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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 FD2S
series servo system is consistent with the
specified model

Check the nameplate of a servo motor and
that of a servo driver

Whether the accessories included in the
packing list are complete

Check the packing list

Whether any breakage occurs

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

Whether any screws are loose

Check for loose screws with a screwdriver

Whether the motor wiring is correct

Purchase motor accessory packages if no
wirings are purchased
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1.1.2 Nameplate of Servo Driver

i =

* Housing and heatsink may be hot!

oo Vi ﬁ N e WEhFEMMBRATAREALES!
WARNING * Hazardous voltage at all X3 terminals!
Y Ny
W . * Charge LED indicates hazardous voltage inside drive
arnlng and all X3 terminals. Wait at least 10 minutes after
, removing power supply!
e TEEXTREHRTABLURXNETEERRE!
YIH IR 057 Ph S B R AE!
o) * Must connect protective earth terminal (&) for
protection against electric shock!
o WtRAIEHEHM, Byl
Input K' ® AC SERVO DRIVER & Model Name
g INCO Frp422-aAA-000

Specification Output

> AC INPUT AC OUTPUT < —

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

No.

P>S/N:  F422100XXXXXXXXXXX

Fig. 1-1 Nameplate of a servo driver

1.1.3 Nameplate of Servo Motor

K' ® ACSERVO MOTOR Model
II'IC SMH 60S-0020-30AAK-3LKH -
w

; Eated Volt
RRat;v::i:iner | 200 v 220 = a ::ir oltage
t t
ated Curren I A 16 Nm 0.64 ate . orque
Rated Speed RPM 3000 Ins F - Isulation Class
Protection Class
Kinco Electric(Shenzhen) Ltd. IP65
MADE IN CHINA

Seral Mo,
SN KONLEO0MXE 00000

(€

Fig. 1-2 Nameplate of a servo motor
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1.2 Component Names
1.2.1 Component Names of FD2S Series Servo Driver

Shell of heat sink

Display
4-digit LED indicate the
X1 status or error information
COM1, DINL......DIN7:

7 Digital programmable input channels
ENCO-Z, ENCO-/Z,

ENCO-B, ENCO-/B,

ENCO-A, ENCO-/A:

Encoder out

OuUT1......0UT4:

4 Digital programmable output channels
GNDA, AIN1, AIN2, GNDA:

2 analog input channels

PUL+: Pulse+/CW+/A+

PUL-: Pulse-/CW-/A-

4 Setting Buttons
Parameter setting

X4

Male: CAN bus
communication interface
Female: RS485
communication interface

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

DIR-: Direction-/CCW-/B- R5232 communication
interface

X2

24VS, GNDS: X6

24V Power supply for control Motor encoder input port

24VB, GNDB:

24V Power supply for brake

BR+, BR-:

Brake control output

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

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

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

2. Suggested brake resistor: FD422 750hms/100W, FD432 390hms/200W,

FD622 750hms/200W. The customer should choose the power of brake

FD432 (ACZZOV) . resistor according to the actual application. FD622 (ACBBOV)

Fig. 1-3 Component Names of FD2S Series Servo Driver
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1.2.2 Component Names of Servo Motor

Detector (encoder) Frame Flange

Ouiput axis (drive axis)

O

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

1.3 Model Description of Servo Motors and Drivers

1.3.1 Servo Drivers

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

| FD | FD setes kJ lr —Lﬂ 000 | Software varsion

1 Input voltage DC24V-70V LA R5232, RS5485
4 Input valtage AG220V AAICA | R5232, CAN
5] Input voltage AC3BOV

< o 2 | FD genaration 2

| 2 | Driver size

1.3.2 Servo Motors

SMH 60S-0040-30AAK-3LKH

[[SMH  [SMH series )q:l_ L H Direct cable connector
_ N HFQ series standard connector
| 60 [ Flange size 60X60mm C YL series standard connecior
[S Small inertia M 2xM17 series Intercontec connector
D Medium inertia E 2xM23 series Intercontec connector
H_ [Fighmerie D | oo o
Intercontee connector)
[ 0040 [ Rated power 40 x 10(W) s
L—» K [ Historical code
|30 [ Rated speed 30 x 100(pm) |«
» D DC70V
[ A [ 2500PPR incremental encoder |« L AC220V
[A No brake < i AC380V
| B With brake »F 50 pole pairs
K With keyway < 2 i ﬁg:g E::i
A No keyway
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J’—I

