parameters

Reboot driver

5.4.13 Driver Property

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

»

¢ Driver Property E'E'@
| name data | unit e

1= Device Type 28192 HEX

2= Device Hame JD438 drive-fan String

J= Product Uersion uiaa ASCII

e Software Uersion JD281212831458 String 3

G Manufacturer Kinco Electric {Shenzhen) Ltd. String T

G* Serial Hum JUG11805x12133 00826 String

i ID_Com 1 DEC

4 mn [ 3
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Chapter 6 Motor Selection,Trial Operation and Parameter

List

6.1 Driver and motor configuration

There is no default motor type set in driver,so users need to set the motor model before using the

driver.Please refer to the selection table in 6.1.1 when setting the motor model.

6.1.1 Configuration Table for JD Servo Driver and Motor

PC LED Motor Model Suitable Servo
Software | Display JD430 | JD620 | JD630 | JD640
Display FFF.F if not enable
K@ 404.b Display 800.0 if enable
EO 304.5 SMEG60S-0020-30AmK-3LKD N
E1l 314.5 SME60S-0040-30AmK-3LKo N
E2 324.5 SMEB80S-0075-30AmK-3LKo N
KO 304.b SMH60S-0020-30AmK-3LKDO N
K1 314.b SMH60S-0040-30AmK-3LKoO N
K2 324.b SMH80S-0075-30AmK-3LKDO N
K3 334.b SMHB80S-0100-30AmK-3LKo N
K4 344.b SMH110D-0105-20AmK-4LKDo N
K5 354.b SMH110D-0125-30AmK-4LKo N
K6 364.b SMH110D-0126-20AmK-4LKD N
K7 374.b SMH110D-0126-30AmK-4HKO N
K8 384.b SMH110D-0157-30AmK-4HKDO N
K9 394.b | SMH110D-0188-30AmK-4HKo \
KB 424b | SMH130D-0105-20AmK-4HKo \ \
KC 434.b | SMH130D-0157-20AmK-4HKo \ \
KD 444.b SMH130D-0210-20AmK-4HKO N
KE 454.b | SMH150D-0230-20AmK-4HKo \
KF 464.b | SMH150D-0300-20AmK-4HKo \
KG 474.b SMH150D-0380-20AmK-4HKO N
KH 484.b | SMH180D-0350-20AmK-4HKo \
Kl 494.b SMH180D-0440-20AmK-4HKO N
Note: m=A: No brake o= H: Direct cable connector
=B: With brake =N: HFO series standard connector
=C: YL22 series standard connector
=M: 2*M17 series Intercontec connector
=D: M17+M23 (Power M23 Intercontec connector, Encoder M17 Intercontec connector)

6.1.2 Procedure for Motor configuration

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

1.Panel operation.
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Do not enable

_ Servo and motor connect
Servo Ready correctly

Enable

i

LED displays FFF.F

hJ

LED displays 800.0

Display FFF.F or 800.0 means the motor

haven't configured

Press MODE

h 4

Enter FOO4

Enter the motor

Press ENTER

parameters”  list

. Set the motor model,
Press Enter o conlirm

Check if the motor’s model
corresponds to actual maotor

Please configure the right

Restart Servo

| Motors model before restart

L

Trail Operation

)

Sel Servo
Parameters

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

model and set servo parameters.
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6.2 Trial Operation
6.2.1 Objective

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

6.2.2 Precautions

Ensure the motor type is set correctly.

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

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

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

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

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

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

6.2.3 Operating Procedure

Please make sure the correct wiring of STO(refer to chanpter 3.4.3) before using trial operation,or the driver
will display error 200.0.

Operate by panel:

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

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

Press MODE to enter Group FO06. Arrange a test for keys, with the default value of d6.40. Firstly, press ¥ 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.

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¥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.

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

Operate by CD-PC software:

1: Set motor mode in “Motor” in the software.

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

Press MODE
Enter Fo04 | LIessENTER ) 4y 1g »| Check Motor Model
Press MODE
v ) _
Enter FOOO Press Ii‘.If‘*«TIi‘.R== do.02 . Set smd{ Positive and
negative speed can be set)
Press MODE
¥ d6, 0= Press W --

Enter FOO6 rress ANTER di.31{press ¥ change to
| d6.15)—Press & --d6.25

Test the keys

v

Press ENTER (LED displays™ abe.d”™ )
[Fotor runs with the d002 speed.Told pressing &7 |

motor runs in positive direction, pressing W means
negative direction

L
Hold
pressing Aor W

Y

Fig.6-1 Trial operation

6.3 Descriptions of Parameters

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

The address d4.00 is used to save the motor parameters set for Group 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 FO01/F002/F003/F004/F005). Three numeric objects (d2.00/d3.00/d5.00) are developed to
facilitate customers.

Parameter List: Group FOO0O (To Set Driver Instructions)

Default
Value

Numeric Internal

Display Address Range

Variable Name Meaning

0.004 (-4): Pulse control mode, including
pulse direction (P/D) , double pulse
(CWI/CCW) ,A/B phase and RS422
differential signal modes.

0.003 (-3): Instantaneous speed mode
0001 (1): Internal position control mode
0003 (3): Speed mode with
acceleration/deceleration

0004 (4): Torque mode

Note: Only applied in the situation where
no “Operation mode” function set in DIN
ports.

do.00 60600008 Operation_Mode
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do.o1

2FF00508

Control_Word_Easy

000.0: Releases the motor

000.1: Locks the motor

001.0: Clears errors

Note: Only applied in the situation where
no “Driver enable” and “Driver fault reset”
functions set in DIN ports.

do.o2

2FF00910

SpeedDemand_RPM

Sets the motor’s target speed when the
driver works in mode “-3” or “3” and the
address d3.28 is set to 0 (without external
analog control).

do.03

60710010

CMD_q

Sets input torque instructions (current
instructions) when the driver works in
mode “4” and the address d3.30 is set to
0 (without external analog control).

-2047

2047

do.o4

2FFO00A10

Vc_Loop_BW

Sets the velocity loop bandwidth. The unit
is Hz.

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

If the auto tuning result is abnormal, 58
setting this parameter may also cause
abnormal working of the driver.

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

0~600

do0.05

2FF00B10

Pc_Loop_BW

Sets the position loop bandwidth. The unit
is Hz.

Note: After setting this parameter, apply
d2.00 to save the settings as required.

d0.06

2FF00C10

Tuning_Start

If the variable is set to 11, auto tuning
starts. All input signals are neglected
during auto tuning. The variable is
automatically changed to O after auto 0 /
tuning is completed.

Sets the variable to other values to end
auto tuning.

Parameter List: Group FOO01 (To Set Real-Time Display Data)

Numeric Internal . .
Display Address Variable Name Displayed Content
d1.00 2FF0O0F20 Soft_Version_LED Software version of numeric display
d1.01 2FF70020 Time_Driver Accumulated working time of the driver (S)
d1.02 2FF01008 Motor_|It_Rate Ratio of real iit to the maximum iit of a motor
Actual data of motor overheat protection
The formula of conversion between display value and actual
| JMotor_l1t_Real*512 _ I,
d1.03 60F61210 | Motor_lIt_Real current(Average value): |,c = 2047 NG
|peak is the max. peak value of the output current
of driver.
Driver_lIt_Rate . . .
d1.04 2FF01108 - = Ratio of real It to the maximum It 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
di1.10 60F70C10 Ripple_DCBUS Fluctuating value of the bus voltage (Vpp)
d1.11 60FD0010 | Din_Status Status of an input port
d1.12 20101410 Dout_Status Status of an output port
d1.13 25020F10 Analogl out Filter output of external analog signal 1
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l\lljl:;np?;;: Kgg:gsls Variable Name Displayed Content
dl.14 25021010 Analog2_out Filter output of external analog signal 2
d1.15 26010010 Error_State Error state
dl1.16 26020010 Error_State2 Error state word 2
Driver status word
bit0: Ready to switch on
bitl: Switch on
bit2: Operation enable
bit3: Falt
bit4: Voltage Enable
bit5: Quick Stop
bit6: Switch on disable
d1.17 60410010 | Status_Word bit7: Warning
bit8: Reserved
bit9: Reserved
bit10: Target reach
bitll: Internal limit active
bit12: Step.Ach./V=0/Hom.att.
bit13: Foll.Err/Res.Hom.Err.
bit14: Commutation Found
bit15: Referene Found
d1.18 60610008 Operation_Mode_Buff | Efficient working mode of a driver
d1.19 60630020 Pos_Actual Actual position of a motor
d1.20 60FB0820 Pos_Error Position following error
di.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)
di.24 25080D10 Slave_Speed Pulse speed of the slave axis (pulse/mS)
Real speed (rpm
d1.25 606C0010 | Real_Speed RPM Intemeﬁ Sam(pﬁng) fime: 200 MS
d1.26 60F91910 | Real Speed RPM2 IRea' speed (0.01 rpm)
nternal sampling time: 200 mS
d1.27 60F91A10 | Speed_1mS Speed data (inc/1 mS)
Internal sampling time: 1 mS
d1.28 60F60C10 CMD_qg_Buff Internal effective current instruction
Actual current
The formula of conversion between display value andactual current:
| = 1.q *Ipﬂ
d1.29 60F61710 I_qg ™ T 2047 \/E
|peak is the max. peak value of the output current
of driver.
d1.30 60F90E10 K_Load Load parameter
d1.31 30100420 Z_Capture_Pos Position data captured by encoder index signals

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

Numeric Internal q 8 Default
Display Address Variable Name Meaning value Range
1. Stores all setup parameters except
d2.00 | 2FF00108 Store_Loop_Data those of a motor 0 /
10: Initializes all setup parameters except
those of a motor
d2.01 60F90110 Kvp Sets the response speed of velocity loop 35767
d2.02 60F90210 Kvi Time used to adjust speed control to 0~
compensate minor errors 16384
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l\lljl:;np?;;: K:;g:g:ls Variable Name Meaning Dve;ﬁj ue!t Range
Notchf/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
d2.03 60F90308 Notch_N when the motor drives the machine. The | 45 0~90
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.
Enable or disable the notch filter
d2.04 60F90408 Notch_On 0: Disable the trap filter 0 /
1: Enable the trap filter
You can reduce the noise during motor
operation by reducing the feedback
bandwidth of velocity loop. When the set
bandwidth becomes less, the motor
d2.05 60F90508 Speed_Fb_N responds slower. 7 0~45
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.
0: Speed response after traveling through
a low-pass filter
d2.06 60F90608 Speed_Mode 1: Direct speed response without filtering 0 /
2: Feedback on output feedback
d2.07 60FB0110 Kpp Proportional gains on position loop Kpp 1000 26384
. 0 indicates no feedforward, and 256 0~
d2.08 60FB0210 K_Velocity_FF indicates 100% feedforward 255 256
d2.09 60FB0310 K_Acc_FF The data is inversely proportional to the 7EEE 32767
feedforward ~10
) To set trapezoidal acceleration (rps/s) in 0~
d2.10 2FF00610 Profile_Acce_16 the “3” and “1” modes 610 2000
) To set trapezoidal acceleration (rps/s) in 0~
d2.11 2FF00710 Profile_Dece_16 the “3” and “1” modes 610 2000
To set the response speed of the current
d2.12 60F60110 Kcp loop and this parameters does not require | / /
adjusting
d2.13 60F60210 Kei Time used to_adjust current control to / /
compensate minor errors
d2.14 60730010 CMD_q_Max !ndicate_s the maximum value of current / /
instructions
The factor that limits the maximum speed
in the torque mode
F =F B hrs £ ¥ |
Actual torque Set torque _Actual speedMagimum speed
=F — NNV -V ‘ JoamedF >1f 0~
d2.15 60F60310 Speed_Limit_Factor polioraesetoaie T pcaispees M pse - Aclpesdlafm geed
1000
V the maximum speed complies with
d2.24  Max_Speed_RPM  parameter
settings
Runs polarity reverse
0: Counterclockwise indicates the forward
d2.16 607E0008 Invert_Dir direction 0 /
1. Clockwise indicates the forward
direction
d2.17 60F90E10 K_Load Indicates load parameters / 15000
d2.18 60F90B10 Kd_Virtual Indicates the kd of observers 1000 227 67
d2.19 60F90C10 Kp_Virtual Indicates the kp of observers 1000 g; 67
- . . 0~
d2.20 60F90D10 Ki_Virtual Indicates the ki of observers 0 16384
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Numeric Internal . . Default
Display Address Variable Name Meaning Value Range
Proper increase in this data will reduce
the tuning error, but machine vibration will
become severer. This data can be 0~
d2.21 60F91010 Sine_Amplitude adjusted properly according to actual | 64 1000
conditions of machines. If the data is too
small, the auto tuning error becomes
greater, or even causes a mistake.
It is helpful to reduce the auto tuning time 0~
d2.22 60F91110 Tuning_Scale by reducing the data, but the result may | 128 16384
be unstable.
) . Indicates  filter  parameters  during 1~
d2.23 60F91210 Tuning_Filter auto-tuning 64 1000
d2.24 60800010 Max_Speed RPM Limits the maximum rotation speed of 5000 0~
motors 6000
) Max_Following_Error=
d2.25 2FFO0OE10 | Max_Following_Error_16 100*Max_Following_Error_16 100 /
d2.26 60FB0510 Pos_Filter_N Average filter parameter 1 /

Parameter List: Group FO003 (To Set Input/Output & Pattern Operation

Parameters)
Numeric Internal . . Default | Rang
Display Address Variable Name Meaning Value o
1: Stores all setup parameters except
d3.00 2FF00108 Store_Loop_Data | MOtrs 0 /
) —-00P_ 10: Initializes all setup parameters except
motors
d3.01 20100310 Din1_Function 000.1 /

000.0: Cancel function

000.1: Driver enable

000.2: Driver fault reset

. ) 000.4: Operation mode control
d3.02 20100410 Din2_Function 000.8: P control for velocity loop 000.2 /
001.0: Position positive limit
002.0: Position negative limit
004.0: Homing signal

d3.03 20100510 Din3_Function 008.0: Reverse speed demand 0004 |/
010.0: Internal speed control 0
020.0: Internal speed control 1
800.1: Internal speed control 2

_ ] 040.0: Internal position control O
d3.04 20100610 Din4_Function 080.0: Internal position control 1 000.8 /
800.2: Internal position control 2
800.4 Multi Din O

. . 800.8 Multi Din 1

d3.05 20100710 Din5_Function 801.0 Multi Din 2 001.0 /
802.0 Gain switch 0
804.0 Gain switch 1
d3.06 20100810 Din6_Function 100.0: Quick stop 0020 |/
200.0: Start homing

400.0: Activate command
Note:DinX_Function(X is 1-7) is used to

define the function of digital inputs.
d3.07 20100910 Din7_Function 004.0 /

d3.08 2FF00D10 Dio_Polarity Sets 10 polarity 0 /

Simulates input signals, and enforce

d3.09 2FF00810 Dio_Simulate ; ;
- output signals for outputting
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52

Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Rang
e

d3.10

20000008

Switch_On_Auto

Automatically locks motors when drivers
are powered on

0: No control

1. Automatically locks motors when
drivers are powered on

Note:The “Driver enable” function in
DIN_Function must be cancel before
setting this value.

d3.11

20100F10

Doutl_Function

d3.12

20101010

Dout2_Function

d3.13

20101110

Dout3_Function

d3.14

20101210

Dout4_Function

d3.15

20101310

Dout5_Function

000.0:Cancel function

000.1: Ready

000.2: Error

000.4: Position reached

000.8: Zero velocity

001.0: Motor brake

002.0:Velocity reached

004.0: Index

008.0: The maximum 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 0

200.0: Multi Dout 1

400.0: Multi Dout 2
Note:DoutX_Function(X is 1-5) is used to
define functions of the digital outputs.

000.1

000.0

00a.4

000.8

000.0

d3.16

20200D08

Din_Mode0

If a digital input is defined as Operation
mode,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
mode,then this operation mode is
selected when the input signal is valid

d3.18

20200910

Din_Speed0_RPM

Multi-speed control: 0 [rpm]

d3.19

20200A10

Din_Speedl_RPM

Multi-speed control: 1 [rpm]

d3.20

20200B10

Din_Speed2_RPM

Multi-speed control: 2 [rpm]

d3.21

20200C10

Din_Speed3_RPM

Multi-speed control: 3 [rpm]

d3.22

25020110

Analogl_Filter

Used to smooth the input analog signals
Filter Frequency: f= 4000/ (2m*
Analogl_Filter)

Time Constant:t= Analog1_Filter/4000
(S)

127

d3.23

25020210

Analogl_Dead

Sets dead zone data for external analog
signal 1

0~
8192

d3.24

25020310

Analogl_Offset

Sets offset data for external analog signal
1

-8192

8192

d3.25

25020410

Analog2_Filter

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

Time Constant: 1= Analog1_Filter/4000

(©)

127

d3.26

25020510

Analog2_Dead

Sets dead zone data for external analog
signal 2

8192

d3.27

25020610

Analog2_Offset

Sets offset data for external analog signal
2

-8192

8192




KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

53

Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Rang
e

d3.28

25020708

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.

d3.29

25020A10

Analog_Speed_Factor

Sets the proportion between analog
signals and output speed

1000

d3.30

25020808

Analog_Torque_Con

Chooses analog-torque channels
0: Invalid analog channel

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

d3.31

25020B10

Analog_Torque_Factor

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

1000

d3.32

25020908

Analog_MaxT_Con

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

d3.33

25020C10

Analog_MaxT_Factor

Indicates the max torque factor on analog
signal control

8192

d3.34

25080110

Gear_Factor

Indicates the numerator to set electronic
gears 0 when the operation mode is -4

1000

-3276

32767

d3.35

25080210

Gear_Divider

Indicates the denominator to set
electronic gears 0 when the operation
mode is -4

1000

1/-\_,
32767

d3.36

25080308

PD_CW

Pulse mode control

0...Cw/CCwW

1...Pulse/Direction

2...Incremental encoder
10..CW/CCW(RS422 type)
11..Pulse/Direction(RS422 type)

12.. Incremental encoder (RS422 type)
Note:0,1,2 are used for PIN4,5,9,
10,14,15 of Master_Encoder
interface,they are TTL signal.

10,11,12 are used for PIN6,7,8,11,
12,13,they are differential signal.

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

d3.37

25080610

PD_Filter

To flat the input pulse.

Filter 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 input
frequency (k Hz)

600

600

d3.39

25080910

Position_Reach_Time

Indicates the position reached time
window in the pulse mode

Unit: mS

10

0~
32767

d3.40

2FF10108

Din_Position_Select L

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

Din_Pos1

Din_Pos2

Din_Pos3

Din_Pos4

Din_Pos5

Din_Pos6
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Numeric Internal . . Default | Rang
Display Address Variable Name Meaning Value e
Din_Pos7
d3.41 2FF10210 Din_Position M Refer to d3.42 0
The position of internal position set in
d3.42 2FF10310 Din_Position_N Din_Position_Select_L 0
- - Din_Pos =
Din_Position_M*10000+Din_Position_N
Absolute positioning/Relative
positionin gsetting
. 2F:Absolute positioning
d3.43 20200F10 Din_Control_Word AF:Relative positioning 2F
Note:This parameter needs to save and
reboot driver after change.
d3.44 20201810 Din_Speed4_RPM Multi-speed control: 4 [rpm] 0
d3.45 20201910 Din_Speed5_RPM Multi-speed control: 5 [rpm] 0
d3.46 20201A10 Din_Speed6_RPM Multi-speed control: 6 [rpm] 0
d3.47 20201B10 Din_Speed7_RPM Multi-speed control: 7 [rpm] 0

Parameter List: Group FO04 (To Set Motor Parameters)
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Numeric Internal . Meaning
display Address Variable Name
d4.00 2FF00308 Store_Motor Data 1: Stores the set motor parameters
d4.01 64100110 Motor_Num No need to use this parameter.
Type of encoders
001.1: Differential ABZ and differential UVW signals
d4.02 64100208 Feedback_Type 001.0: Differential ABZ and UVW signals of TTL
000.1: ABZ of TTL and differential UVW signals
000.0: ABZ of TTL and UVW signals of TTI
d4.03 64100508 Motor_Poles E‘;Tber of motor poles pairs
d4.04 64100608 Commu_Mode Searching excitation mode
d4.05 64100710 Commu_Curr [S('j"é":‘:;c“'”g excitation current
d4.06 64100810 Commu_Delay '[?ne's‘"’]‘y in searching excitation
Indicates current settings on overheat protection of
d4.07 64100910 Motor_|It_|I motors
Ir[Arms]*1.414*10
Indicates time settings on overheat protection of
d4.08 64100A10 Motor_lIt_Filter motors
Time: N*256/1000 Unit: S
44.09 64100B10 Imax Motor Indicates max peak current of motors
— I[Apeak]*10
44.10 64100C10 L_Motor Indicates phase inductance of motors
L[mH]*10
da11 64100D08 R Motor Indlc?tes phase resistance of motors
- R[Q]*10
Indicates the reverse electromotive force of motors
d4.12 64100E10 Ke_Motor Ke[Vp/krpm]*10
Indicates the torque coefficient of motors
d4.13 64100F10 Kt_Motor KANm/Arms]*100
Indicates the rotor inertia of motors
d4.14 64101010 Jr_Motor Jrfkgm~2]*1 000 000
Indicates the duty cycle of contracting brakes
d4.15 64101110 Brake_Duty Cycle 0~2500[0....100%]
d4.16 64101210 Brake_Delay Indicates the _delay time of contracting brakes
- Default value: 150 ms
da.17 64101308 Invert_Dir_Motor Indicates the rotation direction of motors
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Numeric Internal 3 Meaning
display Address Vel NEme

d4.18 64101610 Motor_Using Current using motor type

Motor type configuration,please refer toChapter 6.1.
PC.....LED Display.......Motor type

"EQ"....... 304.5.......... SME60S-0020-30
"E1"....... 314.5.......... SME60S-0040-30
"E2"....... 3245.........SME80S-0075-30
"KO"....... 304.B..........SMH60S-0020-30
"K1".....314.B. SMH60S-0040-30
"K2".....324B.......... SMH80S-0075-30
"K3".....334B.......... SMH80S-0100-30
"K4".....344.B............ SMH110D-0105-20
"K5".....354.B.......... SMH110D-0125-30

d4.19 64101410 Motor_Num "Kg6"......364.B.......... SMH110D-0126-20
"K7".....374.B............ SMH110D-0126-30
"K8".....384.B.......... SMH110D-0157-30
"K9".....394B.......... SMH110D-0188-30
"KB".....424B.......... SMH130D-0105-20
"KC"......434B.......... SMH130D-0157-20
"KD"......444 B.......... SMH130D-0210-20
"KE".....454 B.......... SMH150D-0230-20
"KF"......464.B........... SMH150D-0300-20
"KG"....474B.......... SMH150D-0380-20
"KH"....484B.......... SMH180D-0350-15
"KI".....494B.......... SMH180D-0440-15

Parameter List: Group FO05 (To Set Driver Parameters)

Numeric Internal Variable Name Meaning Default
Display Address Value
1: Stores all control parameters except
d5.00 2FF00108 Store_Loop_Data motor parameters 0
10: Initializes all control parameters except
motor parameters
Station No. of Drivers
Note: To change this parameter, you need
d5.01 10080008 ID_Com to save it with the address “d5.00”, and 1
restart it later.
Set the baud rate of RS232 port
540 19200
270 38400
d5.02 2FE00010 RS232_Bandrate 90 115200 270
Note: To change this parameter, you need
to save it with the address “d5.00”, and
restarts it later.
Sets the baud rate of RS232 port
540 19200
d5.03 2FE10010 U2BRG 270 38400 270
90 115200
You need not restart it,but it can’t be saved.
d5.04 60F70110 Chop_Resistor Indicates the values of braking resistors 0
d5.05 60F70210 Chop_Power_Rated Irgg:gfgres the nominal power of a braking 0
Indicates the time constant of a braking
d5.06 60F70310 Chop_Filter resistor 60
Time: N*256/1000 Unit: S
Indicates data configuration of U phase
. shift.
d5.07 25010110 ADC_Shift_U Note:Factory parameters,users shouldn’t /
change it.
Indicates data configuration of V phase shift
d5.08 25010210 ADC_Shift_V Note:Factory parameters,users shouldn’t | /
change it.
d5.09 30000110 Voltage 200 ADC original data when DC bus voltage is | /
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200V

Note:Factory parameters,users shouldn’t
change it.