57 Flange size 57=E7mm H Direct cable connector
85 Flange size 85x85 ﬁ"\wﬂ M HFQ series standard connectar
[s [ smallinertia F [ Histary code |
[ 0010 | Rated power 100W fe————— D | Dceov |
[10 | Rated speed 1000(rpm) = L F | 50 Pole pairs |
| A | 2500PPR incremental encoder [ .."-I K | With Keyway |
L A | without brake |

1.3.3 Power, Brake and Encoder cable of Motors

MOT-005-LL-KL-B

[ MOT _ | Power cable J % No suffix| Nobraks lead contzined in the power chle
Brake lead contained in the power cable
0os Rated current 5A + = {For KC/¥M/KD matar with l:plgkf]
008 Rated current BA 5 Dedicated pover cable far
03. 05 | Length of cable: lovi-voltags serve motor
10, 15 | 3m,5m,10m,15m -
KL 4 pins power connector
» KCO HF serias standard cannactor
KCA ¥L22 series standard connector
KC2 Y01 series standard connactor
KM1 M17 series Intercontec connector
KM2 M23 series Interconter connector
@ENCCA -LL-KH
SMH series motor " KH Cable connector
ENCGA| encoder cable ) KCo HF0 series standard connector
KC1 ¥122 series standard connector
03, 05 | Length of cable: - KM1 M17 series Intercontec connector
10, 15 | 3m,5m,10m,15m
KMz M23 serles Intercantes connactar

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

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

FCO HFD series standard connector

03, 05 | Length of cable:
10, 15 | 3m,5m,10m,15m

Fy

BRA-LL-KL

[BRA | Brake cable f= T Lﬂ KL | cable Connecter

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

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

Requirements

2.1 Precautions

Tightly fasten the screws that fix the motor;

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

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

Use a coupling shaft or expansion sleeve to ensure that both the motor shaft and equipment shaft

are properly centered;

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

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

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

2.2 Environmental Conditions

Table 2-1 Environmental conditions

Environment Condition

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

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

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

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

Vibration 5.9 m/s2

2.3 Mounting Direction & Spacing

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

10
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100mm

50mm lel| S50mm

100mm

Fig. 2-1 Installing a servo driver

200mm [ FAN ‘ FAN |
— o |
150mm 100mm 100mm 150mm
Air Flow Air Flow 200mm

Fig. 2-2 Installing multiple servo drivers

Fig. 2-3 Mounting direction
11
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Chapter 3 Interfaces and Wirings of FD2S

Driver

3.1 Interface and wiring of FD122

3.1.1 Panel and Interfaces Description of FD122

X1
CAN bus interface

X5

DC+, DC-:

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

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

24VDC power supply for
control(Optional)

24VS, BR-:

Brake control output

ENCODER IN

Display

4-dipit LED indicate the
status or error information

[—« DIP Switch
Set communication ID and

terminal resistors for CAN bus

X2

RS232 communication
interface

X3

COMI, DINT------ DIN4:
4 Digital input channels
ouT1, OUT2:

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

L AL ETRRA

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

X4

Motor encoder input

Interface Driver Function Description

X1 CAN CAN bus interface

X2 RS232 RS232 interface

X3 110 1/0 port

X4 FD122 Encoder input Motor encoder input interface

24V~70VDC power supply, motor power,

Motor and power

X5 ) brake power supply, brake resistor
supply interface

interface

12
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3.1.2 External Wiring of FD122

External Wirings of FD122

single-phase AC220V
Power supph' Three-phase AC220V
LR 5T Three-phase ACSE0V

CAN
if —he—
‘I Breaker .._u_-o 3
—— RLIN ERR
1 1 ps Y OYPER
Wi
W2
W
WS
SWE

X2

|| Noise filter

Surge A
suppressor | MCTI'

(Magnetlc contact )

R5232

R5232

g]@ﬂ;l [rﬁ1] goagas

Encoder cable

A3 l

Motor cable

1/O control
—

1
®

AC /DC |(2av-70vDC)

EMNCODERIN
>
Y
==
T‘

Fuse

8 e
Hra'kmg : \“"--.___

re5|5t|:rr —— @
.............. [

13
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3.1.3 Interface Wiring Defination of FD122

1
PIN defination of BUS port
X1 BUS

RJ45 connector l
for CAM BUS =

o*

UL UL Viewsfom PINssde G
- b

MNote:

® Please check defination of /O signals

® Please use original factory standard
plugs to ensure reliable connection.
Please contact with local distributors

for purchasing new terminals.

—
| —

iNbvix  (Lnolaex N (O O err

sus O O pwr

I o 5| awa
= B owa

Kinco 5| e

e

FD1 22 on Welding type

interface,
connector is in the

? accessories bag

R8232
-]

FIN defination of L/0 interface

i
AL
I T

() (oo ) (o) (o) .
E = EE 1 |:
i 1 L {1 | e O
[y T |
1 o |ws B X4 ENCODERIN !
~ Earthing 15-PIN two-row D-5UB female |
X5 5 :
| | | i i
—HDEth — S—
N NGRS
nAmnnmy (2800970 0003 7| |

3.1.3.1 CAN Bus Interface(X1)

Fig. 3-1 CAN Bus interface PINs defination

No. Name Function
1 CAN_H CAN bus high
2 CAN L CAN bus low

14
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3 GND

Signal ground

Others NC Undefined

3.1.3.2 Communication Interface(X2)

Fig. 3-2 RS232 communication interface PINs defination

No. Name Function
3 TXD Send data
4 GND Signal ground
6 RXD Receive data
Others NC Undefined
3.1.3.3 1/O Interface(X3)
X3 eplC——le
11 13 12 1/ 19
ENCA- ENCE- ENCZ- ouT1- oute-
| 12 14 16 18 20 |
‘ EMNCA+ EMCB+ ERCZ+ ouTi+ ouTa+ ‘
‘ PLU+ DIR+ COMI DINZ DIN4 ‘
1 3 5 7 E |
PLU- DIR- DOIN1 DIN3 GND
c 4 o 3 10
Name Function Name Function
coMmi Common port of digital input PUL+/PUL- Pulse input
DIN1~DIN4 Digtal input DIR+/DIR- Direction input
OUT1+/0UT1- Digital output ENCO-Z/ENCO-/Z Encoder signal

15
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OUT2+/0UT2- ENCO-B/ENCO-/B output

ENCO-A/ENCO-/A

GND Digital signal ground
Pulse+/CW+/A+ 1 - . Self-adaptable : 11 Encoder output /A
L = — - ENCO-A
Pulse—/CW—/A— 2 1‘C 12 Encoder output A
PUL- - ENCOf
DIR+/CCW+/B+ 3 43 Encoder output /B
— DI+ _:l_i o 1 OB
DIR—/CCW—/B— 4 DIR -C_ 44 Encoder output B
. ; - 2R r—r—
_"!r Com port of input & com1 I Self-adaptable 4§ Encoder output /Z
' . Digital input1 g R SO ¢ Encoder output Z
 Digital input 2 7 DNt - AL I\ 7 Digital output 1-
Digital input 3 g DINZ =& k-4 — 48 Digital output 1+
o — DIN3 S| oumis
Digital input 4 g 1g Digital cutput 2-
yéencnder ground4g DIN4 k> IE=<14 OUT2- o Digital output 2+
GND h ourzs — —

3.1.3.4 Encoder Input Interface (X4)

Fig. 3-3 Encoder input interface PINs defination

No. Name Function

1 5V+ 5V output

2 A A phase of encoder input

3 B B phase of encoder input

4 Z Z phase of encoder input

5 U U phase of encoder input

6 \Y/ V phase of encoder input

7 W W phase of encoder input

8 PTC_IN Undefined

9 GND Ground of encoder signal
10 /A A phase of encoder input
11 /B B phase of encoder input
12 1z Z phase of encoder input
13 /U U phase of encoder input
14 Y/ V phase of encoder input
15 W W phase of encoder input