ADC original data when DC bus voltage is
360V

Note:Factory parameters,users shouldn’t
change it.

Indicates the excitation pointer of a motor
d5.11 60F60610 Comm_Shift_ UVW Note:Factory parameters,users shouldn’t | /
change it.

Indicates error masks
d5.12 26000010 Error_Mask Note:Factory parameters,users shouldn't | FFF.F
change it.

Indicates the relay operating time of
capacitor short-circuits

d5.13 60F70510 RELAY_Time Unit: mS 150
Note:Factory parameters,users shouldn’t
change it.

d5.14 2FF00408 Key_Address_F001 Sets numeric display data /

d5.10 30000210 Voltage_360

0: 1to1
d5.15 65100B08 RS232_Loop_Enable 1. 1toN 0
Set the baudrate of RS485 port
1080 9600

540 19200

270 38400

90 115200 540
Note: To change this parameter, you need
to save it with the address “d5.00”, and
restarts it later..

d5.16 2FFDO0010 User_Secret

56



KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

Chapter 7 Operation on Input/Output Ports

KINCO JD servo driver has 8 digital input ports and 7 digital output ports (the OUT1,0UT2,0UT7 ports can
drive 100 mA, and OUT3-OUT®6 port can drive 500 mA load,and can directly drive the brake device). You can
freely configure all functions on digital input/output ports according to application requirements.

7.1 Digital Input

7.1.1 Polarity Control on Digital Input Signals

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

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

Table 7-2 Polarity setting methods for digital input signals

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

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

24YDC Sl DINL

T ——
i

51k
COMI lk E
ov E;

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

S

Use panel to change the polarity
Table 7-3 Polarity setting for digital input signal DIN1

©, ©) ® @
Input/output port | Channel selection Reserv | 0: DIN1 is enabled
selection Set to 1 (DIN 1|ed when S1 opens
Set to 1 (input port selected) 1. DIN1 is enabled
selected) when S1 closes

Namely, if d3.08 is set to “110.0”, it indicates that DIN1 is normally close.If d3.08 is set to “110.1”, it indicates
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that DIN1 is normally open.

Use PC software to change polarity

Use the PC software to connect to JD servo and then open 1/O port.The LED under polarity are green,it
indicates that the inputs are normally open.As following figure,if you change the LED of DIN5 and DING into
red,it indicates thqt DIN5 and DIN6 are normally close.

< /O Port ===
Function SinulatePolarity Real Uirtual
DIMi[driver enable ... K & @
pINZ|Fault reset .- KN & &
pIN3|operation mode ... KN & @&
DIN4|P contrel - - O & @
pINs[positive limit --- & @
DING negetive limit --- & &
pIN7 homing signal  --- O & @
DINg NULL --- ® &
Function Simulate Polarity Real

pouT4 |ready -

pouT2 [NULL - -

DOUT3 ||mEitiun reached+vel _ __

DOUTY |zeru velocity aod

pouTs [NULL -

nuu76|mutur brake sog

| I () 0
T[T T T T
0O OO 9D

DOUT7 |error .-

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

7.1.2 Simulation of Digital Input Signals

Table 7-4 10 simulation variable

Numeric . ,
Display Variable Name Meaning
d3.09 Dio_Simulate Simulates input signals, and enforces
output signals for outputting

Dio_Simulate (IO 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 7-5 Settings on simulation of digital input signals
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@ @ ® @
Input/output port | Channel Reser | 0: No input signal is simulated, and no output
selection selection ved signal is compulsorily outputted
0: output port Input: 1-8 1: Input signal is simulated, and output signal
1: input port Output: 1-7 is outputted compulsorily
Other: Check the current status

Example 7-2: Simulate digital input DIN1

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”,

Table 7-6: Simulate digital input DIN1

@ ® ® @
Input/output port | Channel selection Reserved 0: Invalid DIN1
selection Setto 1 (DIN 1 selected) simulation
Set to 1 (input port 1. Valid DIN1
selected) simulation

it indicates that DIN1 input signals are simulated.

7.1.3 Status Display of Digital Input Signals

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

Numeric Display

Variable Name

Meaning

di.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.

7.1.4 Addresses & Functions of Digital Input Signals
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Table 7-8 Addresses & default functions of digital input signals

Numeric
Display

Variable Name

Meaning

Default Value

d3.01

Din1l_Function

000.0:
000.1:
000.2:
000.4:

d3.02

Din2_Function

000.8:
001.0:
002.0:
004.0:

d3.03

Din3_Function

008.0:
010.0:
020.0:
800.1:

d3.04

Dind_Function

040.0:
080.0:
800.2:

Cancel function

Driver enable

Driver fault reset
Operation mode control
P control for velocity loop
Position positive limit
Position negative limit
Homing signal

Reverse speed demand
Internal speed control 0
Internal speed control 1
Internal speed control 2
Internal position control O
Internal position control 1
Internal position control 2

800.4 Multi Din O

000.1 (Driver enable)

000.2 (Driver fault reset)

000.4 ( Operation mode
control)

000.8 ( Operation mode
control)




Kincos#

Kinco JD Series Servo User Manual

60

800.8 Multi Din 1
. . 801.0 Multi Din 2 001.0 ( Position positive
d3.05 Din5_Function 802.0 Gain switch 0 mit)
804.0 Gain switch 1
100.0: Quick stop
. . 200.0: Start homing 002.0 ( Position positive
d3.06 Din6_Function | 400.0: Activate command limit)
Note:DinX_Function(X is 1-7) is
used to define the function of
digital inputs. iti iti
d3.07 Din7_Function g Y QO{LO ( Position positive
limit)
Table 7-9 Meaning of defined functions of digital input signals
Function Meaning

Cancel function

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 FO003 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”) or reverse
the target torque in torque mode(4).

Internal speed
control O

Internal speed
control 1

Internal speed
control 2

To control internal multiple speeds.

Internal position
control 0

Internal position
control 1

Internal position
control 2

To control internal multiple positions.

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)
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Function Meaning

When the signal is valid, the motor shaft releases.

After the signal is removed, the driver requires re-enabling.

When the rising edge of the signal is detected,it will start homing
command.

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

Quick stop

Start homing

Activate command

Example 7-3: 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 7-10 shows the setup method.

Table 7-10 Digital Input Port DIN1 Defined as the “Driver Enable” Function

. : Parameter
Numeric Display Variable Name Settings

d3.01 Din1_Function Set to 000.1
d3.00 Store_Loop_Data Setto 1

Note: Any digital output of DIN1-8 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 7-11 describes the setup method.

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

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

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

gaaz2 fault reset

gae. operation mode

gaas P control

gg1a positive limit

gaza negetive limit

gaaa homing signal

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

n1H3|uperatiun mode nod

nlﬂqu control nog

DIH5|pDSitiue limit aod

m

DING negetive limit ---

pIN7|homing signal  ---

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

Laoa active command

read
DDUT1| v ga61 internal speed 2

I O000000000000000000®™

gaa2 internal position 2
HULL
bout2 | 8004  Hulti Din ©
pouTa Position reached+vel HABE | Multi Din 1 -
{11 I
DDUTH|ZEVU velocity
0K | Cancel
pouTs [NULL \ _ _ |
DOUTS |mutur brake ood [

Fig.7-3 Set digital 1/0 function in PC software

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

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

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

Ngmerlc Variable Name Parameter Settings
Display
. . Change the default value 001.0
d3.05 Din5_Function (position positive limit) to 000.0
. . Change the default value 002.0
d3.06 Din6_Function (position negative limit) to 000.0
d3.00 Store_Loop_Data Setto 1

Example 7-5: Operation Mode Control on Drivers

Requirements: Defines the input port DIN3 as the operation mode control on drivers, and the operation mode
is “-4” (pulse control mode) when DINS fails, and is “-3” (instantaneous speed mode) when DIN3 is valid.
Table 7-13 describes the setup method.
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Table 7-13 Settings on operation mode control on drivers

Numeric Display Variable Name Parameter Settings
d3.03 Din3_Function Set to 000.4
d3.16 Din_Mode0 Set to 0.004 (-4)
d3.17 Din_Model Set to 0.003 (-3)
d3.00 Store_Loop_Data Setto 1

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

7.1.5 Wirings of Digital Input Port

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

Servo driver
24VDC = E L COMIL — TE
COMI : A
F=2
ov ﬂ—*—ﬁ’/; . DINL I -
DIN1 Tk —_—
NREST
% E DI J
DIN2 =
« [Z¥ A
F o O Sl -"W‘\ Fu I
DIN3 sk
2L
Controller L—-% S5 ST f
VD | \‘EGMII COMIZ =
; 5.1
(AL
(114 ﬂ‘-‘—b—"”": }_..-': M £ P I
DINS o ~
« [Z
* @ - DING =& J
DING 51k
=1
F N LI & [ —— ]
DINT ———
Sk
r~
_°"'-f: i a DiMg I
DINS

Fig.7-4 NPN wiring diagram (to the controller that supports low level output)
2. PNP wiring diagram (to the controller that supports high level output)
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Servo driver
o - S ¢ eon L
coMmn - P
NE=2
24VDC —— S5 B [——
DIN1 1k R
HERE=ZT
% h_DiMa %  ——
Din2 sk )
« E
—a e Y- |
DIN3 1 Sk
=
Controller =—"= S S m——————
ov <t C?E:I-Iml COMIZ i
=2
VDo I—O—'—O—"": . DING |
DINS s 1k
=%
e b DIHG ]
DING
51k
> L4
y LY DI St [ — ]
DIN7 e
5.1k
F~ 4
oo e DI e
DINS

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

7.2 Digital Output

7.2.1 Polarity Control on Digital Output Signals
Note:All the digital output are normally open by default.

Table 7-14 Variables for setting simplified 10 polarity

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

Dio_Polarity (simplified 10 polarity settings) is used to set the polarity of valid digital output signals. The
number “1” indicates normally open, and “0” indicates normally close.Default is 1.

Example 7-6: Polarity setting for digital output OUT1

7.2.1.1: Use panel to change polarity
Table 7-15 Polarity setting for digital output OUT1(Default is ready function)

) @ ® @

Inpust/ec;g(t:gg:]port Channel selection 2|:052UT1 is normally
Set to 0 (Output port Setto1 (OUT1 Reserved 1: OUT1l is normally
selected)
selected) open.
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Namely, if d3.08 is set to “010.0”, it indicates that OUT1 is normally close.If d3.08 is set to “010.1”, it indicates
that OUT1 is normally open.
7.2.1.2: Use PC software to change polarity,please refer to 7.1.1.2.

7.2.2 Simulation of Digital Output Signals (More details please refer to 7.1.2)

Table 7-16 10 simulation variables

Ngmerlc Variable Name Meaning
Display
Dio_Simulate Simulates input signals, and force the
d3.09 -
output signal

Dio_Simulate (10 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.

7.2.3 Status Display of Digital Output Signals

Table 7-17 Variables for status display of digital output signals

Numeric Display

Variable Name

Meaning

d1.12

Dout_Status

Status of an output port

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

7.2.4 Addresses and Functions of Digital Output Signals

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

Ngmerlc Variable Name Meaning Default Value
Display
000.0: Disable
. 000.1: Ready
d3.11 Doutl_Function | 500.2: Error 000.1 (Ready)
000.4: Position reached
000.8: Zero velocity
001.0: Motor brake
d3.12 Dout2_Function | 002.0:Velocity reached 000.0 (No function)
004.0: Index
008.0: The maximum speed
obtained in the torque mode 00a.4 (Position
. 010.0: PWM ON reached/Velocity
d3.13 Dout3_Function 020.0: Position limiting reached/Max. velocity
040.0: Reference found limit)
080.0: Reserved
100.0: Multi Dout 0
d3.14 Dout4 Function | 200.0: Multi Dout 1 000.8 (Zero velocity)
400.0: Multi Dout 2
Note:DoutX_Function(X is 1-5)
is used to define the function
d3.15 Dout5_Function | of digital outputs. 000.0 (No function)

Table 7-19 Meanings of the functions defined by digital output signals

Function Meaning
Disable Cancel the function of this digital output
Ready The driver is ready for operation.
Error Alarm signals are output, indicating that the driver is faulty.

Position reached

In the “-4” mode of pulse control, the target position data keeps

65



KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

unchanged in the window (d3.39) of the time of reaching the
target position, and position errors are within the window of
reaching the target position.

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

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

Velocity reached 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.

Example 7-7: “Ready” settings

Requirement: The OUT1 is defined as the “Ready” function. For details on settings, see Table 7-19,
Table 7-20 “Ready” settings

. , Parameter

Numeric Display Variable Name Settings
d3.11 Doutl Functio Set to 000.1
d3.00 Store_Loop_ Data Setto 1

7.2.5 Wiring of Digital Output Port

1. Internal circuit diagram of digital output ports
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e L0 L
] - I\/‘_ e T 1-
T@E L
=[ e JOUT 2.

OUTS

«
Driver ’?@m AU
_:—K_
[ =

Izolated driwve

Izolated driwve

i
[

T 7-

O

Fig.7-6 Internal circuit diagram of digital output
Note:1.0UT3,0UT4 and OUT5 use the same common terminal(COMO).
2.1t must connect external power supply to terminals 24VO and COMO when using OUT6.

2.NPN Wiring Diagram (OUT1-OUT?7 all support this)
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Driver OUT+ X0

CRIT+

- PLC OUT
¥"I: OLUT- =| II COM_| -~ = {

T

+24V

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

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

Dirver o UL |} 1M

+24V PLC OoUT

| OUT- 0.X |-

CUT-

Fig.7-8 PNP wiring diagram (to controllers that support valid low level input))

4. To connect a relay to the digital output port, do remember to connect a diode in inverse parallel, as shown
in Fig.7-9.
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Fig.7-9 To connect a relay to the digital output port
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Chapter 8 Operation Mode

8.1 Pulse Control Mode (“-4” Mode)

8.1.1 Wiring in Pulse Control Mode

1. Wiring diagram of FD driver in pulse control mode

---------------------------------- -
u—-||—i Comman terminal 9 i ! 1 D ) ,
" of input signals com | ~ ouT1+ igital outpu? channel
Cl// Digital input 1 4 5.1KQ # d E 3 Digital output channel 1-
=, DIN1 D_ilﬁ!*C ouT1-
B Digital input2 6 DINZ — #C ~ ouUT2T 5  Digital output channel 2+
:l»-‘/ Digital input3 8 #’ [ 7 Digital output channel 2-
=, DIN3 :‘fﬁ;c ouT2- —
o Digital input 4 10 DINg p— JC o ouT3 9  Digital output channel 3
:VIE Digital input s 12 L 11 Digital output channal 4
DINS TEAC] = oyt
,1_[ Digital input 6 14 1] 13 Comman terminal of digital output
DING D,E!—’K:, COMO
oG Digital input 716 15
18 NG NG 17
20 NG AN 19 Analog input channel 1
i 1
22 NG GNDA 21 GND for analog signa
24 GND ADC AINZ 23 Analog input channel 2
Encoeder output Z 28 ENCO-Z GNDA 25 GND for analog signal ) ,
E : 7 Pulse + wae command input
ncoder outpu 28 ENCOZ __:lf o PULT 27 Pulse
t i - lunin Pulse -
Encoder output B I;D ENCOB PUL. 29 ulse . -
E e iput /1B Diracti | u'se command inpul
neoder aulpu 2 ENCOJB __:1?’ —- DIR+ 1 irection
Encod t A -tuning Diraction -
neoder outpu 34 ENCOA i DIR. 33 Direstion
Encod lout (4 36 35
— ENCO-/A NC

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

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

Controller FD Servo

oo

1 PULHEW: | -
“PUL- ,L}_'C_

? PUL-/CW-

= DR W o
gl S AB

IR0

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

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

Crairelles

PUL+MW+

L FoL 231

PUL-ACW-

DHEA/COWH

e (]
Ty -
p o — —

L

Controller

DIR-ACCW:

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

8.1.2 Parameters for Pulse Control Mode

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

Numeric Variable Name Meaning Default Value Range
Display
d3.34 Gear_Factor Numerator of electronic | 1000 -32767~32767
gear 0 in mode -4
d3.35 Gear_Divider Denominator of electronic | 1000 1~32767
gear 0 in mode -4

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

Command pulse input

Gear _ Factor

F1

Gear _ Divider

Command pulse output

Gear _ Factor

Namely: F2=

*F1

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.

B
»

F2

Multi electronic gears can be defined by DIN with function “Multi DinX” as shown in following table.

L . _ . 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 Factor1 | 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_Factor4 | 25090710

1 0 0 Electronic gear 4 —
Gear_Divider 4 | 25090810

71




Kincos#

Kinco JD Series Servo User Manual

) Gear_Factor5 | 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 8-2 Parameters for pulse mode selection
Numeric Variable Name | Meaning Default Range
Display Value
d3.36 PD_CW 0: Double pulse (CW/CCW) mode 1 N/A

1. Pulse direction (P/D) mode

2. Incremental encoder mode

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

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

AL
\ /7 Nigigh

Effective on
rising edge

]

Forward rotation Reverse rotation

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

Effective on the“ |_| |

rising edge /

Forward rotation

L L L

Reverse rotation

Incremental encoder mode (d3.36=2)
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A

1. Parameters for pulse filtering coefficient

Table 8-3 Parameters for pulse filtering coefficient

Numeric Variable Meaning Default Range

Display Name Value

d3.37 PD_Filter Used to smooth the input pulses. 3 1~3276
Filter frequency: f = 1000/(2m* 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.

2. Parameters for pulse frequency control

Table 8-4 Parameters for pulse frequency control

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

5. Parameters for gain control on position loops and velocity loops
Current loops are related to motor parameters (optimal parameters of the selected motor are default for
the driver and no adjusting is required).
Parameters for velocity loops and position loops should be adjusted properly according to loading

conditions.

During adjustment of the control loop, ensure that the bandwidth of the velocity loop is at least twice of
that of the position loop; otherwise oscillation may occur.

Table 7-5 Parameters for gain control on position loops

Numeric Variable Name Meaning Default | Range

Display Value

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

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

d2.09 K_Acc_FF The value is inversely proportional to the | 32767 | 32767~10
feedforward
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d0.05 Pc Loop BW Sets the bandwidth of the position loop in Hz. 0 /

d2.26 Pos_Filter N Average filter parameter 1 /

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

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

I, *K,*Encoder _R

K_Acc FF= Note: K_Acc_FF is inversely proportional to the acceleration
250000*+/2*J, *
feedforward.
Table 8-6 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 Kuvi: If the integral gain of the velocity loop increases, the low-frequency intensity
is improved, and the time for steady state adjustment is reduced; however, if the integral gain is too great,
system oscillation may occur.

Multiple gains can be defined by DIN with the function “Gain Switch 0” and “Gain Switch 1” as shown in
following table.

Gain Switch 1 Gain Switch O Descriptions Parameters

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

Kpp of Gain 1 23400610
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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 “Pl_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.

8.1.3 Examples of Pulse Control Mode

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

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

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 8-1: 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 8-7 describes the setup method.

Table 8-7: Pulse control mode “-4” — enable the driver through external digital input

Numeric Variable Name Meaning Parameter Settings

Display

d3.01 Dinl_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)
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d3.06 Din6_Function Defines the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din_Mode0 Select this operation mode when | Setto 0.004 (-4) mode
input signals are invalid (pulse control mode)
d3.17 Din_Model Select this operation mode when Set to 0.003 (-3) mode
input signals are valid (instantaneous speed mode)
d3.34 Gear_Factor Indicates the numerator to set | Setto 2000
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 8-2 Pulse control

driver power on

mode “-4” — enable the driver automatically after

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 8-8 describes the setup method.
Table 8-8 Pulse control mode “-4” — enable driver automatically after driver power on

Numeric Variable Name Meaning Parameter Settings
Display
d3.01- DinX_ Function Defines the functions of digital input | None of the digital input port
d3.07 1~7 ports 1-7 can be set to 000.1, that is, the
Enable function is not controlled
by any digital input port.
d3.02 Din2_Function Defines the functions of digital input 000.2 (Error resetting)
port 2
d3.03 Din3_Function Defines the functions of digital input | 000.4 (Control on operation
port 3 modes for the driver)
d3.05 Din5_Function Defines the functions of digital input The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Defines the functions of digital input The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.10 Switch_On_Auto 0: No control Setto 1
1:Automatically locks the motor when
the driver is powered on
d3.16 Din_Mode0 Select this operation mode when | Setto 0.004 (-4) mode
input signals are invalid (pulse control mode)
d3.17 Din_Model Select this operation mode when | Setto 0.003 (-3) mode
input signals are valid (instantaneous speed mode)
d3.34 Gear_Factor Indicates the numerator to set Set to 1000
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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

8.2 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.

Velocity 4
Target velocity
] Ly |II *  Titne
A cceleration Deceleration

Fig. 8-4 The speed mode “3” with acceleration/deceleration
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8.2.1 Wiring in Analog — Speed Mode

=== Common terminal
[ of input signais 2 coml - oUT1+ 1 Digital sutput channel 1+
. "o ot "
oG Digital input 1 4 o1 :@: ouTH- 3 Digital output channel 1-
oo Digital input2 6 DINZ E OUT2+ 5 Digital output channel 2+
| T — 7 P L
o b Digital input3 8 DING = C‘G E" i oUT2 7__ Digital output channsl 2-
L B Ex — . ! .
Digital input 410 | 1 9  Digital output channel 3
oD — DN [ SEssr ] e S pm—
CI/E! Digital input5 12 DING ouT= 11 Digital output channel 4
T ==~
Digital input 6 14 DING ] E =L ] fL COMO 13 Common terminal of digital output
ot | ™ — - - e e
o Digital input 7 16 DINT _'—|§—’Cr NG 15
18 NG @ NG 17
20 NG AN 19 Analog input channel 1 ____ Sheed mode:
22 NG GNDA 21 GND for analog signal ! H Sf;%}j‘ﬁq‘,‘.:"a"d
24 oND ADC ANz 23 Analog input channel 2 _. o
Encoder outpl Z 26 ENCOZ < GNDA 25 GND for analog signal ! X X
Encoder output /Z 28 ENCO-Z PUL+ 27 Puse+
Encoder output B Pulse -
M ENCO-B PUL- 29 -
Encoder output /B 32 ENCOTB DIR+ 31 Direction +
Encoder outpul & 34 Direction -
— Encodoroulpul A 34 | ENCO-A DIR- 33
Encoder output /&4 36 35
————— ENCO-/A NC

Fig. 8-5 Wiring diagram of FD Servo in analog—speed mode

8.2.2 Parameters for Analog — Speed Mode

Table 8-9 Parameters for analog — speed mode

7 Speed mode:

1 torgue limited
command input
(0-10V)

Numeric
Display

Variable Name

Meaning

Default
Value

Range

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)

5

1~-127

d3.23

Analogl Dead

Sets dead zone data for external analog
signal 1

0~8192

d3.24

Analogl_Offset

Sets offset data for external analog signal 1

-8192~8
192

d3.25

Analog2_Filter

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

Time Constant (T) = Analog2_Filter/4000

(S)

1~-127

d3.26

Analog2_Dead

Sets dead zone data for external analog
signal 2

0~8192

d3.27

Analog2_Offset

Sets offset data for external analog signal 2

-8192~8
192

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.

N/A

d3.29

Analog_Speed_Factor

Sets the proportion between analog signals
and output speed

1000

N/A

d3.32

Analog MaxT_Con

0: No control

N/A
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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

8.2.3 Analog Signal Processing

Uinternal 4 R e U ‘E D047~ A -
internal 1 1
1
A2
. I
- 1 Ov : _ - 1 OV : : E .
i ) > U external i = 0" 10v >U external
L L
' shift ' dead
-------- =-----1 -2048 —o-Ymo---------1 2048
Offset Dead zone

Fig. 8-6 Analog signal processing
Electrical control on internal variables is available only after ADC conversion and offset of external analog
signals, and judgment of dead zone signals.
For offset processing, see the left part in Fig. 8-6; for dead zone processing, see the right part in Fig. 8-6.

. . . U. =U -U.,.
Mathematical equation for offset processing: — ternal = external = shift
U internal — 0 """"""""" _Udead < Uexternal < Udead
U U U -uU 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 R RRARLEERRIRRIER -U dead < Uexternal -U shift <u dead
U oy U U -U dead = U external U shift
internal — “~ external ~ “~ shift ~ ~dead "~ """
zone) I : I U dead < U external — U shift
Table 8-10 Analog signal variables
Variable Meaning Range
Ui el Internal data corresponding | -10 V — 10 V corresponds to
to the external voltage -2048 — 2047 when no offset or
dead zone voltage exists
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U ol External input voltage -10V - 10V

U i Offset voltage 0 — 10 V corresponds to
Analog_ Offset 0~8191

U geus Dead zone voltage 0 — 10 V corresponds to
Analog_ Dead 0~8191

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

internal 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 V,
= Factor *U

emand *

------ —2048<U
1875% )"

demmand

7* ~ 512%* Encoder R

filter filter < 2047

: \Y/
Mathematical formula: ~demand

V .
demand Fgrmula for Vrpm conversion:

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

8.2.4 Calculation Procedure for Analog — speed Mode

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

Step 1 Calculate U, according | 2047 U fiver

to the offset voltage and dead | 10v 10v-U,, —U,.,
zone voltage that require
settings

Step 2 Calculate V

deman

to the required speed Vrpm

4 according 1875 * 1

Femand

Fopm =
512* Encoder_E

Step 3 Calculate Factoraccording | V,, .
to Ug, and V,

demand
Step 5 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

8.2.5 Examples of Analog — Speed Mode

= Factor *U ..,

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.
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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 8-3: 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.

imomo’
2047 SO0
se0n L
(2000
1son
mooo
7l 10 il U:.u'n'ml' EI:”:I B

=10 | & -8 -4 =K i 5 2 4 =3 =} 10
Hexternal
=1500 »
—-2000 3
=2800 »

fiminl
pepmympn)

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

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 U firer ,
= e (In this example, U, =0,and U, =0)
10v 10v—-Ug =V
Result: U, =2047

filter

Calculate Vy.,q according to the required speed V,
1875

demand
= = 3000RPM
pm
212*Encoder_E (Encoder_R is 10000 inc/r)
Result: Vy,,.q = 8192000
Calculate Factor accordingto U, and V, ..4:
Y/ = Factor *U

demand filter

Result: Factor =4000

Table 8-12 Parameter settings in Example 8-3

Numeric Variable Name Meaning Parameter Settings

Display

d3.01 Din1l_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)
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d3.05 Din5_Function Define the functions of digital input | The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Define the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din _Mode0 Select this operation mode when Set to 0.003 (-3) mode
input signals are invalid (instantaneous speed mode)
d3.17 Din _Model Select this operation mode when Set to 0.003 (3) mode
input signals are valid (speed mode with
acceleration/deceleration)
d3.22 Analogl_Filter Used to smooth the input analog
signals.
Filter frequency: f=4000/(21r*
Analogl_Filter)
Time Constant (M =
Analogl_Filter/4000 (S)
d3.23 Analogl_Dead Set dead zone data for external Setto 0
analog signal 1
d3.24 Analogl_Offset Set offset data for external analog | Setto 0
signal 1
d3.28 Analog_Speed_Con Chooses analog-speed channels Setto 1
0: Invalid analog channel
1. Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)
10 ~ 17 : 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 | Set the proportion between analog | Set to 4000
signals and output speed
d2.10 Profile_Acce_16 Set the acceleration in operation 610 by defaut
mode 3 and 1.(rps/s)
d2.11 Profile_Dece_16 Set the deceleration in operation 610 by defaut
mode 3 and 1.(rps/s)
d3.00 Store_Loop_Data 1: Storing all configured Setto 1
parameters for the control loop
10: Initializing all parameters for
the control loop

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

Requirement: The dead zone voltage ranges from - 0.5 V to 0.5 V, that is, the speed is 0 when the voltage
ranges from - 0.5 V to 0.5 V. The voltage 10 V corresponds to 3000 rpm, and -10 V corresponds to -3000 rpm.
Select analog channel 1 (AIN1) to control the speed.
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IlUm 2O
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Fig. 8-8 Schematic diagram of Example 8-4

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 Uj
= feer (In this example, U, =0.5,and U, =0)
10v 10V_Ushift _Udead
Result: U, =1944

filter
Calculate V,,.,¢ according to the required speed :V,
1875*}F

demand
= = 3000RPM
e
212%Encoder R , (Encoder_R:10000 inc/r)
Result: V..« =8192000
Calculate U, accordingto V,, .., and Factor:
V, = Factor *U

demand 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 8-3.
Table 8-13 Parameter settings in Example 8-4

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

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

10: Initializing all
parameters for the
control loop

Example 8-5 Analog — 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
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channel 1 (AIN1) to control the speed.
II.U

inemar

2047

2 4 B g 10
Hexternal

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

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 Uj
= fer (In this example, U, =0,and U, =1)
10v  10v—-Ug —U s
Result: U fer =1842
Calculate V,,.,¢ according to the required speed :V,
1875*F s ana
e = Sow = 3000 RFM
Encoder R , (Encoder_R:10000 inc/r)

Result: V..« =8192000
Calculate U, accordingto V.., and Factor:
V = Factor *U

demand filter

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 8-3.
Table 8-14 Parameter settings in Example 8-5

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
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Example 8-6: Analog — speed mode (setting the dead zone voltage and

offset voltage)

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

+ errn-mn'

2047

LAY

| TV Tov

- 07

eyl

2 4 (5] g 10
Uexternal

-10

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

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 Us
= fer (In this example, U, =0.5,and U, =1)
10v  10v—-Ug —U s
Result: U, =1740
Calculate V,,.,¢ according to the required speed :V,
1875*}
= demerd  — 3000RPM
512%Encoder R , (Encoder_R:10000 inc/r)

Result: V..« =8192000
Calculate Factor accordingto U, and V, ..4:
Vv, = Factor *U

demand 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 8-3.
Table 8-15 Parameter settings in Example 8-6

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

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

d3.29 Analog_Speed_Factor Sets the proportion Set to 4708
between analog signals
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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
EAY
8.3 Torque Mode (“4” Mode)
8.3.1 Wiring in Analog — Torque Mode
T Tt T T T T E T T =1
—l— Comman terminal
11 of input signals 2 comil OuT1+ 1 Digital oulput channsl 1+
v =~
Dr"f:: Digital input 1 DINT ’:F b ouT1 Digital cutput channgl 1-
4 516D #/ [: 3
EI./E Digital input 2 3] DINZ :‘_ﬁ’[: OuT2+ 5  Digital culput channal 2+
& P4
Df"f: Digital input 3 DINZ p— ouT2 Digital output channel 2-
. E=Z O~ 24 ,
v -
a-h Digital inpuid 10 DINZ — - oUT3 9 Digital output channeal 3
F~
:I/’E Digital input 5 12 DING — C :I?= - L ouT4 11 Digital cufput channal 4
o FEAC | fSe=(] ¢ .
14 C | of
:‘/-E: Digital input 6 DING — T U como 13 Common terminal of digital output
oG Digital input 7 16 15
” DINTY :"E;C NC 7
NC NC
20 19 Analog inpul channel 1 ____.  Torque mode
NG AIN1 - T velocity limil
22 21 GND for analog signal ! U command input
24 NC ADC GNDA 23 Ao el channel (0~10V]
GND A|N2 nalog inpul channa FM anque mnde.
o i 11 1 lorgue command
Encoder outpul 226 ENCO-Z GNDA 25 GND for analog signa £/ VAL inpit channe
Encoder output ;72 28 ENCOJZ . PULT 27 Pulse + (£10V)
Encoder output B 30 ENCO-B 15{ Autc=tuning PUL 29 Pulse -
Encoder output /B 32 ENCOJB L DIR+ 31 Direction +
Encoder output & 34 ' fi Auto—taning 33 Direction -
L ENCO-A B DIR-
Encad fput i 36 35
nooder oulpu ENCOJA NG

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

8.3.2 Parameters for Analog — Torque Mode

Table 8-16 Parameters for analog — torque mode

Numeric | Variable Name | Meaning Default | Range

Display Value

d3.22 Analogl_Filter | Used to smooth the input analog |5 1~127
signals.

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

Time Constant: 1 = Analog1_Filter/4000
S)

d3.23 Analogl_Dead | Sets dead zone data for external analog | O 0~8192
signal 1
d3.24 Analogl_ Offset | Sets offset data for external analog 0 -8192~8192
signal 1
d3.25 Analog2_Filter | Used to smooth the input analog | 5 1~127
signals.

Filter frequency: f=4000/(21*
Analogl_Filter)
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Time Constant (T) =
Analog2_Filter/4000 (S)
d3.26 Analog2_Dead | Sets dead zone data for external analog | O 0~8192
signal 2
d3.27 Analog2_Offset | Sets offset data for external analog 0 -8192~8192
signal 2
d3.30 Analog_Torque | Selects analog - torque channels 0 N/A
_Con 0: Invalid analog channel
1: Valid analog channel 1 (AIN1)
2: Valid analog channel 2 (AIN2)
Valid mode 4
d3.31 Analog_Torque | Sets the proportion between analog 1000 N/A
_Factor signals and output torque (current)
d2.15 Speed_Limit_F | The factor that limits the maximum 10 0~1000
actor speed in the torque mode
E,. PP Dmﬂf-.hfrv* \Jw:hul,.nw-di VM“-M
Fm.m_u o = © :m.n s ™ b= {Umm]_;ma 'vMu_smi] """""" 1*‘.'u,mul_.,;....i-J1"rF.'Iam_;p-cmd
Vmax_speed COMplies with d2.24
Max_Speed RPM parameter settings.
d2.24 Max_Speed_R | Limits the max rotation speed of the 5000 0~6000
PM motor

8.3.3 Analog Signal Processing

In the analog — 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, 1.4 is calculated according to the specified T, .., With the formula of
I

Tyemang = K. * dj}‘%‘d (K, is atorque constant).
Factor is calculated according to  lg .. @and Uy, with the formula of
= w* Ipeak (lpeak indicates the peak current of a driver).
et 2048*2048
Table 8-17 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 FD422 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 FD432 27.5
SMH130D-0105-20AXK-4HKX 1.1578
SMH130D-0157-20AXK-4HKX 1.191
SMH110D-0126-30AXK-4HKX 1.058 FD622 25
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SMH110D-0157-30AXK-4HKX 0.992
SMH110D-0188-30AXK-4HKX 1.058
SMH130D-0105-20AXK-4HKX 1.1578
SMH130D-0157-20AXK-4HKX 1.191
SMH130D-0210-20AXK-4HKX 1.3232
SMH150D-0230-20AXK-4HKX 1.65

8.3.4 Calculation Procedure for Analog — Torque Mode

Table 8-17 Calculation procedure for analog — torque mode

Procedure Method Formula
Step 1 Calculate Uy, accordingto | 2047 _ U fier
the offset voltage and dead 10v  10v-Ug, —U ..
zone voltage that require
settings
Step 2 Calculate |,y accordingto | _K | gemand
t

demand

lemand ﬁ

Step 3 Calculate Factor according to Factor *U g,

| =
U filter and Idemand demand 2048*2048

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

the required torque T,

Ipeak

8.3.5 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.
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Example 8-7: 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.

Al

kil

{nn )
-
L=

4T

Tdemand

-y

. 0. 10

0 v

z 4 & g 10
Mexternal

o X
Lipa )

Fig. 8-13 Schematic diagram of Example 8-7

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 U :
= fer (In this example, U, =0,and U, =0)
10v  10v-Ug, U
Result: U, =2047
Calculate |, according to the required torque T, ..4:
T
Idemand _ _demand % \/E
Kt
Result: 1., =1.89
Calculate Factor accordingto U g, and |-
|
Factor = %*2048*4096
filter Ipeak
189 *
Result: Factor = ————*2048*4096 =515
2047*15
Table 8-18 Parameter settings in Example 8-7
Numeric | Variable Name Meaning Parameter Settings
Display
d3.01 Dinl_Function Defines the functions of | 000.1 (Driver enable)
digital input port 1
d3.02 Din2_Function Defines the functions of | 000.2 (Error resetting)
digital input port 2
d3.03 Din3_Function Defines the functions of | 000.4  (Control  over
digital input port 3 operation modes  of

89



KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

drivers)

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

d3.17 Din _Mode 1 Select this operation | Setto 0.003 (3) mode
mode when input | (speed mode with
signals are valid acceleration/deceleration)
d3.25 Analog2_Filter Used to smooth the
input analog signals.
Filter frequency:

f=4000/(21*
Analogl_Filter)

Time Constant: T =
Analog2_Filter/4000
S

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

d3.27 Analog2_Offset Sets offset data for Setto 0
external analog signal
2

d3.31 Analog_Torque_Factor | Sets the proportion Set to 515
between analog signals
and output torque

(current)
d3.30 Analog_Torque_Con Selects analog - torque | Setto 2
channels
0: Invalid analog
channel
1: Valid analog channel
1 (AIN1)
2: Valid analog channel
2 (AIN2)
Valid mode 4
d3.00 Store_Loop_Data 1: Storing all configured | Setto 1
parameters for the
control loop
10: Initializing all
parameters for the
control loop

Example 8-8: Analog — 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.
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2047
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Calculate U
2047
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Fig. 8-14 Schematic diagram of E|><ample 8-8

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

10v  10v-U,, -U,.,
=1740

Result: U

filter

Calculate 1,4 according to the required torque T,

T
__ _demand % /
I demand — K 2

t

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

emand *

Result: 1, .. =1.89
Calculate Factor accordingto U, and |.q:
Factor = de”:‘"‘“" *2048*4096
Ufilter Ipeak
1.89
Result: S

Factor =
1740*

3 *2048*4096 =606

Calculate Analog2 Dead according to the required dead zone voltage:

8191,

Analog2 _Dead =
10v

U dead

Result: Analog2 Dead =410
Calculate Analog?2 Offset according to the required offset voltage:

Analog2 Offset = 8191,
10v

U shift

Result: Analog?2_ Offset =819
The following changes are required on the basis of Example 8-7.

Table 8-19 Parameter settings in Example 8-8

d3.26

Analog2_Dead Sets dead zone data for Set to 410

external analog signal 2

d3.27

Sets offset data for external | Setto 819

analog signal 2

Analog2_Offset

d3.31

Analog_Torque_Factor | Sets the proportion between | Set to 2362
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
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8.4Internal 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".

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

Internal | Internal | Internal Speed
position | position | position Correspc_)ndlng Posmor_l section Corresponding sectlon_
0 1 > position numberic display speed nu_mberlc
display
0 0 0 Din_Pos0 Din_Speed0_RPM d3.18
0 0 1 Din_Posl1 Din_Speedl_RPM d3.19
0 1 0 Din_Pos2 Din_Speed2_RPM d3.20
d3.40select position
0 1 1 Din_Pos3 section  sequence | Din_Speed3 RPM d3.21
number
d3.41select position
1 0 0 Din_Pos4 section high bit Din_Speed4 RPM d3.44
d3.42select position
section low bit
1 0 1 Din_Pos5 Din_Speed5_RPM d3.45
1 1 0 Din_Pos6 Din_Speed6_RPM d3.46
1 1 1 Din_Pos7 Din_Speed7_RPM d3.47

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.

Example 8-9: Internal multi-position control mode

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

Table 8-21 Internal Multi-position Control Mode Demand

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

DINS Internal position 1

DING6 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

DING: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

DING: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

DING:DIN5:DIN4=1:1:0

Select position and speed in section 6

DING:DIN5:DIN4=1:1:1

Select position and speed in section 7

Activate command (execute the selected

DING position section)

1. Define the meanings of the input points:
Table 8-22 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 O

d3.17 Din_mode 1

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

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

N(;J'mberlc Variable Name Parameters Settings
isplay
d3.43 Relative / Absolute position selection Set to 2F(absolute location)
d3.40 Set the position section number to 0 Sft to 0 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 0
d3.42 Set the low bit of position section Set to 5000 (set the position of
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section 0 t0 5000)
. Set to 100 (set the speed of
d3.18 Set the speed of section 0 section 0 to 100)
d3.40 Set the position section number to 1 fft to 1 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 1
: " : Set to 15000 (set the position of
d3.42 Set the low bit of position section section 1 10 15000) )
" : Set to 150 (set the speed of
d3.19 Set the speed of position section 1 section 1 to 150)
d3.40 Set the position section number to2 i;et to 2 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 2
. " , Set to 28500 (set the position of
d3.42 Set the low bit of position section section 2 t0 28500)
. . Set to 175 (set the speed of
d3.20 Set the speed of position section 1 section 2 to 175)
d3.40 Set the position section number to 3 SS;:t to 3 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 3
. . . Set to 10500 (set the position of
d3.42 Set the low bit of position section section 3 t0 10500)
" . Set to 200 (set the speed of
d3.20 Set the speed of position section 3 section 3 to 200)
d2.10 Acceleration Default 610 rps/s
d2.11 Deceleration Default 610 rps/s
43.00 Storage parameter 1 ( storage configuration
parameters)

Set all these parameters, then:

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

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

8.5 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.
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Table 8-24 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: 0 [rpm] Din_Speed0_RPM
1 0 Multi-speed control | d3.19

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

2 [rpm] Din_Speed2 RPM
1 1 Multi-speed control | d3.21

3 [rpm] Din_Speed3 RPM

Note: If you need to set the target speed precisely, it is required to set Din_Speed0, Din_Speed1, Din_Speed?2
and Din_Speed3 with a host computer. The four data units are internal units and are suitable for users who
are familiar with drivers. Din_SpeedX_RPM indicates the data after converting Din_SpeedX into the unit of
rpm to facilitate users. Conversion involves both the reading and writing processes, and does not require

calculation by users.

Example 8-10: Internal multi-speed control

Requirement: You need to define the digital input ports DIN6 and DIN7 as internal speed control, DIN1 as
driver enabling and DINZ2 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 8-25. For the setting method, see

Table 7-26.

Table 8-25 Requirements on internal multi-speed control
DIN6:DIN7=0:0 To execute the multi-step 1 speed (100 rpm)
DIN6:DIN7=1:0 To execute the multi-step 2 speed (200 rpm)
DIN6:DIN7=0:1 To execute the multi-step 3 speed (300 rpm)
DIN6:DIN7=1:1 To execute the multi-step 3 speed (400 rpm)
DIN1 To enable the driver, and lock the motor shaft
DIN2 To control operation modes of the driver (the mode is “3”

invalid)

when the driver is valid, and is “-3” when the driver is

Table 8-26 Setting methods for internal multi-speed control

Numeric Display Variable Name Setting Method
d3.01 Set to 000.1
Din1l_Function (Driver enable)
d3.02 Set to 000.4
Din2_Function (control over operation modes of drivers)
d3.06 Set to 010.0
Din6_Function (internal speed control 0)
d3.07 Set to 020.0
Din7_Function (internal speed control 1)
d3.16 Set to 0.003 (3) mode
Din_Mode0 (speed mode with acceleration/deceleration)
d3.17 Set to 0.003 (-3) mode
Din_Model (instantaneous speed mode)
d3.18 Din_Speed0_RPM Set to 100 [rpm]
d3.19 Din_Speedl RPM Set to 200 [rpm]
d3.20 Din_Speed2_RPM Set to 300 [rpm]
d3.21 Din_Speed3 RPM Set to 400 [rpm]
d3.00 Store_Loop_ Data Setto 1
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8.6 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.

8.7 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.

¥ -anes
i

«(100, 200

)

(0, 0)

- -

H-anes

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
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.

96




KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

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.

) I

— 0

index signal | I

negative hrmt — ]

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.

; e

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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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.

[RpE— |
—-
=8

[

mndex signal | J

hame 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
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
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drive must reverse on encountering the relevant limit switch.

(R R e
D~®J @ «@Joﬁ
@&r «@Joﬁ
“OLQ»

index signal | ‘ | J |
: 7/ : ;
. . : . iy :
home switch signal = : 7/ : |
positive lirnit ——
- . 'l B -

————————

mdex signal | | 4y | | |
B . iy N B
home switch signal | ,"}" |
negtive limnit | : __,ffﬂ"

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

Methods 17 to 30: Homing without an index pulse

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

the following diagram:
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[ ; } 1

negative limit

home 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
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[ |

index signal | | | I

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

§
@_' [] i

negative lmat posibrve bt

Example 8-11: Using method 7 for homing.