16
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3.1.3.5 Motor/Power Supply Interface (X5)

Fig. 3-4 Motor power supply interface

PIN name PIN function
DC+ Positive terminal of DC power supply and braking resistor
DC- Negtive terminal of DC power supply and 24VDC power supply
24VS Positive terminal of 24VDC power supply and braking
RB- Negtive terminal of braking resistor
BR- Negtive terminal of braking, A- phase of motor output
U U phase of motor output, A- phase of motor output
\Y/ V phase of motor output, B+ phase of motor output
w W phase of motor output, B- phase of motor output
PE Motor earthing

17
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3.2 Interface and wiring of

FD322S/FD332S/FD412S/FD422S/FD432S/FD622S

3.2.1 Interface Description

Table 3-1 Interfaces of FD322S/FD332S/FD412S/FD422S/FD432S/FD622S

Interface Driver Symbol Function

COMI Common terminal of digital inputs

DIN1~DIN7 | Digital inputs. Valid signal:12.5V~24V.Invalid signal:<5V

OouUT1+ Digital output 1+

OouUT1- Digital output 1-

OouT2+ Digital output 2+

OouT2- Digital output 2-

OuUT3 Digital output 3

OouT4 Digital output 4

COMO Common terminal of digital outputs

GND Ground signal

FD322S ENCO-Z
FD412S
X1 ENCO-B
FD422S Motor encoder output interface
FD432S ENCO-B
FD622S ENCO-A
ENCO-/A
AIN1 Analog signal input 1. Input impedance: 200 K

GNDA Ground signal of analog

AIN2 Analog signal input 2. Input impedance: 200 K

GNDA Ground signal of analog

PUL+ Pulse or positive pulse
interface (+)
PUL- Pulse or positive pulse
interface (-) Input voltage range: 5V~24V
DIR+ Direction or negative
pulse interface (+)
DIR- Direction or negative

18
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pulse interface (-) |
24VS/GNDS | Logic power supply:24 V + 15%, >0.5A
X2 24VB/GNDB | Power supply for brake ,DC18~30V  2A
BR+/BR- Brake interface

FD322S U/V/W/PE | Motor cable interface

FD412S L/N Main power supply (Single-phase AC220V)
X3 FD422S RB+/RB- Braking resistor interface

FD332S

FD432S U/V/WIPE | Motor cable interface

FD622S

FD322S

FD332S
X4 FDa129 BUS RS485 or CAN interface

FD422S

FD432S

FD622S
X5 FD322S RS232 RS232 interface

FD332S

FD412S
X6 FDA422S ENCODER Encoder cable interface

FD432S N

FD622S

Main power supply (CD432S: Single phase or 3-phase

FD332S RISIT | AC220V, CDB22S: 3-phase AC380V)
X7 FD4323 RB+/RB- Braking resistor interface

FD622S

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

19
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3.2.2 External Wirings

Power supply single phase AC220V

wsteeccor FD Servo System Wiring Diagram

. 3-phase AC380V
|

Breaker

( = O W CAN/RS48
L‘ﬂ Noise filter — / &

—— s )

Surge

suppressar Contactor

1/0 Control RS232
d _ Encoder cable
Motor cable
x2

[‘ Logic/Brake power [, | =2
ﬁ;:\f
1

X3

' Braking

o G a— )

Fig. 3-1 External wirings diagram of FD2S drive
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3.2.3 1/0O Interface