1. Set parameters.

Numberic display Parameter Name meaning Setting Value

. . 000.1

d3.01 Dinl1_Function (Driver enabled)
. . 0001 Driver enabled 0002

d3.02 Din2_Function 000.2: Driver error reset (Driver error reset)

000.4: operation mode

. ; 001.0:Positive limit 000.4

d3.03 Din3_Function 002.0:Negative limit (Driver model control)
_ _ 004.0:0rigin signal 200.0

d3.04 Din4_Function 200.0:Start homing (Start homing)

001.0

(Positive limit)

d3.05 Din5_Function
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. . 002.0
d3.06 Din6_Function (Negative limit)
d3.07 Din7_Function 0(04'0 .
Home signal)
. . 004.0
d3.14 Dout4_Function 004.0:Index signal appears (Index signal appears)
d3.15 Dout4_Function 040.0:0rigin found 040.4
(origin found)
: Select this mode when the
d3.16 Din_Mode0 input signal is invalid 0.004 (-4)
: Select this mode when the
d3.17 Din_Model input signal is valid 0.003 (-3)
1: Storage all the setting
parameters except those of
d3.00 Store_Loop_Data motor | 0001 (1)
10: Initialize all the setting
parameters except those of
motor

At this time, computer software shows:

?< /O Port o © [

Function SimulatePolarityReal Virtual
DIN1|driver enable ... Bl & &
pINz[Fault reset .- Bl & &
DIN3|operation mode ... ] ik B
pInu[Start homing .- Il & &
pINs|positive limit --- Bl & @&
DIN6|negetive limit --- Bl & @
pIN7 homing signal  --- O & &
DINg NULL o= * @

Function Simulate Polarity Real
pouT1 JFeady .- O @
pouT2 [error .- Ol
bOUTS |pusitiun reached+vel ___ El S
pouTy [index -- - i
pouTs |Reference found .- I
pouTe [NULL - ]
pouT7 [NULL .- &

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

=il x
PP SSSSSSSSSSSSS—S——

| name | data unit |

1% Operation_HMode Buff -4 DEC
2= Status_Word 4437 HEX
3= Pos_fActual ] inc
L Real Speed_RPH 8 Fpm
G I q 0.088 Ap

6 Operation_Hode -4 DEC
7 CHD_q 0.608 Ap

8 Pos_Target ] inc
9 SpeedDemand_RFH 8 Fpm
18 Control_Yord 2f HEX
11 Switch_0On_fAuto ] DEC
12 CHD q_Max 6.797 Ap

2. Set parameters for homing.

S5 ]

| name | data | unit |
1 Home_Dffset a inc
5 Homing Hethod 17 IDEC
3 Homing_ Speed_Switch 1508. 0088 rFpm
L Homing_Speed Zero 1868.0808 Fpm
5 Homing Power On a DEC
6 Homing_Accelaration 5a.000 rpsfs
7 Homing_Current 1.788 Ap

In common circumstance, only need to set up the model of origin and the rest of the parameters are default.
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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¥s VO Port =R =
Function SimulatePolarity Real Uirtual
pInt[driver enable ... & @
DIN2|fault reset J 1 1
DIN3|operation mode J 1 1
DIN4|Start heming J (1 1
DINs|positive limit J (0] 1
DING|negetive limit J (0] 1
pinz[homing signal - B
pIng NULL J * g
Function Simulate Polarity Real
pouT1 Jready J O
pOUT2 |E”’"" J L
pouTa Position reached+u91:| 'S
pouTs [index J .
pouTs [Reference Found u i
pouTs [NULL J 9]
DoUT7 [NULL J e

(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:
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s Vo Port ==

Function SimulatePolarity Real Virtual

DIN1 |m-iu-_=r enable .-

DIHZ |Fau1t reset cod

DIN3 |uperatiun mode ood

n]Hu|Start homing nod

DINS |puEitiue limit ---

DING negetive limit - --

piNz|homing signal  ---

0T TR T
1

DIH3|HI.ILL ood
Function Simulate Polarity Real

pouT1 Jready .- o
DOUT2 |E”‘“" 2 ]
DOUTS IpuEitiun reached+vel  __ il
pouTy [index Fe= il
DOUTS |Heference found .- il
pouTs NULL - ]
pouT7 [NULL oo P

Note: “Start finding the origin” signal is a pulse signal, requires only a rise, not need to always be on. If you
want to start next time, a rise pulse is enough.
(4). After the external find the origin, computer monitoring picture is as follows:
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< 170 Port =] = ==

Function SimulatePolarityReal Uirtual

DIN1 |dr‘iuer enable

DINZ |Fau1t reset

DIN3 |uperatiun mode

nIHu|Start homing

DINS |puEitiue limit

DIHG |negetiue limit

DINF |huming signal

T T
1 o o

DIH3|HI.ILL
Function Simulate Polarity Real

pouT1 JFeady .- o
pouT2 [error --- ]
DOUTS IpuEitiun reached+vel _ __ i
poUTY [index o= i
DOUTS |HEFerencE found i
pouTs [NULL ]
pouT7 [NULL Y

(5). Driver searches the Z phase signal in mode 7, and ultimately find the origin. Computer monitoring picture
is shown as follows:
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(¢< 10 Port E@@‘

Function SimulatePolarityReal Uirtual

DIH1|driuer enable nod

nIHglFault reset aod

nlﬂgluperatiun mode nod

nlﬂu|5tart homing .-

DIH5|puSitiue limit aod

DING[negetive limit ---

pIN7|homing signal  ---

0TI T
1] e o 4 0 [
200800
@ 20 0® 0D

DINg|NULL c.

Function Simulate Polarity Real

pouT4 |ready |-

nuurz|'—‘""“r oo

DDUTEIPDSiti“" reached+uvel |

pouTy |[index ...

DDUT5|HEFEFEHEE found sog

pouTs |NULL ...

11 e o o [
e 200 @@

0TI T

pouT7 [NULL -

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:

JRIaTES
| name | data | unit [
1= Operation_Mode Buff -y DEC
2% Status_Uord ch37 HEX
B lPosActual @ dae
L= Real_3Speed_RPH [i] Fpn
5 Iq 0.044 ap
i Operation_HMode -4 DEC
7 CHD q 0.888 Ap
8 Pos_Target a8 inc
9 SpeedDemand_RPH i} Fpn
18 Control_YWord 2F HEX
11 Switch_On_Auto 8 DEC
12 CHD_q_Max 6.797 fap
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Chapter 9 Control Performance

9.1 Auto Reverse

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

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

Operation procedure for auto reverse:

1: Use JD-PC software to online according to chapter 5.

2: Set speed mode control according to 5.4.1.

3: Click the menu “Driver-Operation mode-Auto Reverse” and set the parameter for auto reverse.

Set “Auto_Reverse” as 0 for no control.

Set “Auto_Reverse” as 1 for position control.The motor will run between the position “Auto_Rev_Pos”
and”’Auto_Rev_Neg”.The unit is inc.The speed depends on target velocity.

Set “Auto_Reverse” as 3 for time control.The motor will run between time “Auto_Rev_Pos”
and”’Auto_Rev_Neg”.The unit is ms.The speed depends on target velocity.

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

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

1 Operation_Hode_Buff 0 DEC

2% Status_Uord s HEX

3= Pos_fctual ] inc

L= Real Speed RPH 0] Fpm

5 s 1 0 (1154 Ap

Operation_Hode
CHD_q
Pos_Target

SpeedDemand_ RPH
Control_ YWord

¥+ Auto Reverse E'E'@

| name | data | unit
1 Auto_Rev_Pos 10000 DEC
2 Auto_Rev Heq =10000 DEC
3 Auto_Reverse 1 DEC
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9.2 Driver Performance Tuning
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Fig. 9-1 Schematic diagram for control loop adjustment
As shown in Fig. 9-1, a typical servo system contains three control loops, namely, position loop, velocity loop,
and current loop.
Current loop are related to motor parameters (optimal parameters of the selected motor are default for the
driver and no adjusting is required).
Parameters for velocity loop and position loop should be adjusted properly according to load conditions.
During adjustment of the control loop, ensure that the bandwidth of the velocity loop is at least twice of that of
the position loop; otherwise oscillation may occur.

9.2.1 Manual Adjustment

1. Parameters for velocity loop

Table 9-1 Parameters for velocity loop

Numeric Default

Display Variable Name Meaning Value Range
d2.01 Kvp Sets the response speed of a velocity loop 0~32767
. Adjusts speed control so that the time of minor 0~16384
d2.02 Kvi ;
errors is compensated
Reduces the noise during motor operation by | 7 0~45

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

The formula is F=Speed_Fb_N*20+100.

For example, to set the filter bandwidth to "F =
500 Hz”, you need to set the parameter to 20.

d2.05 Speed Fb N
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Proportional gain of velocity loop Kvp: If the proportional gain of the velocity loop increases, the responsive
bandwidth of the velocity loop also increases. The bandwidth of the velocity loop is directly proportional to the
speed of response. Motor noise also increases when the velocity loop gain increases. If the gain is too great,
system oscillation may occur.

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

Adjustment steps:

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

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

I, * K, *Encoder _R
J,*204800000* 2 * 2
Vc_Loop_BW according to the adjusted the gain of velocity loop Kvp, only adjust Kvi according to actual
requirements.

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

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

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

Left 1 Right 1

Left 2 Right 2
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Left 3 Right 3

| i
il |

Left 4 Right 4

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

2. Parameters for position loop
Table 9-2 Parameters for position loop

Numeric . . Default
Display Variable Name Meaning Value Range
42.07 Kpp Indl_cgtes the proportional gain of the 1000 0-16384
position loop Kpp
. 0 indicates no feedforward, and 256 _
d2.08 K_Velocity_FF indicates 100% feedforward 256 0~255
d2.09 K_Acc_FF The value is inversely proportional to 39767 32767~10
the feedforward
d0.05 Pc_Loop BW ISets _the bandwidth of the position 10 /
oops in Hz
d2.26 Pos Filter N Set the average filter 1 1~255

Proportional gain of the position loop Kpp: If the proportional gain of the position loop increases, the
bandwidth of the position loop is improved, thus reducing both the positioning time and following errors.
However, too great bandwidth may cause noise or even oscillation. Therefore, this parameter must be set
properly according to loading conditions. In the formula Kpp=103* Pc_Loop_BW, Pc_Loop_BW indicates
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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 Pc_Loop BW to 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

improve performance. K_Acc_FF=
250000*/2*J, *

Note: K_Acc_FF is inversely proportional to the

acceleration feedforward.
Pos_Filter_N is used for average filter of the speed produced by target position.Setting this parameter as N
means to average N data.

Adjustment procedure:

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

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

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

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

Numeric Variable Default

Display Name IEETIE Value REMIE

Used to smooth the input pulses.

Filter frequency: f = 1000/(2* PD_Filter)
d3.37 PD_Filter | Time constant: T = PD_Filter/1000, Unit: S 3 1~32767
Note: If you adjust this filter parameter during the
operation, some pulses may be lost.

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

9.2.2 Auto Adjustment (Only for Velocity Loops)

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

Fig.9-3 Speed curve

K_Load represents the internal data that displays the actual inertia of the system.

K _Load =

I, * K, *Encoder _R

62500%\/272* J,
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’;
Jt represents the total inertia of the motor and loadings in units of “kg*m"2”.

Table 9-4 Parameters for controlling gain auto tuning

Numeric
Display

Variable
Name

Meaning

Default
Value

Range

d0.06

Tuning_Start

Auto tuning starts after the variable is set to
11. Allinput signals are ignored during auto
tuning. The variable is automatically changed
to 0 after auto tuning is completed.

Sets the variable to other values to end auto
tuning.

do.04

Vc_Loop BW

Sets the bandwidth of the velocity loop in
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.

58

0~600

d2.17

K_Load

Indicates loading parameters

20~15000

d2.21

Sine_Amplitu
de

Proper increase in this data will reduce the
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

64

0~1000

d2.22

Tuning_Scale

It is helpful to reduce the auto tuning time by
reducing the data, but the result may be
unstable.

128

0~16384
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d2.23 Tuning_Filter

Indicates filter parameters during auto-tuning 64 1~1000

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

4. The tuning time for different load is different, 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.

9.3 Oscillation Inhibition

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

If machine resonance occurs, you can calculate the resonance frequency by observing the waveform of the
target current with the oscilloscope function of the driver.

Table 9-5 Parameters for oscillation inhibition
| Numeric | Variable | Meaning | Default | Range |
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Display Name Value
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
d2.03 Notch_N | when the motor drives the machine. The formula is F 45 0~90
= Notch_N*10 + 100.

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

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

9.4 Debugging Example

9.4.1 Oscilloscope

1.Enter oscilloscope

File Computer | Driver | Motor  Extend View Help

D 'Q Si Basic Operate m m

Control Loop 3

/O Port

Operation Mode 3
Data Dictionary

Driver Config

ECAM 3
Oscilloscope

Error Control

Errar History

Control Panel 3

Initialize/Save
Driver Perperty

?< KincoServo

File Computer Driver Motor Extend View Help

| E[~|r0 e | - T T

116



Click here to change the sanpling
object.

Offset: Adjust thus value to

Choose the mut for sanpling
move the curve up and =

Tick it to use the chanmel

=
S
=
©
=
o
5}
172}
D
o
>
e
o7}
wn
1%]
<4}
=
Jor}
w
o
=
o
o
=
X

down data
_ [
Cyele time of sanmplingIn s Osclioscope Lo @ (3]
this picture,it mean every | ¥
62.5us it will sanplng one
data &
Pomter ofFset:To set How
maty Datawill be save
befare the candition y
triggerIn thus pichure it
means that it :.EMWMQ 250
data befare thelactual
current reach 100 dec.
The difference between
MNumber of value:To set the 6. 3208 crsar 1 and cursor 2.In this
number of sanplmgIn this pichue the difference is
pictire, it means it will 3. 1250 9. 37SC 15. 425 21. 4750 28. 1250 (ms) 16.51A
sanypling 500 data. 3
Wcanrate |1 8 us The tune difference between
. - 1
Trigger . In this pichiwet Pointer offset |25@ n““”” 1 1558 BHM“_W»MHMMHMM,Q”HME
means to sanpling data 4 Number of value _ﬂ B _ : _ o-ca1s02 0.6
when the actual conrent q Trigger o <ignal
reach 100 dec.dec 15 mtemal
wnituser can change mfo Select which channel to
Anyp. sampling
[~ continie

Click here to change

mto triggered by

talling edge

Tnypart the data to show

——

To expart the sanpling data

) . the curve
Tick here to sampling Click here to change the triggered as .csv file
data cantimicusly. Click here to start Reread the sanpling condition User can select the object
sapling by maual. data. m the window.

2.Parameters for Oscilloscope
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9.4.2 Procedure for Parameter Adjustment

1. Velocity Loop Adjustment
(1) Adjust Kvp according to the load.
(D Set motor running at Auto Reverse mode by position(Operation mode -3),then open oscilloscope and
set the parameters to observe the curve.As shown in following figures.
@ Adjust Kvp and observe the speed curve.Following figures show the different curve in different
Kvp.According to the curve,it shows that the bigger value of Kvp,the faster response of speed.
(2) Adjust Kvi according to load.
(3) Adjust Speed_Fb_N to reduce system noise.
Speed_Fb_N:This parameter is used to reduce system noise.But the bigger value of this parameter,the
slower response of system.
In Auto Reverse mode,Kvp=40

s KincoServo I B & A 2= DS |

File Computer Driver Motor Extend View Help

Zld € 108 - B[

#< VO Port == == R Auto Reverse =
Function SimulatePolarity Real Virtual | name data | unit
= 1 Auto_Rev_Pos 508068 DEC
DIfjdriverenable” = o ﬂ e @ 2 Auto_Reu_Neg -50000 DEC
3 Auto Reverse 1 DEC
DINZ|Fault reset =23 IE‘ . . ¢ Poaition Loop |E
||| piNg|operation mode cod E‘ ] i1 name data | unit
] 1 Kpp 10.00 Hz
DIN4|P control = IE‘ . . 2 K_Welocity_FF 186.88 %
3 K_Acc_FF 32767 DEC
DINS HULL il @ ® @ 4 Pos_Filter_N 1 DEC
5 Max Followina Error 16860068 inc
DING HULL 209 @ * @ s Velocity Loop [=
p1n7[homing signal . E‘ & & name | data | unit
1 Kup 48 DEC
DINg NULL ood @ & & 2 Kui 1 DEC
3 Hotch_HN LLa.8a Hz
Function Simulate Polarity Real 4 Notch_0On 8 DEC
5 Speed Fb_H 248. 6888 Hz
pouT1 Jready - D 0] —— =
< Basic Operate [=
DOUT2 |NULL ood E‘ ] | name | data | unit
e 1= Operation_Mode_ Buff -3 DEC
pOUTS ||JDSlt1lJI'I reached+vel _ _ E‘ 0] 2% Status_vord 4037 HEX
- 3= Pos_Actual 28907 inc
DOUTH |Zeve velocity .- D L 4% Real_Speed_RPH 500 rpn
5% Iq 11 Ap
HULL - IE‘ — .
DouTS | L 6 Operation_Mode -3 DEC
7 CHD q 0.000 ap
HULL ood = i
DOUTS | . 8 Pos_Target a inc
9 SpeedDemand_RPH sa8 rpm
DOUT7 [motor brake ooq L 10 Control_Word 2 HEX
11 Switch_On_Auto 8 DEC
12 CHD q_HMax 16.691 ap

The oscilloscope is shown as follows:actual speed response is 33.88ms
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%5 Oscilloscope EI =
}
: : : : CRVE VSRS SN & - —"
-600. 000000 ; ] S ... -eoooooooo)
LZ. 5‘000 E 3T, 5‘000 E B2 5000 E a7, BIDDD E 112, ISDDD m=)
= . . L L i
o
Scanrate I!I 2580. Ous Channel Scale  Offset Unit Auto _cursor
. 1 Speed_Demand_ ~ ...|292 :I -8 :I rpm ~| ¥ © B-c Time(us) Data(rpm)
Pointer offset |5l] - |7I P - —J I = I I p J = ursor
= = © 1 - Cursor 1 |9. 63 |—504. 0000
Humber of ua1ue|5l]l] 2 |_| j ---||19—6 j I—ﬂ z“ j v S 5 o [
Trigger on signal = = - 2 [43.50 [504. ooooD
[speed_gET_Back ] | 3~ |SPEEU—QEI—Ba°jj|292 j -0 z“rpm S enma {4
A R o 7 ‘ 33. 88 1008, 0000 ‘
f |u.mman Irpm j 4 |—| j ...||1e—6 :I |—u Z“ j @ ecrease va uel |
[~ continue Start | Reread | Export | Inport |

#¢ KincoServo "

File Computer Driver Motor

In Auto Reverse mode,Kvp=110

Extend View Help

U & e |

™ [T

¥ /O Port

Function

DIH1|m:|
DIN2[Fault reset ...
D]H3lm:|
DIHuIP control cod
DIN5|NULL
prMsfNULL .-
DINTIthing signal _|
prvgNULL ..

Simulate Polarity Real Virtual

Function

pouT4 |ready -e

pouT2 [NULL aod

pOUTE Ipusitiun reached+uel _ |

DI]UTI;IZE"" velocity cod

pouTs [NULL “e

pouts [NULL -

pouUT? |m0tur brake cod

Simulate Polarity Real

The oscilloscope is shown as follows:actual speed response is 10.00ms
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< Auto Reverse E
| name | data | unit
1 Auto_Rev_Pos 5a088 DEC
2 Auto_Rev_Heg -580888 DEC
3 Auto Reverse 1 DEC
#< Poaition Loop E
name data | unit
1 Kpp 10.88 Hz
2 K _Velocity FF 100.08 %
3 K_Acc_FF 2767 DEC
4 Pos_Filter_HN 1 DEG
i Error 188688 inc
®< Velocity Loop E
name | data | unit
1 Kup 118 DEC
2 Kvi 1 DEC
3 Hotch_H 558.808 Hz
4 Hotch_0n a DEC
5 Speed_Fb_H 248.888 Hz
¥+ Basic Operate E
| name | data | unit
1= Operation_Hode Buff —a DEC
2% Status_Word 4437F HEX
3= Pos_Actual 4810 inc
b Real_Speed_RPH 500 Fpm
5 Ig 4 ap
3 Operation_Hode -3 DEC
7 CHD_q 0.000 ap
8 Pos_Target 5} inc
9 SpeedDemand_RPH 508 Fpm
18 Control_Word 2f HEX
11 Switch_On_fAuto a DEC
12 CHD_q_Max 16.691 ap
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¥ Oscilloscope EI = IEI
I
500, 000000 | i I I S _ _ . ___B00. 000000 |
/_\\M_\VWVWWAMMW v At A B ﬁ_: W h A H " n H
. J : S A . - o il ]
00, 000000 | ... . _~%;0 oooo;o
14 Sa00 37,5000 f2. 5000 &7 5000 112 5000 (ms)
- H L .
=
Scanrate |4 250. Dus Channel Scale Dffset Unit Auto _Cursor
Speed_Demand_ ~| ...|2e2 :‘ -8 :‘ rpn ~| e - Time(us) Data(rpm)
Pointer offset |50 sl | P - —J | 2 L L BIPSar | |
= . © 1 - Cursor 1 1038 -504. 0000
coa | ... 19—6:‘ -8 :‘ -~ v -
Humber of value 2 - | J | - | - | J & 2 - cursor | |
Trigger on signal = = 2 |20. 88 528, 00000
|Speeu_uEI_Back j | 3w |Speed_QEI_Bac v| ...|[ze2 Z‘ |-8 Z‘ rppn ~|I" ch1d |~
R < Decrease UaluJ 10. 00 1032, 0000 ‘
f |e. 88800 |rpm - oar [=l}-=- |1e—6:‘ |-8 Z“ | | |
[~ continue start ‘ Reread ‘ Export Import

2.Position Loop Adjustment
(1) Adjust Kpp.
(2)Adjust Vff (K_Velocity FF)

Adjust Vff parameter according to the allowable position error and coupling performance of machine.
Normally Vff is 100%.If system doesn’t need high response for position,then this parameter can

be decreased to reduce overshoot.
(3)Use oscilloscope to observe curve.

Set motor running at Auto Reverse mode by time (Operation mode 3),set parameters of oscilloscope

as following figure.

In Fig.(1) and Fig.(2),Vff is 100%,When Kpp is 30,the response of position loop is faster than the
one when Kpp is 10.Meanwhile the following error is also less,but overshoot is bigger.
Fig.(3),Kpp is 30,Vff is 50%.Compare with Fig.(2),the following error is bigger,but response becomes

slower and there is almost no overshoot.
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Internal position mode,target position is 50000 inc.
Fig.(1) Kpp=10,V{f=100%

File Computer Driver Motor Extend View Help
&1 8 10 @ | i < T (1]
¥ IO Port \EI = @ #< Poaition Loop EI = E
Function SimulatePolarityReal Virtual | name | data | unit |
DIN1|driuer enable ...| ] 1 Kpp 10. 008 Hz
2 K_Uelocity FF 100. 008 %
D]N2|Fau1t reset ...| . . 3 K_fcc_FF 32767 DEC
4 Pos_Filter_H 1 DEC
Dmglnperatiun node | [ ] 0] 5 HMax_Following_Error 18808 inc
#¢ Velocity Loo =R
D]uulactiue command | [ ] 0] ot =] =
| name | data | unit |
DIM5[NULL | * @ 1 Kup 158 DEC
2 Kui L] DEC
DIN6|NULL | * @ 3 Notch_N 550.000 Hz
L) Motch_on e DEC
Dm?lhoming signal | ] ] 13 Speed_Fb_N 246. 000 Hz
6 Speed_Mode [} DEC
INIJLL cod
DINg _I . . ¥5 Basic Operate E = g
Function Simulate Polarity Real | name | data | unit |
pouT1 |ready | . 1% Operation_Hode_Buff 1 DEC
2% Status_Word 5037 HEX
pouT2 [NULL | . 3 Pos_Actual 14224 inc
4 Real_Speed_RPH 474 Fpm
DOUTS position reached+vel __ | Gx I_q 0.134 Ap
3 Operation_Hode 1 DEC
DOUTY [2ze¥o velocity | 7 CHD_q 8.688 Ap
8 Pos_Target T inc
pouTs [NULL | 9 SpeedDemand_RPH a rpm
18 Control_Yord 3f HEX
pouTH [MULL | 11 Switch_0On_Auto a DEC
12 CHD_q_Hax 16.691 fip
DOUT7 [motor brake | |g13 [Profile Speed 500000 rpm
!
The oscilloscope is as following: max. following error is 69 inc.
Ps Oscilloscope EI = @
}
51998000000 (il . =.000000)
45319, 000000 ... 753.000000]
12. 3000 : : 1125000 fm=)
- - - - - -
B
Scanrate Ill 280, Dus Scale Offset Unit Auto _cursor
. 1 [v |Pos_Demand - ...|193 :I -48319 inc | ¥ ~ @ - cursor Time{us) Data{inc)
Pointer offset |2l]l] = I_I - J I - I - I J L)
J = = J " @® 1 - Cursor ‘1 Iqu, 63 I_Gg
NHumber of ualue|5l]l] I_q MIED | 1e-6 :I -8 :I |
2 I_I I 2 I 2 I 2 - Cursor
Trigger on signal — R 9 Ia Ia
| coo 33 i -
IPos_Demand j B E v IPus_Errm‘ j ||291 j I j |1nc j ¥ |Ch Id |3 vl
i} i}
= - Decrease value
f |5m3m3 inc -1 ||u  [speed_qET_Bac ~]|.. .||1e—6 :I [-e Z“ e | |
[~ continue Start | Reread Export | Inport |
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Fig.(2) Kpp=30,Vf=100%

5 KincoServo

File Computer Driver Motor Extend View Help
B E e < BT
¥s /O Port EI = @ ¢ Poaition Loop EI' = 'E
Function SimulatePolarity Real Virtual | name data | unit |
nIN1|driuer enable | & o 1 Kpp 30.000 Hz
2 K_Velocity FF 100. 080 %
DINZIFau]_t ——— | & & 3 K_Acc_FF 32767 DEC
4 Pos_Filter_N 1 DEC
Dmgloperation mode | il 0] 5 Max_Following_Error 16088 inc
| 4 Velocity Loop : ==
DINuIactiue command . . |:
| nane data | unit |
DINS [NULL | a @ 1 Kup 150 DEC
2 Kui 4 DEC
D 1N [NULL | 2 @ 3 Notch_N 550.009 Hz
4 Hotch_On a8 DEC
DIN?Ihoming signal | ] ] 5 Speed_Fb_HN 240.0808 Hz
[ Speed_HMode 8 DEC
INULL ---| . ) B
DIN8 . . . ¥ Basic Operate EI =] IE
Function Simulate Polarity Real | name | data | unit |
SO Iready . | S 1% Operation_Mode Buff 1 DEC
2% Status_Yord 4437 HEX
poUT2 INULL _l & 3 Pos_Actual 50000 inc
L Real_Speed_RPH 0 Fpm
pOUTS Iposition reached+vel __ | L) Cx I_q 0.121 Ap
6 Operation_Hode 1 DEC
Dl]UT!llze"“ velocity | & 7 CHD_q 6.000 Ap
8 [Pos_Target 500888 inc
DOUTS INULL . | . 9 SpeedDemand_RPH i} rpm
18 Control_Yord 3f HEX
DOUTS INULL . | & 11 Switch_0On_Auto a DEC
12 CHD g _Max 16.691 ap
DOUT? |motor brake | @ 13 | Profile_Speed HTNTT] rpn I
!
The oscilloscope is as following:max. following error is 53 inc.
¥ Oscilloscope EI = @
}
51318000000 (1. e i..._..L._._#1000000]
95318000000 © 1. e i......_...._ 7= n000000]
12. 5000 L 000 &7. 5000 112, 5000 (m=)
- - - -
P
Scanrate Iu 260, Dus Channel Scale Offset Unit Auto _Cgursor
. 1 [v |Pos_Demand = ...|1e3 :I -48319 :I inc ~|F ~ B - cursor Time{us) Data(inc)
Pointer offset |2Bl] = |_| - J I hd I - I J a
| m—— e | o | e A | L
Humber of value ! il (R - - M
2 A4 A4 & 2 - Cursor
Trigger on signal . . gll] Il]
IPos_Demand j .- | 3V IPos_Error j . '|I2E1 j |19 :I |1nc j P cho1d |3
a i}
- - - Decrease value
f [se808  [inc < || % r [speed_gET Bac -|. ..||1e—6 :I [-e :“ ~|m | I
[~ continue Start Reread Export | Import |

Fig.(3) Kpp=30,V{f=50%
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File  Computer Driver Motor Extend View Help

[ H[E =0 e | <+ [ I

#< VO Port EI = @ ¢ Poaition Loop EIIEI[
Function SimulatePolarity Real Virtual | name | data | unit |
DINt[driver enable .. | @ 1 Kpp 30.008 Hz
2 K_Uelocity FF ca %
pInz[fault reset .. | . O 3 K_Acc_FF 32767 DEC
4 Pos_Filter_HN 1 DEC
DIN3|operation mode .. | i1 5 Max_Following_Error 160808 inc
& Velocity Loop EI' =l '[
DINhIactiUe command - | 0] -
| name | data | unit |
pINs[NULL | . ] 1 Kup 158 DEC
2 Kui 4 DEC
DINﬁINULL .- | . ] 3 Notch_N 550.000 Hz
4 Hotch_On a8 DEC
DIN?Ihoming signal oo | . ] 5 Speed_Fb_HN 249.080 Hz
[i] Speed_Hode a8 DEC
HULL . . ) B
p1ng| | ® e opee ==k
Function Simulate Polarity Real | name | data | unit |
pouT4 [Feady 1% Operation_Hode Buff 1 DEC
I . . 2= Status_YWord LO3T HEX
pouT2 INULL . 3= Pos_Actual HEZE inc
L Real_Speed_RPH @ rpm
pOUTS Iposition reached+vel _ _ _| G Iq 0. 000 Ap
6 Operation_Hode 1 DEC
Dl]UT!lIZE"“ velocity 7 CHD_q 8.008 Ap
8 [Pos_Target 58888 inc
pOUTS INULL 9 SpeedDemand_RPH a rpm
18 Control_Yord aFf HEX
pOUTH INULL 11 Switch_On_Auto 5} DEC
12 CHD q Max 16.691 ap
DOUTT |motor brake |§13 | Profile Speed a6 ae0 rpm I

The oscilloscope is as following:max. following error is 230 inc.
#< Oscilloscope EI’E‘@

L__ 285, 000000

satoooooc0 |0\l -3 oooono
12. 5000 37 500 £2. 5000 875000 112 5000 fm=)
|
Scanrate I!I 260, 0uz | _Channel Scale Dffset Unit futo . cursor
. 1 Pos_Demand ...|193 :I -h8319 inc vl v ~ 8-c Time{us) Dataf{inc)
Pointer offset |2l]l] - |7I - I - I - I J a ursor
560 [1_q [1e-6 = [0 =l Bl @ 1- CGursor |1|3‘1'DD |230
Humb £ val _ ---|[1e- :I - :I -
umber of value 2 - - - 2 - cursor

=
Trigger on signal E
E

IPus Demand jJ 3w IPus_Error jl5e1 i’ |—n i“i"c ~|¥ |ch 1d |3 :I, Elﬁ |n
f [s6000  [inc ~]||a r [speed_gE1_Bac jlﬂe—ﬁ i’ [-e i“ & Decrease value |9 [o
[~ continue Start Reread Export | Import |

123



KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

Chapter 10 Communication

JD Servo supports powerful communication capabilities and adopts the control mode based on an object
dictionary. All controls come down to the configuration of internal objects. The configuration can be
implemented by multiple methods including RS232, RS485 and CANopen. It supports the connection of
multiple sites and simultaneous operation of multiple communication ports.

Notice:

1.DIN1 is set as driver enable function and DIN3 is set as operation mode control function by default.Before
using communication control,it must cancel the functions of these two DIN.

2.There are internal unit and engineering unit.All the parameters use internal unit when using communication
control,so it need to convert the unit.About more details about the relationship of the units please refer to
Appendix.

3.When using read/write function of SDO of CANopen,RS232 and RS485 communication,make sure there is
only one command in the network at the same time,and good communication error handling, etc., in order to
avoid communication into an infinite loop.

10.1 RS232 Communication

10.1.1 RS232 Communication Interface

The wiring diagram between PC and single JD servo is as following:

PC JD Servo RS232(X3)
2 RxD TXD 2
3TxD RXD 3
5 GND GND 5

The wiring diagram for multiple JD servo is as following: (D05.15 must be set as 1,and restart
driver after setting)

PC 5 reD —

5 GND[F——

V77 V7 A
\ [ A
3352 352 - 352
X3 X3 X3 X3
D=1 D=2 D=3 ID=n

JD SERVO

10.1.2 RS232 Communication Parameters

Default
value

LED Internal

Display | Address Name Meaning

1: Store all control parameters except
motor parameters

10 : Initialzie all control parameters
except motor parameters

Station No. of Drivers

Note: To change this parameter, you
need to save it with the address “d5.007,
and restart it later.

Set the baud rate of RS232 port

540 19200

d5.02 2FE00010 RS232_Bandrate 270 38400 270
90 115200

d5.00 2FF00108 Store_Loop_Data

d5.01 100B0008 ID_Com
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Note: To change this parameter, you
need to save it with the address “d5.00”,
and restarts it later.

0: 1:1

1: I:N

Note:lt needs to restart driver after 0
changing

this parameter.
Data bit =8
Other parameters Stop bit=1 Fixed
Parity = None

RS232_Loop_Enabl

d5.15 65100B08 e

10.1.3 Transport Protocol

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

This transport protocol of RS232 uses a data packet with fixed length of10 bytes.

byte O byte 9

ID 8 byte data CHKS

ID is the ID No. of the slave
CHKS = - SUM(byte0,...,byte8), CHKS is the lowest byte of the calculation result.

The host sends:
byte O byte 9

ID 8 byte host data CHKS

When D5.15 is 0,JD servo responds:
byte O byte 9

ID 8 byte dave data | CHKS

When D5.15 is 1,JD servo responds:
byte 0 byte 9 byte O byte 9

ID 8 byte host data CHKS ID 8 byte slave data | CHKS

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

If the host sends an ID not existed in the network to the JD servo driver, no JD 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.

10.1.3.1 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.

A:Download. 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:
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bytel) bytel byte2 bytel byted bytes byteb byte?
: s | | |
: [ |
CMD INIfI}EJ!{ INDEX i DA:ITA i
| [ [ [
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)
| NDEX 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 7650 inc into
“Target Position” in the slave, the unit of 607A0029 is inc, 7650 is in decimal system, and 1DE2 is in
hexadecimal system.Since the length of the object to be written is 4 bytes and the calculation result 1D E2
has only 2 bytes,zero shall be filled to the higher-order bits. Therefore, the final result = 00 00 1D E2.

DATA: byted4=E2
byte5=1D
byte6=00
byte7=00
Slave responds:
bytel) bytel byte2 byte3 byted bytes bytet byte7
1 | ] |
' SUB | k |
+ F
RES INLJI}E}{ INDEX : RESEII VED :
| | | |
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 example:
Host sends:

0123 7A 6000 E2 1D 00 00 03
Slave responds:

01 60 7A 60 00 E2 1D 00 00 C6
Means:

01— Station No. of slave is 1
60—Data successfully sent.And data are saved in byte4...byte5.
byted=E2, byte5=1D, byte6=00, byte7=00

Then,DATA= byte7 byte6 byte5 byte4 = 1DE2 (hex) =7650 inc

(This command is to write data into target position 607A0020)

B:Upload. 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 host sends:

byte( bytel byte2 bvte3 byted bvtes byte6 byte7
SUR | | |
I\ | ; |
CMD INIfIlE}{ INDEX i RESE!%‘» ED |
| 1 |

126



KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

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 responds:

bytel) bytel byte2 bytel byted bytes bytet byte7
: i, ]
1 ' | |
RES INDEX INDEX i D,ﬂulLI‘A i
I | | |
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 maste
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:
Host sends:
0140 7A6000 00000000 E5 (This command is to read data of target position 607A0020)
Slave responds
0143 7A 6000 E2 1D 0000 E3
Means:
01— Station No. of slave is 1
43—Receive 4 bytes of data and save into byte4...byteb.
byte4d=E2, byte5=1D, byte6=00, byte7=00
Then DATA= byte7 byte6 byte5 byte4 = 1DE2 (hex) =7650 inc

10.1.4 RS232 Communication Address of Servo Parameters

About the objects of each operation mode please refer to chapter8.
About common object address please refer to object list in Appendix.
About all the communication address please refer to parameters list.
About RS232 communication example please refer to Appendix.

10.2 RS485 Communication

10.2.1 RS485 Communication Interface

The X2 interface of JD servo driver supports RS485 and RS422 communication.The wiring diagram is shown
in following figure.
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RS485 RS422
g j_-\ A Driver .20 Driver ¥ 20
" o o 1 "‘“-—__\ 1 ’“h_\
= s e T
RE+"" 2 o : RX+: E 2 o
RE- 7 o RE- 7 o
TE+ 3 o TE+ 3 o
TE- 8 5 TE- 8 o
4 4
TR sl s | s TR
GNp 3 = o ] I I onp <3 &
1 R g g g g R
i ] I
10.2.2 RS485 Communication Parameters
LED Display Name Meaning Default Value
Station No. of Drivers
d5.01 ID Com Note: To change thls_ parameter, 1
- you need to save it with the
address “d5.00”, and restart it later.
Set the baud rate of RS232 port
1080 9600
540 19200
270 38400
d5.16 RS485_ Bandrate 90 115200 540
Note: To change this parameter,
you need to save it with the
address “d5.00”, and restarts it
later.
Data bit =8
Other parameters Stop bit=1 Fixed
Parity = None
10.2.3 MODBUS RTU
The RS485 interface of JD servo driver supports Modbus RTU protocol.
Modbus RTU protocol format
Start(No less than 3.5 Station Function Data CRC
characters of No. code
messages interval) 1 Byte 1 Byte N Bytes 2 Bytes
Function code of Modbus
0x03: Read data registers
Request format:
. High byte Low byte
Station Functio Al (B | ooy By of Address of CRC
of Start of Start Address
No. n Code Length check
Address Address (Word) Length
(Word)
1 Byte 03 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes
Normal response format:
Station | Function Return data High byte of | Low byte of CRC
No. Code length(Bytes) Register 1 Register 1 check

128



Kincos#

Kinco JD Series Servo User Manual

| 1Byte |

03

| 1 Byte

| 1Byte |

1 Byte

[ ... | 2Bytes |

If there is error such as non-exist address,then it will return function code 0x81.

For example:Send message 01 03 32 00 00 02 CA B3

Meaning:
01: Stati
03:

32 00:

on No.

parameter“Status word”(60410010)
00 02: Read 2 words of data
CAB3: CRC check.

0x06: Write single data register

Function code:read data registers
Read address starting from 4x3200(Hex).This is the modbus address corresponding to

Request format:
Station | Function | High Byte [ Low Byte of g}!%ﬂ?iyr;[e Io_?\\/,vvriti?/r:e CRC
No. Code of Register Register 9 9 check
value value
1 Byte 06 1 Byte 1 Byte 1 Byte 1 Byte 1 Bytes

Response format:If writing successful,then return the same message.
If there is error such as address over range,non-exist address and the address is read only,then it will return
function code 0x86.
For example:Send message 01 06 31 00 00 OF C7 32

Meaning:
01: Stati
06:

31 00:

on No.

word”(60400010)

00 OF:
C7 32:

Write data 000F(Hex)
CRC check.

0x10: Write multiple registers
Request format:

Function code,write single WORD
Modbus address for writing data.This is the address corresponding to parameter “control

High Low bH':gr(])f Lo ]E)yte Data High Low
Station | Function | Byte of Byte of Adydress Adc(i) length( byte byte CRC
No. Code Start Start Length Lenrgetshs Bytges) of of check
Address | Address (Word) (Word) Data 1 | Data 1
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte | 1Byte | 1Byte By%es
Normal respons format:
. ‘ Low byte of
Station Function ngfh e || Lok EYE @) dH(;gh byte of h Address CRC
No Code of Start Start Address Lengt Length —_
’ Address Address (Word) (Word)
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes

If there is error such as address over range,non-exist address and the address is read only,then it will return
function code 0x90

For example:Send message 01 10 6F 00 00 02 04 55 55 00 08 1A 47

Meaning:
01:

10:

6F 00:
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00 02: Address length is 2 WORD.

04: Data length is 4 Bytes(2 words)

5555 00 08: Write data 00085555(Hex) into address.
1A 47: CRC check

10.2.4 RS485 Communication Address of Servo Parameters

About the objects of each operation mode please refer to chapter8.
About common object address please refer to object list in Appendix.(Not all the objects support RS485)
About RS485 communication example please refer to Appendix.

10.3 CANopen Communication

CANopen is one of the most famous and successful open fieldbus standards.It has been widely recognized
and applied a lot in Europe and USA. In 1992,CiA (CANinAutomation) was set up in Germany,and began to
develop application layer protocol CANopen for CAN in automation. Since then, members of CiA developed a
series of CANopen products,and applied in a large number of applications in the field of machinery
manufacturing such as railway, vehicles, ships, pharmaceutical, food processing etc..Nowadays CANopen
protocol has been the most important industrial fieldbus standard EN-50325-4 in Europe

The JD series servo supports standard CAN (slave device), strictly follow CANopen2.0A / B protocol, any
host computer which support this protocol can communicate with it. JD servo uses of a strictly defined object
list, we call it the object dictionary, this object dictionary design is based on the CANopen international
standards, all objects have a clear definition of the function. Objects said here similar to the memory address,
we often say that some objects, such as speed and position,can be modified by an external controller, some
object were modified only by the drive itself, such as status and error messages.

These objects are as following:

For example:

Index Sub Bits Attribute Meaning
6040 00 16(=0x10) RwW Control word
6060 00 8(=0x08) RwW Operation mode
607A 00 32(=0x20) w Target position
6041 00 16(=0x10) MW Status word

The attributes of objects are as follows:

1. RW:The object can be both read and written.

2. RO:The object can be read only

3. WO:The object can be written only.

4. M:The object can be mapping,similar to indirect addressing.

5. S:The object can be stored in Flash-ROM without lost after power failure.

10.3.1 Hardware Introduction

CAN communication protocol describes a way of transmitting information between devices, The definition of
CAN layer is the same as the open systems interconnection model OSlI, each layer communicates with the
same layer in another device, the actual communication takes place adjacent layers in each device,but the
devices only interconnect by the physical media of thephysical layer in the model.CAN standard defines data
link layer and physical layer in the mode. The physical layer of CAN bus is not strictly required, it can use a
variety of physical media such as twisted pair Fibre. The most commonly used is twisted pair signal, sent by
differential voltage transmission (commonly used bus transceiver). The two signal lines are called CAN_H
and CAN_L. The static voltage is approximately 2.5V, then the state is expressed as a logical 1, also called
hidden bit. It represents a logic 0 when CAN_H is higher than the CAN_L, we called it apparent bit,then the
voltage is that CAN_H = 3.5V and CAN_L= 1.5V,apparent bit is in high priority.
The standard CAN interface is as following figure:
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CAN_L -2- CAN_GND -3-

(OO CEE O ©

o\ s e CAN_V+

\CAN _HS

GND

Pin Name Description

1 NC Reserved

2 CAN_L CAN_L bus (low dominant)
3 CAN_GND CAN ground

4 NC Reserved

5 CAN_SHLD Optional shield for CAN

6 GND Optional ground

7 CAN_H CAN_H bus (high dominant )
8 NC Reserved

9 CAN_V+ NC

mNote:

1. All CAN_L and CAN_H of slaves connect directly by using series connection, not star connection.

2. There must be connected a 120 ohm resistance in start terminal(master) and end terminal(slave).

3. All JD servo driver don’t need external 24VVDC supply for CAN interface.

4. Please use the shield wires for communication cable,and make good grounding(Pin.3 is advised to
grounding when

communication is in long distance and high baudrate) .

5. The max. distance at different baudrate are shown in following table:

Baudrate Distance
IMbit/s 25M
800Kbit/s 50M
500Kbit/s 100M
250Kbit/s 250M
125Kbit/s 500M
50Kbit/s 600M
25Kbit/s 800M
10Kbit/s 1000M

10.3.2 Software Introduction

1.EDS

EDS (Electronic Data Sheet) file is an identification documents or similar code of slave device,to identify what
kind of slave device is(Like 401,402 and 403,or which device type of 402).This file includes all information of
slaves,such as manufacturer,sequence No.,software version,supportable baudrate,mappable OD and
attributes of each OD and so on,similar to the GSD file for Profibus.Therefore,we need to import the EDS file
of slave into the software of master before we configure the hardware.
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2. SDO

SDO is mainly used in the transmit the low priority object between the devices, typically used to configure
and mange the device,such as modifying PID parameters in current loop,velocity loop and position loop,and
PDO configuration parameters and so on.This data transmission mode is the same as Modbus,that is it
needs reponse from slave when master sends data to slave.This communication mode is suitable for
parameters setting,but not for data transmission frequently.

SDO includes upload and download.The host can use special SDO instructions to read and write the OD
of servo.

In the CANopen protocol, we can use SDO to change the content of the Object Dictionary, Following is
the structure of the SDO command and standards that it follows :

The basic structure of SDO: Client—Server/Server—Client

ByteO Bytel-2 Byte3 Byte4-7
SDO Index of Sub-index of
Command specifier Object Object Four bytes of data at most

SDO command word contains the following information:

Download / upload

Request /response

Segmented / expedited transfer

The length of CAN frame data byte ,it is used for toggle bit of every segment.
SDO achieve 5 request/response protocols

(1) Initiate Domain Download ;( 2) Download Domain Segment ;( 3) Initiate Domain Upload ;(4) Upload
Domain Segment;(5) Abort Domain Transfer;

§ Download means the writing operations to the Object Dictionary; Upload means the reading operations to
the Object Dictionary.

8The grammar and details of SDO command word (the first byte in the SDO CAN message) is explained as
following: (‘—’means unrelated ,it should be 0)

8when reading the parameters, use the protocol of Initiate Domain Upload
8when setting the parameters, use the protocol of Initiate Domain Download
Initiate Domain Download

Bit 7 | e | 5| 4] 3] 2] 1]o0
Client— 0 0 1 - n e S
—Server | 0 0 1 - - ‘ - -

Description:

n: means the byte number of insignificant data in the message [ The data from the (8-n) byte to the 7th byte
data are insignificant ](n is effective when e =1 and s=1,or n=0).

e: Transmit normally when e=1, transmit speedy when e=0

s: whether the length of the data is indicated, when s=0 it means the data length is not indicated ,s=1 means

the data length is indicated

e=0, s=0: itis reverved by CiA

e=0, s=1: data byte is byte calculator, byte 4 is the Least Significant Bit (LSB),byte 7 is the most Significant

Bit(MSB)

e=1:The data byte is the data that will be downloaded

Initiate Domain Download

Bit 7 6 5 4 3 2 1 0
Client— 0 0 1 - - - -
—Server 0 0 1 - n e S

Table 8 Initiate Domain Download
Examples:
% %Read the parameters
send SDO messages

Identifier DLC
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Send .
Index of Subindex of
0x600+Node_ID 8 command Object object 00
word
Receive SDO message
s Daten
Identifier DLC
0 1] 2 3 45|67
Send Index of Subindex of
0x580+Node_ID 8 command ; - **
Object object
word
¢~+four bytes of data at most)
% Note: All the command word is 0x4 when SOD sends the message
If data is one byte, then the receiving command word is Ox4F
If data is two bytes, then the receiving command word is 0x4B
If data is three bytes, then the receiving command word is 0x43
% When modify the parameters
Send the SDO message
- Daten
Identifier DLC
0 1] 2 3 4|5]6]|7
0x600+Node_ID | & | command | 'ndexof | Subindexor =
- Object object
word
(~four bytes-of data-at-mast)
Receive the SODMessage 7 6 5 4 3 9 1 1]
- Daten
Identifier DLC
0 1| 2 3 4)5]6]|7
"‘O 80+Node 1D 8 > :'coﬁw?:gnd indexof Sub=indexof -
unctiofl Cpde word IQbifst—JD  object

% Note: When SDO receives the message,if the command word is 0x60,indicate writing correctly,if it is
0x80,indicate writing error.All the command word is 0x60 when SDO receives the message.

If data is one byte, then the sending command word is 0x2F

If data is two bytes, then the sending command word is 0x2B

If data is three bytes, then the sending command word is 0x23

3. PDO

PDO can transport 8 bytes of data at one time,and no other protocol preset(Mean the content of the data
are preset),it is mainly used to transmit data in high frequency.PDO uses brand new mode for data
exchange,it needs to define the data receiving and sending area before the transmission between two
devices,then the data will transmit to the receiving area of devices directly when exchanging data.lt greatly
increase the efficiency and ultilization of the bus communication.

PDO COB-ID

COB-ID is a unique way of CANopen communication protocol,it is the short name

of Communication Object Identifier. These COB-ID defines the respective transmission levels for PDO, These
transport level, the controller and servo will be able to be configured the same transmission level and the
transmission content in the respective software.Then both sides know the contents of data to be transferred,
there is no need to wait for the reply to check whether the data transmission is successful or not when
transfering data.