of « | o]
| — — — —
_— * o L - [ KX
ole] P L) BT
Digital signal B p—
input/output port Sl IR
ANk ; mERHE
| @ — |57 —
o] PR [gly B
—LlEl = 1T
w0 B o
s R (e
Pin No. Signal Pin No. Signal PinNo. Signal Pin No. 'rf; B
2 COM1 1 OuUT1+| 20 NC 19 AlNT _ :| — ¥
4 | DINT| 3 JOUTi-[ 22 NC 21 [GNDA| ||z RLE gl 0 L7
B DIN2 5 ouT2+| 24 GND 23 AIN2 me sy
8 DIN3 7 ouT2-| 26 ENCO-Z 25 | GNDA 2] b o 2|,
10 DIN4 9 OuUT3 28 ENCO-/Z 27 PUL+ N Bl —
12 DINS 11 ouT4 30 ENCO-B 29 PUL- ] R
14 DING 13 |COMO| 32 ENCO-/B 31 DIR+ g Pi ; %] e
16 DIN7 15 NC 34 ENCO-A 33 DIR- o N s
18 NC 17 NC 36 ENCO-/A 35 NC
Fig. 3-2 I/O interface of FD2S driver
5 =1
r-"_i Cog?:]ogr:"msggmr::ﬂ 2 1 Digital gutput channel 1+
L COMI ouUT1+ -
o6 Digital input 1 4 DIN1I 5:‘:(3’ #;[ ouTI. 3 Digital output channel 1-
:P"E Digital input 2 5] DINZ :ﬁic ouT2+ 5 Digital gutput channel 2«
:lr/E! Digital input 3~ 8 DING :ﬁ‘C #?’ ( ouT2- 7 Digital output channal 2-
o-B Digital input 4 10 DING DEJC ouT3 9  Digital output channel 3
CI/’E Digital input 5 12 ﬁ’l: :@:‘L | L 11 Digital output channel 4
EI/E Digital input 6 14 Ome DE"; :I}=E | I oUTe 13  Comman terminal of digital output
DINB = ,C‘ 4 como
0B Digital input 716 DINT :ﬁ NG 15
18 NG = NG 17
20 NC AINA 19 Analog input channal 1
22 21 GND for analog signal
[o] G
24 GNND ADC ATS: 23 Analog input channel 2
Encoder output 2 26 ENCO-Z GNDA 25 GND for analog signal
Encoder output /72 28 27 Pulse +
ENCO-/Z o =1 PUL
Encoder output B 30 ENCOB _Jﬁf Ato-twing F'ULT 29 Pulse -
Encoder aulput (B8 32 31 Direction +
CO- — ——+— DIR+*
Encoder output & 34 EEII:JCO-I'I: _J:”F Avto=tming DIR 33 Diraction -
Encoder output /& 36 ENCOJA NG a5

Fig. 3-3 Wirings of the 1/O interface of FD2S driver
21
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3.2.4 Power Interface of FD2S Driver (FD322SFD412S/FD422S/X3,
FD332S/FD432S/FD622S/X3 and X7)

U, vV, W, PE:
Motor power connector

X7
RS T:
AC power supply input
(ACI20V)
X3 RE+, RE-:
u, Vv, W, PE: External braking resistor
Motor power connector DC+, DC-:
L, N: DC bus interface
AC power supply input (AC120V) (DCL55V20%)
RBE+, RE-:

External braking resistor

FD322S (AC120V) FD3325(AC120V)

X3

U, vV, W, PE:

Maotor power connector

L, M:

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

External brakirg resistor

FD422 (AC220V)

X3 X3

U, vV, W, PE: U, v, W, PE:

Maotor power connectar Motor power connector
X7 7

R:5T: R5T:

AL poweer supoly input AC power supply input
[ACZ20V) {ACIBON

RB+; RB-: RB+; RB-:

External braking resistor External braking resistor
DC+, DC-: DC+, DC-:

DC bus interface DC bus interface
{DCI10V + 20%:} (DCS40V + 20%:)

FD432(AC220V) FD622(AC380V)
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3.2.5 X4~X6 Interface

X4~X6 interface of FD2S driver use D-SUB connector.The styles of different D-SUB connectors are
shown in following figure.