The default ID allocation table is based on the CAN-ID(11 bits) defined in CANopen 2.0A (The COB-ID of

CANopen 2.0B protocol is 27 bits) ,include function code(4 bits) and Node-ID(7 bits) as shown in following
figure:
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Node-ID is defined by system integrators,such setting by the DIP switch on the devices(Like servo’s station
No.).The range of Node-ID is 1~127(0 is forbidden).

Function Code:The function code for data transmission define the transmission level of PDO,SDO and
management message.The smaller the function code,the higher the priority.

The allocation table for CAN identifiers in master/slave connection set predefined by CANopen is as follows:

Broadcast objects
; Index of
Object iTSC;:fsnlcaO?f COB-ID communication
parameter in OD
NMT Module Control 0000 000H -
1005H, 1006H,
SYNC 0001 080H 1007H
TIME SSTAMP 0010 100H 1012H, 1013H
Reciprocity objects.
q Index of
Object TTSC;:SSnl%Og)e COB-ID communication
parameter in OD
Emergency 0001 081H-OFFH 1024H, 1015H
PDO1(Send) 0011 181H-1FFH 1800H
PDO1(Receive) 0100 201H-27FH 1400H
PDO2(Send) 0101 281H-2FFH 1801H
PDO2(Receive) 0110 301H-37FH 1401H
PDO3(Send) 0111 381H-3FFH 1802H
PDO3(Receive) 1000 401H-47FH 1402H
PDO4(Send) 1001 481H-4FFH 1803H
PDO4(Receive) 1010 501H-57FH 1403H
SDO(Send/Server) 1011 581H-5FFH 1200H
SDO(Receive/Client) 1100 601H-67FH 1200H
NMT Error Control 1110 701H-77FH 1016H-1017H

Note:

1. The smaller the COB-ID,the higher the priority.

2. The function codes of COB-ID in every level are fixed.

3. COB-ID of 00H, 80H, 100H, 701H-77FH, 081H-0FFH are system management format.

The COB-ID supported by JD servo:
» Send PDO (TXPDO)
Send PDO of servo means servo sends out data,and these data are received by PLC.The function codes
of send PDO (COB-ID) are as follows:
1. 0x180+Station No. of Servo
2. 0x280+ Station No. of Servo
3. 0x380+ Station No. of Servo
4. 0x480+ Station No. of Servo

> Receive PDO (RXPDO)
Receive PDO of servo means servo receive data,and these data are sent by PLC.The function codes of
receive PDO(COB-ID) are as follows:

1. 0x200+ Station No. of Servo

2. 0x300+ Station No. of Servo

3. 0x400+ Station No. of Servo

4. 0x500+ Station No. of Servo

JD servo is designed according to the standard of CANopen 2.0A protocol,and it also supports CANopen
2.0B protocol.Therefore,if 8 PDOs are not enough,users can define new PDO,for example,set 0x43FH as the
communication PDO of Station No.1,but it needs the controllers and servo define PDO by the same rule.
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PDO transmission types:

PDO supports two transmission mode:

B SYNC: Transmission is triggered by the synchronization message (Transmission type:0-240)

In this transmission mode, controller must have the ability to send synchronous messages (The message is

sent periodically at a maximum frequency of 1KHz) ,and servo will send after receiving the synchronous

message.

» Acyclic:Pre-triggered by remote frame,or by specific event of objects speicficed by the equipment
sub-protocol.In this mode,servo will send out data as soon as receiving the data of synchronous
message PDO.

» Cyclic:Triggered after sending 1 to 240 SYNC messages.In this mode,servo will send out data in PDO
after

receiving n SYNC messages.

B ASYNC(Transmission Type:254/255):

» Slave sends out message automatically as soon as the data change,and it can define an interval time
between two messages which can advoid the one in high priority always sending message.(The smaller
number of PDO,the higher its priority)

» JD servo can support all transmission type,users can set the transmisstion type of JD servo according to
the transmission type which the controller can support.

PDO Inhibit Time:

Each PDO can define an inhibit time,that is the minimum interval time between two continuous PDO
transmission.lt is used to advoid the PDO in higher priority always occupying the communication.The inhibit
time is 16bit unsigned integer,its unit is 100us.

Protection mode (Supervision type)
Supervision type is to choose which way master uses to check slave during operation,and check whether
slave is error or not and handle the error.
B Heartbeat message:Slave send message to master cyclically during supervision time.If master hasn’t
received the message from slave after heartbeat time,then master will consider slave as error.
» Message format
(Ox700+NodelD)+Status
» Status:

0: Start 4:Stop 5:Run 127:Pre-operational
B Node Guarding: Slave send message to master cyclically during supervision time.lf master hasn'’t
received the message from slave after supervision time,then master will consider slave as error.
» The format of master request message:
(0x700+NodelD) (No data in this message)
» Format of slave response message:
(0x700+NodelD) +Status:
» Status:
The bit7 of the data is triggered bit. This bit will alternately set to 0 or 1 in the response message.lIt
will be set to 0 at the first request of node guarding.The bitO ~ bit6 indicate the status of node.
> Status: O:lInitialization 1:No connection 2.Connection 3:Operational  4:Stop 5:Run
127:Pre-operational
Normally standard CAN slave only one protection mode,but JD servo can support both modes.

Boot-up process
The boot-up process is shown in following figure.
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Power—on

Y

Initiam_

5
6 4
. A
Pre-%erat&
(ap by cs d)
3
A )
1 3 Stopped
(a, b)
Y 1
Operational 2

(a, b, ¢, d, &)

Note:

P The letters in the parenthesis means the objects which can used in this status:

a. NMT , b. Node Guard , c. SDO , d. Emergency , e. PDO , f. Boot-up

» State transition (1-5 are sent by NMT service) ,NMT command as shown in the parenthesis:
Start_Remote_node (0x01)

Stop_Remote_Node (0x02)

Enter_Pre-Operational_State (0x80)

Reset_Node (0x81)

Reset_Communication (0x82)

Initialization finish,enter pre-operational status and send boot-up message.

[EEN

o U WDN

NMT management message can be used to change the modes.Only NMT-Master node can send NMT
Module Control message,and all slave must support NMT Module Control service,meanwhile NMT Module
Control message needn’t response.The format of NMT message is as follows:

WNMT-Master = NMT-Slave(s)

COB-ID Byte 0 Byte 1
(D00 Cs Node-ID
When Node-ID is 0,then all the NMT slave device are addressing.CS is command,its value is as follows:
Command NMT Service

1 Start Remote Node
2 Stop Remote Node

128 Enter Pre-operational State

129 Reset Node

130 Reset Commumnication

For example, If you want a node in the operational status to return to the pre-operational status,then the
controller needs to send following message: 0x000:0x80 0x02

10.3.3 CANopen Communication Parameters

LED Internal
Display Address

Defaul

Name Meaning t Value

1: Save all control parameters except
d5.00 2FF00108 Store_Loop_Data | motor parameters 0
10 : Initialize all control parameters
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except motor parameters

d5.01

100B0008

ID_Com

Driver station No.
Note:lt needs to save and restart driver

after changing this parameter.

2F810008

CAN_Bandrate

Baudrate of CAN port:

100: 1M
50: 500k
25: 250k
12. 125k
5: 50k
1. 10k

Note: It needs to save and restart driver

after changing this parameter.

50

10.3.4 CANopen Communication Address of Servo Parameters

About the objects of each operation mode please refer to chapter8.

About common object address please refer to object list in Appendix.

About all the communication address please refer to parameters list.
About CANopen communication example please refer to Appendix.

Chapter 11 Alarm and Troubleshooting

11.1 Alarm Messages

Digital flickering on the display indicates that an alarm occurs indicating that the driver is faulty. For

details about faults, see Table 11-1 “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 15t and 2" bits of the faulty code are set

to “1”. As a result, “0006” is displayed.

Table 11-1 Fault codes

4th  bit

in

numeric

Ist bit in numeric | 2nd bit in numeric | 3rd bit in numeric
display (left display display display (right)
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
m @) n @] = Iy oy @) o . o o m m m 5
—+ @) (@) —
5 1S |3 |3 |m|S |S |8 |5 |2 |53 |5 [8 |38 |8 |F%
by, 3 m T 3 © s ° o < < = a 3 3 >
®) = = — = s 5 By = ) ) ) @ @ @ =
< |E |2 |8 = |e |3 |3 |8 |75 |3
m | o & Q@ m 7 3 o | <€ 2 o g o
(¢)) (@]
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A maximum of 7 generated alarms can be stored in the driver. For details, enter the menu of Group FO07.
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:
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;

Nogh~whE

11.2 Alarm Causes & Troubleshooting

ﬁ(l)adrén Alarm Information | Alarm Cause Troubleshooting
FFF.F ' There is no motor type set in servo .

/800.0 No motor configured driver Set the motor type in d4.19.
000.1 Internal Internal problem Please contact manufacturer

The ABZ signal cable is
disconnected.
The UVW signal cable is
disconnected.

000.2 Encoder ABZ Check the cable.

000.4 Encoder UVW Check the cable.

Check encoder cable.
Interferences are suppressed. Remove interference(Such as
Encoder cable problem connect the motor cable to
SHIELD terminal etc.)

000.8 Encoder Counting

ABZ and UVW signals of the
000.6 Encoder Error encoders incur error | Check the cable.
simultaneously.
The driver temperature exceeds | Check whether the selected driver
83°C. has enough power.

Check the input voltage,or
determine whether a braking
resistor is connected.

Check the input power.

Power on AC first,then power DC.
Reduce deceleration.

Check motor wires. If the motor
works properly, it can be judged
that faults occur on the power
tube in the driver.

001.0 Over Temperature

The bus voltage of the driver

002.0 Over Voltage exceeds the allowable range.

The voltage of the driver bus is

004.0 Low Voltage below the allowable range.

The power tube in the driver is
008.0 Over Current faulty, or short circuit occurs on the
phase line of the motor.
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. The actual power of brake resistor .
010.0 Chop Resistor is larger than rated power Change brake resistor.
Set VFF (d2.08) as
Control loop parameters setting | 100%,increase kpp(d2.07) and
problem. kvp(d2.01).
020.0 Following Error Overload or block. Choose bigger power motor or
Encoder signal problem. check whether the load s
blocked.
Check the encoder cable.
040.0 Logic Voltage The logic voltage is lower than 18V. g:\(;(:k the logic power supply
Control loop parameters setting Increase kyp(d2.01).
Choose bigger power motor or
080.0 lit Error problem. check whether the Iload is
Overload or block.
blocked.
. Check the input pulse frequency
100.0 Over Freguency The input pulse fr_equency exceeds and the maximum permissible
the allowable maximum value.
value of the frequency. (d3.38),
200.0 STO Error STO Error Check the wiring according to
Chapter 3.4.
400.0 Commutation UVW  signal of encoder cable Check encoder cable.
problem
Because of updating firmware. Initialize all control parameters
800.0 EEPROM Error Driver internal problem. and save,then restart driver.
Contact manufacturer.
5888.8 Driver abnormal | Logic power supply problem. Check 24VDC power supply.
) working states Driver internal problem. Contact manufacturer.
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Chapter 12 Appendix

Appendix 1 Instructions of operation mode via Communication

1. Position mode (Mode 1)

Take this mode for example: In the coordinate system shown below, the red arrow indicates the current
position = 450. If it is defined as absolute motion, when the target position is set to 700, the motor will move to
the position of coordinate = 700; if it is defined as relative motion, when the target position is set to 700, the
motor will move to the position of coordinate = 1150.

Current position

Negative Opied Positive
direction -1 15tH direction
] I ] ] ] ] ] 1 ] | ] ] ] >

-100 O 100 200 300 400 500 600 700 B00 900 1000 1100

Fig.1 Absolute/Relative positioning
In mode 1, the following objects have to be defined :

CANopen Address Modbus Value Meaning
Address
60600008 0x3500 1 Set as position mode
60810020 0x4A00 User setting Profile velocity
60830020 0x4B00 User setting Acceleration
60840020 0x4C00 User setting Deceleration
607A0020 0x4000 User setting Target position
60400010 0x3100 2F -> 3F Start absolute positioning
4F -> 5F Start relative positioning
103F Start absolute positioning while target
position change
105F Start relative positioning while target
position change

More details please refer to “Mode and Control” and “Target Object” in Appendix.
About position mode controlled by communication,please refer to communication example in Appendix.

2. Speed Mode (Mode -3 or 3)

Mode 3 implements velocity control over the motor. The operation curve consists of three sequences:
acceleration, uniform velocity, and deceleration, as shown below. The acceleration time can be calculated on

the basis of initial velocity, uniform velocity, and acceleration velocity.
Vt=Vo+at Vt—Uniform velocity

Vo —Initial velocity

a - Acceleration or deceleration

t - Acceleration time

S=Vot + (1/2) at? S—Acceleration displacement
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v [ incifs)

Uniform welocity
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=
2 3 t(s)

Velocity and time curves in mode 3
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| |
| |
| I
I |
1 t

+0 +
In mode -3, when a new value is assigned to the target velocity, the motor will run at the new velocity

immediately, without a definable acceleration/deceleration as described in mode 3.
In speed mode, the following objects have to be defined:

CANopen i Modbus Value Meaning
Address
60600008 0x3500 3or-3 Set as speed mode
60FF0020 0x6F00 User setting Target velocity
60830020 0x4B00 User setting Acceleration
60840020 0x4C00 User setting Deceleration
60400010 0x3100 F Start running

More details please refer to “Mode and Control” and “Target Object” in Appendix.
About position mode controlled by communication,please refer to communication example in Appendix.

3. Master-slave mode (Mode -4)

In this mode, the movement of the motor is directly controlled by the external encoder, pulse/direction,
CWI/CCW pulse signal from the X1 interface of the drive. If the system receives signal from the external
encoder, set the drive to master/slave mode. The drive will serve as the slave and the motor shaft will be the
slave shaft to follow the encoder master shaft signal of the X1 interface to perform the following movement.
The velocity rate of the following movement can be set by the electronic gear ratio.

In mode -4, the following objects have to be defined:

CANopen Modbus Value Meaning

Address Address

60600008 0x3500 -4 Set as master-slave mode

25080110 0x1910 User setting Factor of electronic gear

25080210 0x1920 User setting Divider of electronic gear

User setting Pulse mode

0...CW/CCW mode

25080310 0x1930 1... Pulse/Direction mode
2...Incremental encoder mode
Note:This parameter must save
after change.

60400010 0x3100 F Start running

More details please refer to “Mode and Control” , “Target Object” and “Master-slave mode” in Appendix.

4.Torque Mode (Mode 4)

In this mode, the motor will output at constant torque. The output torque depends on the value of target

I : o
= K, *-®md - K s torque constant,users can find it in the

2

torque.The conversion formulais T,

lemand
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catalog. l,,...q ispeak current.
In mode 4, the following objects have to be defined:
CANopen Modbus Value Meaning

Address Address
60600008 0x3500 -4 Set as torque mode
60710010 0x3C00 User setting Target torque
60730010 0x3D00 User setting Max. current
60800010 0x4900 User setting Max. speed
60400010 0x3100 F Start running

More details please refer to “Mode and Control” and “Target Object” in Appendix.

Warning: Before locking the motor shaft, pay attention to the drive. Because it has constant torque output,
the motor velocity is only restricted by the value of target torque. Make sure the load is correctly installed and
in normal operation before any operation. Remember to set the maximum velocity.

5. Homing mode (Mode 6)

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.

¥ -anes

&

«(100, 200)

(0, 0)

H-anes

In mode 6, the following objects have to be defined:

CANopen Modbus Value Meaning

Address Address

60600008 0x3500 6 Set as homing mode

607C0020 0x4100 User setting Home offset

60980008 0x4D00 User setting Homing method

60990120 0x5010 User setting Homing_ speed for searching
home signal

60990220 0x5020 User setting _Homing_ speed for searching
index signal

609A0020 0x5200 User setting Homing acceleration

60400010 0x3100 F->1F Start running

More details about homing method please refer to homing methods in Appedix.
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6. Driver Status Display

FD Servo driver uses object 60410010(Modbus address is 0x3200) to indicate the current status
of driver.The definitions of every bit are as following:

bit Definition Meaning Value

0 Ready to Switch on Ready to switch on 60410010=0x0001
1 Switched On Already switched on 60410010=0x0002
2 Operation Enable Operation enable 60410010=0x0004
3 Fault Driver fault 60410010=0x0008
4 Voltage Enable Voltage output Enable 60410010=0x0010
5 Quick Stop Emergency stop 60410010=0x0020
6 Switch On Disable Switch on disable 60410010=0x0040
7 Warning Warning 60410010=0x0080
8 Manufacturer specific 1 Reserved 60410010=0x0100
9 Reserved 1 Reserved 1 60410010=0x0200
10 Target Reached Target position reach 60410010=0x0400
11 Internal Limit Active Internal limit active 60410010=0x0800
12 Setp.Ach./v=0/Hom.att. Pulse response 60410010=0x1000
13 Foll.Err./Res.Hom.Err. Following 60410010=0x2000

error/Reference error

14 Commutation Found Commutation found 60410010=0x4000
15 Reference Found Reference found 60410010=0x8000

Appendix 2:Example for CANopen Communication

1.Canopen communication between Kinco F1 PLC and JD servo

1.1 Wiring diagram

F1 PLC CAN port JD CAN port (X4)

CAN_L2 CAN_L 2
CAN _H7 CAN_H7
mNote:

1.1t must use series connection for multiple slaves.

2.CAN1 and CAN2 of F1 PLC are separately,can be used at the same time.

3.There are terminal resistors in PLC which set by DIP switch.Therefore,it needs a 120ohm terminal resistor
in the end of the communication cable(In the last slave).

1.2 Parameter setting.
About the settings of JD parameters such as baudrate and station No.,please refer to the chapter of
CANopen.

1.3 Software program
(1)Create new project,select Kinco F122-D1608T and click OK.
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Target Settings i i x|

Configuiation: | |Kinco F122-D1608T ~|

Target Platform lMemory Layout | General | Network functionalty | Wisualization |

Blattorm; I Intel Strong&RM L‘

Eirst parameter register (integer]: Last parameter register [integer): Begister for return value [mteger]:

[rO =l I—F;E: ~] |ro ¥

¥ |ntel bute order

Default | oK Cancel

(2)Select program language according to your habit.Then click OK.

X
Name of the new POL: {PLC_PRG 0K |

— Type of POU — Language of the POL Cancel
' Program L
(" Function Block LD
" Function " FBD
Return Type: " SFC
[eooL _] = ST
" CFC

(3)Select “Resources” option and click “PLC Configuration”.
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4, CoDeSys - (Untitled)*
File Edit Project Insert Extras Online ‘Window Help

€| E|@ o aSIEG 5 [

4 PLC_PRG (PRG-ST)
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=180

PLC_PRG [FRE) DO0[PROGRAM PLC_PRG
T
DO03END_VAR

POLS|™ 2 Data.| =] visu.. | 32 Resn. q |

4

[ =2 Lin: 1, Cal: 1 OHLINE [0V [FEED
oo (e Y

File Edt Project Insert Exfras Online Window Help
B8] E|SleaEER wE

B Resouces
111 Glabal Variables 0001|PROGRAM PLC_PRG

B

B0 Fbrary ANALYZATIONLIB 510,99 0508 00020VAR

B (21 Hbvary IECSFELIB 13.4.061551:28 gl DOOSEND_VAR
B

B

B

#-(] library SYSLIBTIMELIB 612,10 16:532 il
(0] iy SYSTASKINFD.UB £ 12101653

i 5 Todls 122-D1608T]

Alarm configuration Settings |
m Library Manager

Automatic: calculation of addresses:

Sarpling Trace
ﬁ Taget SeFlmgs. Save configuration files in project:
|2 T ask configuration

Q ‘Watch- and Recipe Manager
2% Workspace

Check for averdapping addiesses

1 3

FOUs| ™ Data.| ] Visu...| 524 Reso. ||

3

ONLINE [0V [READ
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(4)Click “Extras->add configuration file” to add EDS file of JD servo.

® selec confiourtion e | i =

Look in: | ;JD j -~ I'j{ E~

Mame . Date modified Ty

JD-PC 2012/6/8 11:20 Fi

| 7] KINCO-]D - Colin 2012/11/813:33 EL
i KINCO-1D 2012/6/1514:36 EL
4 1 3
Filename:  [KINCO-JD Open
Files of type: |C,’-‘-.N (*.eds, =.dcf) ﬂ Cancel

[ Open as read-onby

(5)There are two CAN ports in F1 PLC.Both of them can be used as master. Set baudrate and Node-ID for
CAN port.If you need synchronous message,please click “activate” ,then set “Com.Cycle period” and
“Sync.COB-ID".

-~
j Base parameters |CAN parameters I Module parametersl

CAN_Port1=""
""""""""""""""""" Insert Element ‘

Append Subelement 1D driver (KINCO-1D.EDS)...

Replate element Kinco RP2D-1608C1 (RP2D-1608C1.eds)...
Calculate addresses KincoED (KINCO-ED{GIAR .EDS). ..

KincoED {(KincoED.EDS). .,

Ut e %
o e MTS020-CAN (MTS020.EDS). ..

Copy Ctrl+C — ,
Paste g - ;

Delete Del Diagnostic address: |°/°M81B

i r
E--F122-D1608T ﬂ
....... Digital NQ[F 1] Baze parameterz CAN parameters |Module parametersl

EF-(CAN_Port 1[F 1] |
Bl D driver (EDS) [WAR]
"""" %0B1 Can-Output Com. Cycle Period [peec): ID

baud rate: 500000 =l

Sync. Window Lenght [peec): |Ij

Sync. COB-ID: |128 activate: v

Wode-|d; |‘|

¥ Automatic startup

[T Support DSP301 401 and DSP20R

Heartbeat Maszter [mz]: ID

[+ CAM Mazter Libram is not stopped when on BP.

(6) Right click CAN port and select “Append Subelement->JD driver” to add slaves.Then set parameters such
as Node ID,Nodeguarding,RX-PDO and TX-PDO.
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E--F122-D1608T ﬂ Base parameters CAN parameters IReceive PIIEI—MappingI Send FIO-Mapping |

: — General
Eb--CAN_Port 1[FI]
. B[ driver (EDS) [VAR] | Node ID: |2
"""" %GBT Can-Output Wite DCF: [ Create all S0 [ Optional device: [~

Reset Nade; [T Mo initialization: [

— Mode guard
Infa... |

v Modequarding
Guard COBD: |0x700

Guard time [mz): I':I

Life time factor: I':I

— Heartbeat zettingz

[T &ctivate beartbeat generation

Heartbeat producer time: IEI s

[T &ctivate heartbeat consumer

— Emergency telegram

¥ Emergency
COE-D: |$NDDEID+DHBD

(7)Configure PDO objects according to the requirement.
Base parametersl CAN parameters Receive FOO-Mapping ISend FOO-Mapping I Serwvice Data Db_ier_'tsl Madule parameters I

- Contralword = PDO 0x1400 [Id: $MODEID +0:200]
- Modes_of_operation T arget_wvelocity

- Target_torque i Cantrohword

- Target_position - Modes_of_operation

- Profile_welocity =1- FDO 01407 [Id: $HODEID +0:300)
- Homing_method T arget_pogition

T arget_velocity Prafile_welocity

- PDO 0x1402 (Id: $MODEID +0x400]
Properties - PDO 021403 (Id: $MODEID+0x500)
- PDO 01404 [I1d: 0=7FFf)

- PDO 01408 [1d: 0=7Ff)

- PDO 01406 [I1d: D=7

- PDO 01407 [1d: 0=7F)

Ingert POO

Delete

Fi L
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Baze parameters I CaH parameters I Receiwe PO0-Mapping Send FIO-Mapping |Service Data Objects I Madul = parametersl

- Contralwaord

- Statugword - Statuzword

- Modes_of_operation Pozition_actual_value_

- Pogition_actual_walue_ . - PDO 0:1807 (1d: $WNODEID+0x280]

- Welocity_demand_value
- Target_tarque

- PDO 0x1802 (1d: $NODEID+0x380]
- PDO 0x1803 (Id: $NODEID+0x430]
- Target_pozition - POO Ox1804 [Id: 07
- Profile_welocity - PO 0x1805 (1d: D7)
- Homing_rmethod Properties - PDO 0=1206 [1d: 0x7)
- Pogition_demand_value - PO 0=1807 [1d: D7)
- Target_welacity

Inzert PDO

ERf L

Delete

(8)After configure all the parameters,there will be all the registers corresponding to all the OD
as shown in following figure.For example,the register for Controlword is QW4,and the register
for Statusword is IW1.8.