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

Double-row
9-Pin{Female)

3.2.5.1 X4 Interface(RS485/CAN)

Double-row
15-Pin(Female)

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

23




Kl I‘ICO "'fﬂ- Kinco FD2S Series Servo User Manual

8 NC
4 NC
9 NC

3.2.5.2 X5 Interface(RS232)

Name Pin Signal Descriptions Function
1 NC N/A
2 TX Send data
3 RX Receive data
4 NC N/A
RS232 5 GND Signal ground RS232
(9-Pin female) gna’9 interface
6 NC
N/A
7 NC
8 NC
N/A
9 NC
3.2.5.3 X6 Interface (Encoder in)
Name Pin Signal Descriptions Function
+5V 5V output
9 GND ov
8 PTC_IN | PTC of motor input
2 A :
A phase of encoder input
10 1A
3 B

) B phase of encoder input
Encoder in 11 /B Motor

( Double rows | 4 V4 2 oh f encoder input encoder
15-Pin female) 12 1Z phase of encoder inpu input
5 U .
U phase of encoder input
13 /U
6 Y )
V phase of encoder input
14 NV
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

Number

000

© 1@ 1@ |®@ p..

Key
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.

6 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 ¥ to decrease numbers promptly.

Enters the selected menu by pressing this key.

Keeps current parameters in the enabled status.

SET Confirms input parameters after parameters are set.

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

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

Pn.L Activates position positive/negative limit signals.

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

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

When the units place 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 ¥ 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.

4.2 Operation on Digital Operation Panel

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.

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

number system switching

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

Press SET. The interface for selecting addresses is displayed.

Press A to adjust data as d3.35.

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

Press A again. The content of numeric display changes to “271.0”, and the 3™ decimal point (from left to
right) flickers. In this case, the data is hexadecimal. Press SET to confirm the current value. The 1%
decimal point on the right flickers. In this case, the denominator of the electronic gear ratio is modified to
10000.
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Ir ;qu:nl;ar;c 'i.-ral:e_(])_ec;na_l}_ —I Press IrI'T_m;hE_ri; va_lu:ﬂge;a;ac;n;l)-l
' Al 10! A [0 |
| | | |
| [9|U|U UJ D 1 A E I, UJ @1
| 1 I - | ] 1 I
| Flickering I I !-Imfnﬂf:mal Flickering I

Figure 4-2 Number system conversion

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

regulation of bits

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

Press SET. The interface for selecting addresses is displayed.

Press A to adjust data as d0.02.

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

Short press MODE for three times to move to the 1% position on the left. Press A to modify the value to 1.
Press SET to confirm the current value. The 1° 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 1%' decimal point on the left flickers, indicating that the
current data is negative. Press SET to confirm the current value. The 1% decimal point on the right
flickers. In this case, the speed is -10000 RPM.
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Chapter 5 KincoServo Software Introductions

5.1 Software Installation

This software doesn’t need to install.Users can download KincoServo software from our website:
www.en.kinco.cn.

5.2 Quick Start

5.2.1 Hardware Configuration for Running KincoServo Software

KincoServo software can be used to configure all the parameters of FD2S 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.

24VDC power supply for driver.

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

PC FD2S Servo RS232 Interface(X5)
RxD 2 TXD 2
TxD 3 RXD 3
GND 5 GND 5

e System configuration for programming via CANopen.

24VDC power supply for driver.

PEAK series USB or LPT adapter from PEAK company.

CANopen communication cable,its wiring diagram is as following figure:

Pecan FD2S Servo CAN Interface(X4)
CAN_L 2 CAN_L 2
CAN_H 7 CAN_H 7

5.2.2 KincoServo Software Online

L3
1.0pen the folder of KincoServo and double click the icon [z
figure:

,then it will open the window as following
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| < KincoServo

File Computer Driver Motor Extend View Help

JD’Q“@QC"H} '|"|l-=J +ff [ (11 K_—H““‘a.Titlebar
T b.Menu bar
c.Tool bar

|Comm Status: Closed 4

2.New Project.

E File | Computer Driver Motor Extend  View Help

| o =
3:” ol [0 @« »f| T (1]
Save
Exit

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

" RSAHBEL

 USBE

" CAH

= RS232C

" OFF Line

Mext Cancel

If it uses CAN tools such as PEAK-CAN,then select “CAN” and click “Next”.
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"Eg‘ Commutation Way EI'E'@

~

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

" RE232C

" OFFf 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 ==,

s Propery ==
COM |cOM3|  ~

Baudrate |38488 -

Driver ID

Comm Status

Al

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

button !

ks (=5 =)
cAH ver : 2.8 Detail

Baudrate [500 KBit/s |

Driver ID |1
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 KincoServo software is online successfully.
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File Computer Driver Motor Extend View Help
DH E e 4 B0
R Property == =]

Baudrate |38!|l]l] vl
Driver ID |1

Comm Status |

o

o

I
|Comm Status: Open COM1 35400 A

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 KincoServo software is online successfully.