&--CAN_Port 1[FIX]
B--JD driver (EDS) [VAR]
B--%QB1 Can-Output
....... AT %QD1: DINT, {* Target_velocity [COBId=0x202] %)
....... AT %QW4: UINT, {* Controlword [COBId=0x202] *)
....... AT %QB10: SINT; (* Modes_of_operation [COBId=0x202] %)
------- AT %QD3: DINT; {* Target_position [COBId=0x302] *)
------- AT %QD4: UDINT, {* Profile_velocity [COBId=0x302] *)
BE--%IB2 Can-Input
..... ¢ AT %11 UINT; ¢* Statuswaord [COBIld=0x182] %)
....... AT %ID1: DINT; {* Position_actual_value_ [COBId=0x182] %)
--------- CAN_Port 2[FI¥]

(9)Configure other slaves according to procedure above.Then we can start to program.In the program,we can
use the register directly or define gloable variables.
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Do wAR_GLOBAL

%HESDUTCES 0002  tvAT %001 :DINT,
B3 Glohal Variables 0003  cwAT %OW4HUINT =6,
b . Can0pen implicit Vanables [CONSTA| (0004 o AT %QBE1T0SINT,

Y Global Variables 0008 TP AT %0D3DINT,
- @ Varisble_Configuration (viaR_CONFI | [D008  pvAT %LD4DINT,
-2 ibrany 35_CanDrvib 12.9.06 11:05-16: ¢ ggg; ap AT %ID1:DINT,
-] Ifl:urar_l,l 35_CAMaopentd anagetr.lll:u 1?.4.09( 0009 #3 AT %QD5DINT:
-] library 35_CAMopent aster lib 22.7.10 03 ooin owd AT %01 2UINT =6
- (] library ANALYZATION.LIB 51093 03.08| [RET1|  mo3 AT %0B26-SINT:
(7 ibrary IECSFC.LIE 13.4.06 15:51:25 giel] [0012  TP2 AT %007DINT:
- lirary SYSLIETIME LB 6121016592 [0013  pv3 AT %008:DINT;

-] library SYSTASKINFO.LE 61210 16:59| (D014  ap3 AT %ID3DINT,
3 (5 Tooks Q01&/EMND_VAR

R

| oy (RN oy O oy RN oy RN ey O oy N ey (Y s |

(10)The program is as following figure.More details please refer to the chapter of operation mode.After
creating communication between F1 PLC and servo.it needs to set a initial value 6 to the object
“Controlwrod”,or other command can’t be effective in servo.

00| PROGREAM D2

0002 AR

noo3 m1: BOoL,

noo4 mz: BOoL,

0005 spv: DIMT;

0006 ma: BOoL,

nooy md: BOOL,

noog ma: BOoL,

o009 actual_pos: DIMT;

ao10 me: BOoL,

a011(EMD_WAR

Y N

0001 |actual_pos=ap;

0002 power off*)

0003F m1=1 THEM

000d)ty=27300;

0005|cwi=6;

0006|mo=3;

000¥|m1:=0;

Q00 EMD_IF

0009 velocity™)

ao10
00711)IF m2=1 THEM
0071 2jtw=273000;
007 3|cwi=47;

001 4)mo=3;

001 5/mz2:=0;

001 6EMD_IF

oo1y
001 8| ah=olute postion™

00719/(F m3=1 THEM

00200tp:=0;

0021 =27 30000,

0022 cwi=H3;

0023mo=1;

0024)ma=0;

O028EMD IF

If the objects are not in the EDS file or not commonly use,then we can use SDO to read and write these
ojectes,as shown in following figure.
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[oooolerm war
4' I

0D (*Write velocity by SDO*)

0002)sdo1i  Enable:= m3,[*Enable™)

noo3 wDirebr= 0, (*Fort number 0:CANL, 1 CATN2®)

noo4 uchodeld:=2 (*Staion Mo, of slave™)

0005  windex=16#60FF 00 INDES

0006 bySublndex=16#00 ,*sublMDEX")

noay uchodus= 16%23, fuse 16#23 FOR 4-BYTE-write-request

noog Uze 16#27 FOR 3-BYTE

noog U=e 16328 for 2-hyte

ao1o use TE#ZF for 1-byte

0011 use 16#%#21 FOR downloading more than 4 tytes using the segmented transfer®)

ootz ucBytel =16#10,

o013 ucBytel =16#A8,

0014 ucByte2 =163#29,

0015 UcByted =00y ;

DD0H6|(*F.ead actual speed by SDO*)

001 7|sdo2i{Enakle:= m10, (*Enable® ) whretlr= 0, (*Port number 0:CANL 1 CAN2*®) ucModeld=2 (*Staion MNo. of slave™®)
0018  windex=16#606C (FOD INDEX®)

ooty bySubindex=16%#00 (zublNDEX

noz2o UchModus=163#40 50 0-mode, use 16340 for read-request™)
0021|IF sdo2.hAnswerRec THERM

0022 wal = SHLBEYTE_TO_DWoORD(sdoZ ucAnswerBytes[T]), 243,
0023 wal =wal + SHLBYTE_TO_DWWORD(sdoZ ucAnswerBytes[G]),16);
0024 wal =wval + SHLEYTE_TO_DWORD(sdoZ ucAnswerBytes[a]),3;
0025 wal =wal + BYTE_TO_DWORD(sdoZ ucAnswerBytes[4]);
O026(EMD_IF

2.CANopen Communication between JD Servo and Peak CAN.

Peak company has many kinds of CAN adapter such as ISA,PCI,USB-CAN and so on.This example is to use
PCAN-USB connected to JD servo.

2.1 Wiring

Master Slave 1 Slave2 - Slave N
PCAN_USB CAN [ JD X4 port JD X4 port JD X4 port
2 CAN_L 2CAN_L 2CAN_L 2CAN_L
7 CAN_H 7CAN_H 7CAN_H 7CAN_H

It needs to add a 120-150 ohm resistor between PIN2 and PIN7 in the terminal(Slave N).

2.2 Set the communication parameters such as baudrate,ID according to JD servo.Then open
PCAN-VIEW((Software for PCAN-USB) to send and receive data.

Following figure is the example to send command to set 6040 as 3F.The lower part of the figure is to send
data,the upper part of the figure is to receive data.
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/ 5F Receive / Transmit == Trace | Q PCAN-USE

1 Message  DLC Data
581h 5] 60 40 60 00 3F 00 SD OO0
] Message DLC Data
601h 5] 2B 40 60 00 3F 00 00 0O
E‘ % ’b}\'"l ransm f‘}, -:':?Ik‘:'-.":'- aAge e 8
1D (Hex): DLC: Data: (Hex)
601 8 |% [28]|40] 60|[00||3F |00 00| 00
gycle Time: . Mescaos Ty
200 i []Extended Frame
Paused [Jremote Request

[ OK ] [ Cancel J [ & Help J

Following is the example about sending and receiving messages for different operation mode.(The
sataion No. is 1)

Homing mode (The controlword should change from F to 1F)

Internal
Address

60400010 Control word F

Name Setting value | Message (ID=1) Note

601 2B 40 60 00 OF 00
581 60 40 60 00 OF 00
601 2F 60 60 00 06 00
581 60 60 60 00 06 00
601 2F 98 60 00 21 00
581 60 98 60 00 21 00

60600008 | Operation mode | 6

60980008 | Homing method | 33

Velocity for
AT 601 23 99 60 01 55 55 08 00 DEC=[(RPM*512*

60990120 | searching imit | 200RPM 581 60 99 60 01 5555 08 00 | Encoder_resolution

switch

Velocity for 601 23 99 60 02 00 40 06 00 H87]
60990220 searchlng_ 150RPM 581 60 99 60 02 00 40 06 00

phase-N signal

601 2B 40 60 00 1F 00

60400010 | Control word 1F 581 60 40 60 00 1F 00
601 40 41 60 00 00 00 00 00 Read status word,C037 means reference

found.
Position mode (Control word should change from 2F to 3F for absolute positioning,and change
from 4Fto5F for relative positioning.103F or 105F means activate immediately when position

change.)
Internal ) B
Address Name Setting value Message (ID=1) Note
60400010 | Control word F 601 2B 40 60 00 OF 00

581 60 40 60 00 OF 00 DEC=[(RPM*512*

60600008 Operation mode 1 601 2F 60 60 00 01 00 Encoder_resolution
P 581 60 60 60 00 01 00 )/1875] -

601 23 7A 60 00 50 C3 00 00

581 60 7A 60 00 50 C3 00 00

607A0020 | Target velocity 50000inc
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. , 601 23 81 60 00 55 55 08 00
60810020 | Profile velocity 200RPM 581 60 81 60 00 55 55 08 00
Default value

60830020 Acceleration 610.352rps/s NULL
: Default value
60840020 Deceleration 610.352rps/s NULL

2F(Absolute 601 2B 40 60 00 2F 00

positioning) | 581 60 40 60 00 2F 00 DEC=[(RPS/S*655

3F(Absolute 601 2B 40 60 00 3F 00 36*Encoder_resolu

positioning) | 581 60 40 60 00 3F 00 tion)/1000/
60400010 | Control word 4F(Relative | 601 2B 40 60 00 4F 00 4000]

positioning) 581 60 40 60 00 4F 00
5F(Relative 601 2B 40 60 00 5F 00
positioning) 581 60 40 60 00 5F 00
601 40 41 60 00 00 00 00 00 Read status word.D437 means target position

reach.
Speed mode
Internal . _
ANETEES Name Setting value Message (ID=1) Note
. 601 2F 60 60 00 03 00
60600008 | Operation mode | 3 581 60 60 60 00 03 00 DEC=[(RPM*512*

601 23 FF 60 00 00 40 06 00 Encoder_resolution

60FF0020 | Target velocity 150RPM 581 60 EE 60 00 00 40 06 00 )/1875]

601 2B 40 60 00 OF 00 DEC=[(RPS/S*655
60400010 | Control word F 581 60 40 60 00 OF 00 36*Encoder_resolu
. Default value tion)/1000/
60830020 Acceleration 610.352rps/s NULL 4000]
60840020 | Deceleration Default value |\ |

610.352rps/s

Note:All the data are Hexadecimal format when using communication.
Appendix 3:Example for RS485 Communication

1.Modbus Communication Between JD Servo and Kinco HMI

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

HMI terminal

9pin D-SUB female\male Controller terminal
comO/com1 9 pin D-SUB (male)
TRx-
L RX- 8Tx-
5 GND 5 GND
6 RX+ 2Rx+
3Tx+

RS485 Communication

b. Parameters setting
It needs to choose Modbus RTU in HMI software,the communication parameters are as following figure.The
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PLC station No. must be set the same as the ID of JD servo.

HEAID

PLC Attribute
PLC |
: Station No. IEI ‘
!
"HMI Attribute e e RS M
Securty Levels Setting ] |User Pemmissions Setting ] Historical Events Storage ]
HMI | TaskBar | HMIEdended Atibutes |  HMI System Information Text |

Prnt Setting ~ COMO Setting | COM1 Setting | COM2Setting | Extended Memory |

Type RS485-2 - PLC Communication Time Out 3
Baud Rate 15200 - Protocol Time Out 1{ms) 3
Data Eit o - Protocal Time Out 2{ms) 3
Party Check  even . Max interval of word block pack 2

Max interval of bit block pack g
Stop Bit 1 -

Max word block package size 16
[ Broadcast [

Max bit block package size

lUse Default Setting

c. Address setting

It needs to use address type 4X in HMI program(All the objects of JD servo are corresponding to
4X).According to Modbus address of objects in the Common Object List,the Modbus address of the object
“Target velocity”(60FF0020) is 0x6F00,its decimal value is 28416.When we use this address in HMI,we need
to add 1,so in HMI the address for “Target velocity” is 28417 as shown in following figure.
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- -— —
Mumber Input Component Attribute
Graphics ] Cortral Setting ] Display Setting ]
Basic Attributes l Mumeric Data ] Font ] Keyboard Setting l
Priority Momal -
v Read Address Same As Write Address
Fead Address Write Address
FLC = FLC 5
HMI HMID H N D - HMI HMIO - = O -
Part COomMD Port COMD
Change 1 . Change 1 -
Station Mum Station Mum
Addr. Type 4% - Addr. Type LW -
Addresz 28417 [T System Register Addreee [ [ System Register
Code . Word 4 . Code - Word q -
i BIM Length 2 Type BIM Length 2
Format(Range):DDDDD (1-65535) Format(Range):D0DDDD (0-10255)

(2)HMI control multiple JD servo

a. Wiring diagram

HMI
RX- ————-
RX+ ———--
GND -———--
1 1 1 — 1 1
7 8 2 3 5 7 8 2 3 5 7 8 2 3 5
(RX-) (RX+) GND (RX-) (RX+) GND| 77777 [(RX-) (RX+) GND
ID=1 ID=2 ID=n
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b. Parameter 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,PLC0:2 means the PLC No. is 0,and
station No. is 2)

- - - -—
Mumber Input Component Attribute ﬁ
Graphics ] Contral Setting ] Digplay Setting ]
Basic Aftributes l Mumeric Data Font ] Keyboard Setting ]

Pricrity Momal -
[v Read Address Same As Wiite Address
Read Address Write Address

~| BLC A PILC .

HMI HMID o HMI HMID o O
Port COMD Port COMD

Change 1 . Change 1 .

Station Mum Station Mum
Addr. Type  4X - Addr. Type LW -
Address 28417 [ System Register Address O [~ System Fegister
Code . Word 5 . Code ; . Wod .
—- BIM Length 2 ~ BIM Length 2
Format(Range):DDDDD (1-65535) Format(Range):DODDD (0-10255)

2. Modbus Communication Between JD Servo and Siemens S7-200

(1)Wiring diagram

JD SERAD

ST-200 TRx-

g D- 8T x-

5 GND 5GND

3 D+ 2Rx+
ITx+

RS485 Communication

(2)Parameter setting.

About the parameter setting of JD servo please refer to Chapter 10.2.The default parameters are Modbus
RTU,19200,8,None,1.

In the software of S7-200 PLC,there is a library function used to set communication parameters as shown in
following figure.
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#--[z] Floating-Point Math ]

[-(z1] Integer Math

| PROGRAM COMMENTS

|lT| Interrupt
-2 Logical Dperations
Move

Hetwork 1

Metwark, Title

m

E-@8) Program Contral SMO.0 MBUS_CTRL P
-3 Shift/Ratate I
String _l | ER
g 1 able
-5y Tiners SMOD
= Libraries _l | Mode
+-[27 Maodbus Master Part 0 [+1
=1-[23 Modbus Master Part 1 [+1 1532004 B aud Doneft10.0
[T MBUS_CTRL_P1 0 Parity Error| ME0
[ MBUS MSG PT 10004 Timeout

+ |=:| Modbus Slave Port O [+1.0
+-[23 US55 Pratocol Port 0 [v2.3
+-[23 USS Pratocaol Part 1 [v2.3]
(3)Program

It needs to use the Modbus function (MODBUS_MSG) to send and receive data.The descriptions of Modbus
function are shown in following figure.

[0.0 is used to execute Modbus function. This command is to wnte 1 into address 4X1356WHEX 1= 3300, operation mode)
Slave: Stantion No_ BW:0-Eead 1-Wrte. Count: Number of words. Addrregister address
DataPtrBuffer for sending or receiving data {Pointer)
0.0 MBUS_MSG_P1
| |
| [ EM
0.0
| | | | :
| [ | F [ Firzt
145lave Conef k0.0
1q4RWw EmorfED
413569 4 Addr
1= Count
EB1000 D ataPtr
(4)Example descriptions
S7200 plc Inputs Function Description
10.0 Write 60600008=1 Set as position mode
10.1 Wirte 607A0020=10000 Set the target position
10.2 Write 60810020=1000rpm Set the profile velocity
10.3 Write 60400010=0x4F first,then OX5F Start relative positioning
10.4 Read 60630020 Read the actual position
10.5 Read 60410010 Read the status word

Appendix 4:Example for RS232 Communication

1.Communication between JD servo and Kinco HMI.

Kinco MT4000 and MT5000 series HMI can communicate with RS232 port of JD servo.Users can set
internal parameters of JD servo and display the status of JD servo.Kinco HMI can communicate with single

JD servo,and also can communicate with multiple JD servo via RS232.
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(1) HMI control single JD servo
a. Wiring diagram
HMI terminal
Opin D-SUB female\male

Controller terminal

comO/com1| com2 9 pin D-SUB (male)
2RX TRX 2 TXD
3TX 8 TX 3RXD
5GND |5 GND 5 GND

RS232 connection

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

i Am,;_@‘

Securty Levels Setting ] |User Pemmissions Setting ] Historical Events Storage ]
HMI | TaskBar | HMIEdended Attibutes |  HMI System Information Text |
Prnt Setting ~ COMO Setting | COM1 Setting | COM2Setting | Extended Memory |

Type R5232 v PLC Communication Time Out 3
Baud Rate  |EEZTIONNM | ~ | Protocol Time Out 1ms) 3
Data Eit g - Protocol Time Out 2{ms) 3
PafyCheck  nane . Max interval of word block pack 0

Max interval of bit block pack 0
Stop Bit 1 -

Max word block package size 1
[ Broadcast 65535

Mazx bit block package size 1

Ise Default Setting

S .

PLC Attribute

PLE:]

Station Mo. ‘
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c. Address setting

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

JD 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 Numeric Data Font ] Keyboard Setting ]
Pricrity Mormal -
v Read Address Same As Write Address
Fead Address Write Address
HMI mmo - P00 < | Hm mmo - PIC o5 .
Mo. Mo.
Part COmMD Paort COMOD
Change 1 . Change 1 -
Station Mum Station Mum
Addr. Type 20 - Addr. Type LW -
Address  [BOFF.00| [T System Register Address [0 [ System Register
Code . Wod - . Code ) . Word -
e BIM Length 2 Ty BIM Length 1
Format{Range):HHHH.HH (0 .00 ) Format(Range):DDODD {0-10255)

(2)HMI controls multiple JD servo (D05.15 must set as 1)

a. Wiring diagram

HM I RxD
GND =<
™D
\V/AV/ AV
352 352 352 352
ID= ID=2 D=3 ID=n

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,PLC0:1 means the PLC No. is 0,and
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station No. is 1)

— - — —
MNumber Input Component Attribute ﬁ
Graphics ] Control Setting ] Display Setting ]
Basic Attibutes l Mumeric Data Fart ] Keyboard Setting ]
Priority Momal -
v Read Address Same As Wiite Address
Fead Address Write Address
= PLC e FLC & .
HMI HMID o HMI HWID oo O
Port COMD Port COMD
Change 1 - Change 1 .
Station Mum Station Mum
Addr. Type 20 - Addr. Type LW -
Address  BOFF.00 [T System Register Address [ [ System Register
Code . Wod - - Code ; . Word .
e BIM Length 2 e BIM Length 1
Fomat({Range):HHHH . HH {000 ) Format(Range):DDODD {0-10255)

Appendix 5: Master-Slave Example

X5 interface of JD servo driver supports wide range of voltage input.When JD servo driver is controlled by
master-slave mode,then the master signal can be provided by PLC,motion control card,encoder,encoder
output interface of JD servo and VFD.These signal can be TTL signal ( 5-25V) and RS422 differential signal
(5V).

1.Differential Signal Control

1.1 Hardware
There is no isolation in RS422 differential signal input,so it only supports 5V input.lts anti-interference
performance is high and supports up to 4MHz frequency.lts PIN definitions are as follows:

15PIN DB Definition 15PIN DB Definition
PIN1 +5V PIN2 GND
PIN8 A PIN13 /A
PIN7 B PIN12 /B
PING Z PIN11 4
. Disconnect
Shell Shield other PIN

1.2: Wiring diagram
Following figure is the wiring diagram between two JD servo for master-slave function.When using other
device as master,please refer to the PIN defition in following wiring diagram.
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1 =% i
- Master 2 TE Gl Slave
X1 3 3 @B | X5
ENCODER 4 = z 6 MASTER
QUT 6 o ~sm 2 ENCODER
e, s e 13
8 7®m B 12
9 TE Tz o 1
1.3: Parameters setting
The objects need to defined in master-slave mode are as follows:
Modbus .
CANopen Address Address Value Meaning
60600008 0x3500 -4 Set as master-slave mode
25080110 0x1910 User setting | oo 2" of electronic gear
25080210 0x1920 User setting | Dorom"a! of electronic gear
Pulse mode control
10..CW/CCW(RS422 type)
11..Pulse/Direction(RS422 type)
25080310 0x1930 User setting 12.. Incremental encoder (RS422
type)
Note: It needs to save and restart
driver after change.
25080420 0x1940 User setting | 'MPut pulse ~amount  before
electronic gear
25080520 0x1950 User setting | EX6Cute pulse  amount  after
electronic gear
To smooth the input pulse.
Filter frequency: f=1000/(2m*
PD_Filter)
Time constant: T =
25080610 0x1960 User setting PD_Filter/1000
Unit: S
Note: If you adjust this filter
parameter during the operation,
some pulses may be lost.
Maximum frequency of pulse
25080810 0x1980 User setting input (KHZ)
Default value:600
25080C10 0x19CO0 User monitor | Pulse frequency of Master
25080D10 0x19D0 User monitor | Pulse frequency of Slave
60400010 0x3100 F Lock the motor to start running.

1.4: Example for panel operation (It can also use JD-PC software)
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Please refer to following procedure when setting driver in master-slave 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 7-10 in Example 7-3 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 7-11 of Example 7-3, 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 7-4.

Step 3: Confirm mode switching bits and operation modes by referring to the settings in Example 7-5. 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.

Method 1:Enable servo driver by external digital input.

Requirement:DIN1 is driver enable,DIN2 is fault reset,DIN3 is driver operation mode control(Set as mode -4

when there is no signal input,and set as mode -3 when there is signal input),no limit switch.Pulse mode is
RS422 differential signal.Electronic gear ratio is 2:1.

The settings are as following table.

LED Display Name Meaning Setting value
d3.01 Dinl_Function Function definition of digital input 1 000.1 (Driver enable)
d3.02 Din2_Function Function definition of digital input 2 000.2 (Fault reset)
d3.03 Din3_Function Function definition of digital input 3 0004 (Operation mode

control)
d3.05 Din5_Function Function definition of digital input 5 |(I)r?1(l)t>o (Cancel positive
d3.06 Din6_Function Function definition of digital input 6 I?r?]?t? (Cancel negative
d3.16 Din_Mode0 Select this operation r_node_ when input | Setto 0.004 (-4) mode
signals are invalid (pulse control mode)

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

Select this operation mode when input

d3.17 Din_Model ! )
- signals are valid

Indicates the numerator to set
d3.34 Gear_Factor electronic gears in the “-4” operation Set as 2000
mode (pulse control mode)
Indicates the denominator to set
d3.35 Gear_Divider electronic gears in the “-4” operation Set as 1000
mode (pulse control mode)

Pulse mode control
0...Ccw/ccw
1...Pulse/Direction
2...Incremental encoder
10..CW/CCW(RS422 type)
11..Pulse/Direction(RS422 type)
12.. Incremental encoder (RS422 type)
Note:0,1,2 are used for PIN4,5,9,10,14,
15 of Master_Encoder interface,they
are TTL signal.

10,11,12 are used for PING,7,8,11,12,
13,they are differential signal.

It needs to save and restart driver after
change.

d3.36 PD_CW Setas 12
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LED Display Name Meaning Setting value
1: Save all control parameters except
d3.00 Store_Loop_Data .. m.°t°r parameters Setas 1
10: Initialize all control parameters
except motor parameters

Method 2:Enable servo driver automatically after power on.
Set the parameters basic on method 1,but change d3.01 as 000.0.The settings are as following table.

LED . .
Display Name Meaning Setting value
d3.01- d3.07 D'”X(—liu7”)°t'°” Function definitions of digital input 1~7 |~ the digital inputs can't

be set as 000.1

0: No control
d3.10 Switch_On_Auto | 1: Automatically locks the motor when | Setas 1
the driver is powered on

2.TTL Signal Control

2.1 Hardware

There is isolation for TTL signal,it supports 5-24V input.The maximum frequency is 500K.The PIN definitions
are as follows:

. PIN
15PIN DB PIN definition 15PIN DB AR
PIN1 +5V PIN2 GND
PIN4 A PIN5 /A
PIN10O B PIN15 /B
PIN9 Z PIN14 1z
. Disconnect
Shell Shield other PIN
2.2 Wiring diagram
Common anode connection (to controllers that support valid low level output)
Controller VCC=5.24V
el
PULA+/CW+ L~ 4
— 59 Servo driver
| X5
_ MASTER
DIBR+/CCW+ | —

210 ENCODER

; mm[@ 15
DIR-/CCW-
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Common cathode connection (to controllers that support valid high level output)
v

VCC=5-24V

b S

PUL+CW+ | g4
— 2> 9 Servo driver
Controller PUL_/CW.

X5
ke MASTER
ENCODER

DIR+CCW+
WO == 19
¥ A

DIR-/CCW- - 15

.|||_ JlR_|

2.3 Parameter setting
Exclude the pulse mode,all other settings are the same as the one when using differential signal control.
CANopen Modbus
Address Address

Value Meaning

Pulse mode control
0...cw/ccw
1...Pulse/Direction
2...Incremental encoder
Note:lt needs to save and restart driver after
change.
2.4 Example for panel operation (It can also use JD-PC software)
The settings are the same as differential signal control..
Tips:
1: If users find the direction of encoder is different from motor,then exchange A and /A,or B and /B to change
the direction.
2: The electronic gear of JD servo is activated immediate after change and no need to restart servo driver.

25080310 0x1930 User setting

Appendix 6:Homing method

JD 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.
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] ]
¢ :5 L]

index signal | I

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.

; ]

L] —
index signal | ‘

positive limit —J

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.

H— =

o

[

index signal |

@
L@_. U
|
[

hotme switch sighal

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

[y —— g
—©
=3

[

mndex signal | J

hame 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 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.

— ] [I=]]

@% «@J®
“OLQ»

index signal | ‘ | J |
: : 7/ : ;
. . : . 'y :
home switch signal : : 7/ : |
positive Lot S
- . 'l B .
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=F ——
@L@ ug@
“OL@» «@JO*
O

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

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

Methods 17 to 30: Homing without an index pulse

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

[ . 3 1

negative limit

) i . ]

positive limit |
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DI M M : H M ID
it . i i

home switch signal

(==}

home switch signal

[

home switch signal | vl
ositive limit —
p /’:"
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[ | [ | [ ]
| |
I] __a __l : __ D

S w——

0
) @

A 5
—Q

L J

. . . Iy :
horne swiatch signal 7/ |

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

Methods 33 and 34: Homing on the index

[ |

index signal | | | l

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

Methods -17 and -18: Use the mechanical terminal as reference point
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) -u

negative limit posibive limit

Appendix 7: Use JD-PC software to import and export driver
parameters.

Export: It means to upload the parameters from driver and save in PC.
1.Select the Menu- >Extend >Read Driver Config;

Qs KincoServo - ﬁ

_File Computer Driver Motor [Exl:end] View Help
i B Language Set
B E ke o
1 Read Driver Config
’ Write Driver Config

2.0pen the window as the following picture:
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rﬁ"g' Read driver Config EI'E‘@
Open File |no process...
Read no process...
Save no process...
index value result | name
4 L I

3.Click the Open File, pop up a dialog box like that:

#= Choosing upload file ﬁ

Loak in: | | user j e i
Mame : Date modified Ty
! | export.cdo 2012/3/15 14:46 Cl

4 | mn 3

File name: |e:q3u:urt
Files of type: |F|Ies (".cdo) ﬂ m

h

.

4.Select the export.cdo, click the Open, the parameters will be listed in the window, and then
click the Read, and values of parameters will be shown in following the window:
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¥< Read driver Config E E@
Open File |Export data finish.
Read éFiniﬁh: Total:11? Error:@
Save no process...

index value result | name 2
1 1006080888 1 True ID Com =
2 28188118 65535 True Din_Polarity
3 20180318 B8 True Din1_Function
L 2188418 2 True Din2_Function
G 2@188518 4 True Din3 Function
6 2188618 8 True Din4 Function
7 2e188718 16 True Din% Function
8 2@1@eg18 32 True Din6é_Function
9 28180918 64 True Din7 Function
18 2188018 65535 True Dout Polarity
1 201008F18 1 True Dout1 Function
12 211818 2 True Dout2_Function
13 20181118 164 True Dout? Function
14 2181218 8 True Douts Function
15 28181218 1o True Dout5 Function
16 2e2ae128 @ True Din_Pos@
17 292008228 @ True Din_Pos1 r
40 TRTTRRDT R L] Teennnn MNan Do
o T I

5.At last, choose the Save, and input the file name, so the data in driver is uploaded.

Import: It means to download the parameters into servo driver.
1.Select the Menu->Extend->Write Driver Config:

#< KincoServo - ' ' r

File Computer Driver Motor View Help

QE‘ Sﬂ %' -0 @ Language Set

Read Driver Config
Write Driver Config

2.0pen the window as the following picture.
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3.Click the OpeaniIe, then pop up a dialog window to select file.

4.Select one of the file that needed to be download to driver. For example we choose
Motor-test.cdi, Click Open. The parameters and their values in this file will be shown in the

window:
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¥'s Write driver Config

o] @ |

Open file no process...

Urite no process. ..

Save parameter‘nu process...
Reboot Driver ‘

index |luad value | read value | result

name

[

7]« & ok -

j Cancel |

#+¢ Choosing load data file
Look in: | | user
1.cdi
123.cdi
1234, cdi
Mokor-test, cdi
narme, cdi
File name: |name
Files of type: |I—“|Ies|_‘.n::di}




KII‘ICO "'J‘;ﬂ Kinco JD Series Servo User Manual

¥= Write driver Config EI [=] @
Open file |Expurt data finish.
Write ﬂFiniﬁh: Total:8 Alarm:8 Error:@
Save parameter|nu process...
Reboot Driver |
index |luad value | read value | result name
1 108bAAGS 1 ID_Com
2 20080008 1 Switch_0On_puto
3 26186110 65535 Din_Polarity
y 2@100310 a Din1_Function
5 2100410 2 Din2_Function
[ 2@100510 L Din3_Function
7 2p188610 a Din4_Function
8 28186718 256 Din5 Function
9 2@100810 8 Diné_Function
1@ 2@100910 a8 Din7_Function
11 2e186d1@ 65535 Dout_Polarity
12 2010618 1 Dout1 Function
13 201610918 2 Dout2_Function
14 2e18111a@ 164 Dout3_Function
15 28181218 8 Doutsd Function
16 28181318 16 Dout5 Function
17 20288120 a Din_Pos#@
18 2020808220 a Din_Pos1
19 2020808320 a Din_Pos?2
28 202068420 a Din Pos3

5.Then click the Write, so the parameters are downloaded to driver. After that do not forget to
click Save Parameter, then the parameters are saved in driver.

Appendix 8: Conversion between engineering unit and internal unit of
common objects.

There are engineering unit and internal unit for some internal objects in JD servo.When driver is controlled by
communication,some objects use internal unit,therefore it needs to convert the unit.For example,the
engineering unit for speed is RPM,and the internal unit is dec.Their conversion formular is
1RPM=2730dec(Resolution of encoder is 10000).Suppose to set speed as 10 RPM,then you need to send
data 27300dec to the driver when using communication control.

Following table is the list of common conversion unit.

Parameter Name Englnet_erl Inter_nal Conversion Fomular
ng Unit Unit

Velocity RPM dec dec=[(RPM*512*Encoder_resolution)/1875]

Acceleration r/s*s dec dec:[(RPS/S*65_536*
Encoder_resolution)/4000000]
Kpp hz dec 1 hz=100dec

K Velocity FF % dec 100%=256dec

Notch_N hz dec Hz=dec*10+100
Speed Fb N hz dec Hz=dec*20+100

Current A dec 1 Ap=1.414 Arms,1Arms=105dec

Appendix 9: Common Objects List

Based on the data communication protocols described in Chapter 10,all parameter values are transferred in
173



Kincos#

Kinco JD Series Servo User Manual

hexadecimal data. In the later sections of this document, we adopt the hexadecimal system and use Index
(16-bit index) and Subindex (8-bit subindex) to represent the register addressing. The digit 08 indicates the
register will store data up to 1 byte, and the digit 10 indicates that the register will store data up to 2 bytes,
and the digit 20 indicates the register will store data up to 4 bytes. It also covers the storage digits and
read/write property of the register, read or write flag (RW), read-only or write-only flag (RO, WO), and
mapping flag (M).

Modes and Control:

Index

Subindex

Bits

Modbu
S
Addres
S

Command
Type

Unit

Descriptions

6040

00

10

0x3100

RwW

bitcode

Use control word to change status of

drive
0x06

OxOF
0ox0B

=>machine state

Motor power off
Motor power on
Quick stop, load tops-voltage

switched off

0x2F-3F  Start absolute positioning
immediately

Ox4F-5F  Start relative positioning
immediately

0x103F  Start absolute positioning
while target position changes.
0x105F Start relative positioning
while target position changes
OxOF-1F  Start homing

0X80

Clear internal error.

6041

00

10

0x3200

RO

bitcode

Status byte shows the status of drive

bitO:
bit1:
bit2:
bit3:
bit4:
bit5:
bit6:
bit7:
bit8:
bit9:

bit10:
bit11:
bit12:
bit13:
bit14:
bit15:

ready to switch on

switch on

operation enable

falt

Voltage Enable

Quick Stop

switch on disable

warning

internal reserved

reserved
target reach
internal limit active
Step.Ach./V=0/Hom.att.
Foll.Err/Res.Hom.Err.
Commutation Found
Referene Found

6060

00

08

0x3500

WO

number

Operation modes:

1 Positioning with position loop

3 Velocity with position loop

-3 Velocity loop (immediate velocity
mode)

-4 Master/slave or pulse/direction control

mode

6 Homing
7. CANOPEN based motion interpolation
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Measurement data:

Index | Subindex | Bits el Unit Descriptions
Address Type
6063 00 20 0x3700 RO inc Actual position value
DEC=[(RPM | Actual velocity value
*512*Encod
606C 00 20 0x3b00 RO er_resolutio
n)/1875]
6078 00 10 0x3E00 RO number Actual current value
Status words for digital inputs
bit0: Negative limit signal status
60FD 00 20 0x6D00 RO bitcode bitl: Positive limit signal status
bit2: Home signal status
bit3: Hardware lock signal status
Target object:
Index | Subindex | Bits leelels | CominEie Unit Descriptions
Address Type
Target position in operation mode 1,
607A 00 20 0x4000 RW inc shift to demand'posmon if control
word starts motion
DEC=[(RPM | Maximum velocity of trapezium
N I
6081 00 20 OX4A00 RW 512*Ench profile in mode 1
er_resolutio
n)/1875]
DEC=[(RPS/ | Acceleration of the trapezium profile
6083 00 20 0x4B00 RW S*65536*En | Default value: 610.352rps/s
coder_resol Deceleration of trapezium profile
ution)/40000
6084 00 20 0x4C00 RW 3)0] Default value: 610.352rps/s
DEC=[(RPM | Target velocity in mode 3, -3, or 4
* *
60FF 00 20 | O0x6FO0 RW 512*Encod
er_resolutio
n)/1875]
6071 00 10 | 0x3C00 Rw | 1AMSLAL Target current
6073 00 10 0x3D00 RW Ap=105dec | Maximum current
Maximum velocity.
6080 00 20 | ox4900 | RW, M Rpv | Acual velocity in mode 4.
Maximum velocity in other mode.
Multiple position,multiple speed.
Index | Subindex | Bits MOEIIS || (SR Unit Descriptions
Address Type
2020 01 20 0x0C10 RW DEC Multiple position control O
2020 02 20 0x0C20 RW DEC Multiple position control 1
2020 03 20 0x0C30 RW DEC Multiple position control 2
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2020 04 20 0x0C40 RW DEC Multiple position control 3
2020 10 20 0x0DO00 RW DEC Multiple position control 4
2020 11 20 0x0D10 RwW DEC Multiple position control 5
2020 12 20 0x0D20 RW DEC Multiple position control 6
2020 13 20 0x0D30 RW DEC Multiple position control 7
2020 05 20 0x0C50 RW RPM Multiple speed control O
2020 06 20 0x0C60 RW RPM Multiple speed control 1
2020 07 20 0x0C70 RW RPM Multiple speed control 2
2020 08 20 0x0C80 RW RPM Multiple speed control 3
2020 14 20 0x0D40 RW RPM Multiple speed control 4
2020 15 20 0x0D50 RW RPM Multiple speed control 5
2020 16 20 0x0D60 RW RPM Multiple speed control 6
2020 17 20 0x0D70 RW RPM Multiple speed control 7
Performance object
Index | Subindex | Bits tleelos | Cemiitie Unit Descriptions
Address Type
Maximum following error at which the
6065 00 20 0x3800 RW, M inc drive generates an alarm
Default value  10000inc
Position reach window
6067 00 20 0x3900 RW. M inc ﬁggltlon range for “target reached
Default value 10inc
607D 01 20 0x4410 RW, M inc Soft positive limit
. Soft negative limit.
607D 02 20 0x4420 RW, M inc (if both are zero, there is no limit)
Homing
Index | Subindex | Bits HOCIINE | COTHIETE Unit Descriptions
Address Type
6098 00 08 0x4D00 RW integer Homing methods
6099 01 20 0x5010 RW DEC=[(RPM* | Velocity for searching limit switch
512*Encoder [ velocity for searching phase-N
6099 02 20 | 0x5020 RW _resolution)/ | signal
1875]
DEC=[(RPS/ | Acceleration
* *
609A 00 20 | 0x5200 Rw | S765536%Enc
oder_resoluti
on)/4000000]
607C 00 20 | 0x4100 RW inc Home offset
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Velocity loop object:

: . Modbus | Command . .
Index | Subindex | Bits Address Type Unit Descriptions
VC_KP proportional gain of velocity
. loop
60F9 01 10 0x6310 RwW inc/s 50 soft gain
200 hard gain
VC_KIl integral gain of velocity loop
0 no correction of transient
60F9 02 10 | 0x6320 RW integer | deviations
1 default value
2 strong correction, can cause
oscillation
60F9 05 10 | ox6350 RW integer | SPeed feedback filter
Position loop object:
] ; Modbus | Command . o
Index | Subindex | Bits Address Type Unit Descriptions
PC_KP proportional value of position
loop, for example:
unsianed 1000 default value, soft correction
60FB 01 10 0x6810 RW 9 3000 value for middle performance
8000 good performance value, with
low following error, high position
stiffness
60FB 02 10 0x6820 RW integer | Velocity feedforward
60FB 03 10 0x6830 RW integer | Acceleration feedforward
60FB 05 10 0x6850 RW integer | Smooth filter
Pulse input parameters:
. ] Modbus | Command : .
Index | Subindex | Bits Address Type Unit Descriptions
2508 01 10 0x1910 RW integer Numerator of electronic gear ratio
2508 02 10 0x1920 RW unsigned Denominator of electronic gear ratio
Pulse mode control
0...Cw/CcCwW
1...Pulse/Direction
2...Incremental encoder
10..CW/CCW(RS422 type)
11..Pulse/Direction(RS422 type)
2508 03 08 0x1930 RW integer tlyzbé) Incremental encoder (RS422
Note:0,1,2 are used for
PIN4,5,9,10,14,15 of Master_Encoder
interface,they are TTL signal.
10,11,12 are used for
PING,7,8,11,12,13,they are differential
signal.
2508 04 20 0x1940 RW inc Ignepaurt pulse amount before electronic
2508 05 20 0x1950 RW inc gggfute pulse amount after electronic
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2508 06 10 | 0x1960 RW pec | Filter for pulse input
2508 oC 10 | ox19co RW pulse/ms | Pulse speed of master
2508 oD 10 | ox19p0 RW pulse/ms | Pulse speed of slave
Storage parameters:
Index | Subindex | Bits MBEIINS | (EEIAELE Unit Descriptions
Address Type
1: Save all control parameters
10: Initialize all control parameters.
2FF0 01 08 0x2910 RwW unsigned Note Only for control
parameters,exclude motor
parameters.
2FF0 03 08 0x2930 RW unsigned 1: Save motor parameters
Input and output parameters:
Index | Subindex | Bits SEelels | S e Unit Descriptions
Address Type
2010 03 10 0x0830 RW unsigned | Function definition of digital input 1
2010 04 10 0x0840 RW unsigned | Function definition of digital input 2
2010 05 10 0x0850 RW unsigned | Function definition of digital input 3
2010 06 10 0x0860 RW unsigned | Function definition of digital input 4
2010 07 10 0x0870 RW unsigned | Function definition of digital input 5
2010 08 10 0x0880 RW unsigned | Function definition of digital input 6
2010 09 10 0x0890 RW unsigned | Function definition of digital input 7
2010 1D 10 0x09D0 RW unsigned | Function definition of digital input 8
2010 OF 10 0x08FO0 RW unsigned | Function definition of digital output 1
2010 10 10 0x0900 RW unsigned | Function definition of digital output 2
2010 11 10 0x0910 RW unsigned | Function definition of digital output 3
2010 12 10 0x0920 RW unsigned | Function definition of digital output 4
2010 13 10 0x0930 RW unsigned | Function definition of digital output 5
2010 1E 10 0x09EO RW unsigned | Function definition of digital output 6
2010 1F 10 0x09F0 RW unsigned | Function definition of digital output 7
Status of digital input
bit0: Dinl
bitl: Din2
bit2: Din3
2010 0A 10 0x08A0 RO bitcode bit3: Din4
bit4: Din5
bit5: Din6
bité: Din7
bit7: Din8
Status of digital output
bit0: Doutl
bitl: Dout2
2010 14 10 0x0940 RO bit code bit2: Dout3
bit3: Dout4
bit4: Dout5
bit5: Dout6
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bit6: Dout7

Polarity of digital input
0: Normally-open; 1: Normally-close
bit0: Dinl

bitl: Din2

bit2: Din3

2010 01 10 0x0810 RW bitcode bit3: Din4

bit4: Din5

bit5: Din6

bité: Din7

bit7: Din8

Default value is FF

Polarity of digital output

0: Normally-open; 1: Normally-close
bit0: Doutl

bitl: Dout2

bit2: Dout3

bit3: Dout4

bit4: Dout5

bit5: Dout6

bit6: Dout7

Default value is FF

2010 0D 10 0x08D0 RW bitcode

Simulation of digital input
bit0: Dinl
bitl: Din2
bit2: Din3
bit3: Din4
bit4: Din5
bit5: Din6
bit6: Din7

2010 02 10 0x0820 RwW bitcode

Simulation of digital output
bit0: Doutl
bitl: Dout2
bit2: Dout3
bit3: Dout4
bit4: Dout5
bit5: Dout6
bité: Dout7

2010 OE 10 0x08EO RW bitcode

Error code:

Modbus | Command

Index | Subindex | Bits Address Type

Unit Descriptions

Current error code:

bit0: Internal

bit 1: Encoder ABZ
bit 2: Encoder UVW
bit 3: Encoder counting
bit 4: Over temperature
bit 5: Over voltage
bit 6: Low voltage
bit 7: Over current
bit 8: Chop resistor

2601 00 10 0x1F00 RO unsigned
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bit 9: Following error

bit 10: Logic voltage
bit 11: It error
bit 12: Over frequency
bit 13: Reserved
bit 14: Commutation
bit 15: EEPROM
2610 00 10 / RO unsigned | Error code of historical alarm 0
2611 00 10 / RO unsigned | Error code of historical alarm 1
2612 00 10 / RO unsigned | Error code of historical alarm 2
2613 00 10 / RO unsigned | Error code of historical alarm 3
2614 00 10 / RO unsigned | Error code of historical alarm 4
2615 00 10 / RO unsigned | Error code of historical alarm 5
2616 00 10 / RO unsigned | Error code of historical alarm 6
2617 00 10 / RO unsigned | Error code of historical alarm 7
Bus specification parameters:
Index | Subindex | Bits B e Unit Descriptions
Type
Station No. of driver
100B 00 08 RW unsigned | Default value:1
Note:it needs to save and restart driver after change.
Baudrate for CAN
Setting value  Baudrate
100: 1M
50: 500k
. 25: 250k
2F81 00 08 RwW unsigned 12. 125K
5: 50k
1: 10k
Default value: 50
Note:it needs to save and restart driver after change.
Baudrate for RS232
Setting value  Baudrate
540 19200
2FEO 00 10 RW unsigned 270 38400
90 115200
Default value: 270
Note:it needs to save and restart driver after change.
Baudrate for RS485
Setting value  Baudrate
1080 9600
. 540 19200
2FE2 00 10 RW unsigned 270 38400
90 115200
Default value: 540
Note:it needs to save and restart driver after change.

CAN-PDO parameters: 0X1400-0X1A00

0X1400-7 (RX.Parameter/Read)
0X1600-7 (RX.Mapping)
0X1800-7 (TX.Parameter/Write)
0X1A00-7 (TX.Mapping)
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Appendix 10: Selection for Brake Resistor

Driver
Model

Driver Braking Resistor[Q]

Brake
Resistor

Power|

W] Min.

Max.

Model

RE: (Ref.)

Brake Brake Resistor
Resistor Withstand
Power[W] Voltage[VDC]

(Ref.) (Min.)

JD430

200W

400w 39

750W

100

75 T-75R-100

100 500

1000W

1.05KW

1.25KW 27

1.26KW

1.57KW

51

39 T-39R-200

JD620

1.05KW

1.26KW

1.57KW

1.88KW

2.1KW

2.3KW

47

150

75 T-75R-200

500

200

800

JD630

3.0KW

3.8KW 39

3.5KW

100

47 T-47R-300

300 800

JD640

4.4KW 39

100

47 | T-47R-300

300 800

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 11: Selection for Fuse
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Driver Model Driver Power[W] Fuse Specification
200W 3.5A/250VAC
400W 7A/250VAC
750W 15A/250VAC

JD430 1000W 20A/250VAC
1.05KW 20A/250VAC
1.25KW 25A/250VAC
1.26KW 25A/250VAC
1.26KW 20A/500VAC
1.57KW

JD620 1.88KW 20A/500VAC
2.1KW 25A/250VAC
2.3KW
3.0KW 30A/500VAC

JD630
3.8KW 35A/500VAC
3.5KW

JD640 4 4KW 45A/500VAC