File Computer Driver Motor Extend View Help

|24 A r0 e < | T (1]
Re F=le =
CAH Uer : 2.8 M
Baudrate [500 KBit/s] <]

briver [T

Comm Status “l“

[Comm Status: Open 500 KBitfs /;ﬂ,

5.3 Menu Introductions

Open KincoServo software as following figure:
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-

‘¥z KincoServo E! |

File Computer Driver Motor Extend View Help

> E‘ A oA 0 @ < +ff] T 11 a.Title bar

b.Menu bar
|
| c.Tool bar
Comm Status: Closed
The descriptions of Menu bar are as following table.
Name Descriptions
File Used to New,Open,Save project.
Computer Used to set communication property.
Driver Used to control driver,more details please refer to 5.4
Motor Used to configure motor parameters,more detail please refer to 6.1.3
Extend Used to change language and read/write driver parameters.

5.4 Driver Control

5.4.1 Basic Operate

¥< Basic Operate EI'E‘@
| name | data | unit |

1= Operation_Mode Buff ] DEC

2 Status_YWord 2t HEX

Ix= Pos_fctual 0 inc

L= Real Speed RPH ] rFpm

5x 1.4 0. 054 Ap

i} Operation Hode 3 DEC -

7 CHD_g 0. 000 Ap

8 Fos_Target ] inc

9 SpeedDemand RPH 100 Fpm >

18 Control_Yord f HEX

11 Switch_0On_fAuto ] DEC >

12 CHD q_Max 13. 092 Ap

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

32



Kincos#

Kinco FD2S Series Servo User Manual

Example 5-1: Use KincoServo software to control servo running in speed

mode by manual.

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

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.

5.4.2 Control Loop

#< Poaition Loop

[=ll@|[=]

| name | data | unit |

1 Kpp 10, 000 Hz

2 K Uelocity FF 100, 000 %

3 K_Acc_FF SZTRT DEC

L] Pos Filter H 1 DEC

c Max_Following Error 10000 inc

#< Velocity Loop ol = [ =]
| name | data | unit |

1 Kup 4z DEC

2 Kuvi 1 DEC

3 Notch_HN 550, 000 Hz

I MHotch_0On ] DEC

L Speed Fb N 240, 000 Hz

6 Speed_Hode ] DEC

¥ Current Loop Ell (=l I@
| name | data | unit |

1% Driver_IIt Real 0. 000 %

2% Driver IIt Hax 14.137 Ap

F Motor IIt Real 0. 000 %

Y Hotor_ IIt_Hax 4, 927 Ap

Cx CHD gq_Limit 13,092 Ap

6 CHD_q_Hax 13. 092 Ap

7 Kcp 5188 DEC

8 Kei 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!lf users use FD2S 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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5.4.3 1/0 Port
P< 10 Port =] = )
Function SimulatePolarity Real Uirtual
DIN1[driver enable  i.’ g &
DIN2|Fault reset o &
pIng[operation mode & &
DIN4|P control 2 @
pINs[positive limit & &
pIN6|negetive limit & &
DIN7 homing signal & &
pINg|NULL LI
Function simulate Polarity Real
pouT1 |Feady L
poUT2 [EFrOF L
pouT3 [Position reached+vel. .. Y
pouTy [zero velocity Y
DOUTS Motor brake Y
pouts [NULL L
pouT7 NULL &

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

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

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

Step 1: Click the button L_“1 beside DIN1.Cancel the function “Driver enable” in the popup window as
following figure, then click OK.
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rs

m

Step 2:Set all the functions of other I/O'pofis_v(/ith the similar @erations' as st_ep 1.Then select

¢ /O Port List - 5
- o o —
Function 5 | D | Item
DIH1|driuer enable [] 8681 driver enable
[ 8882 fault reset
DIH2|Fau1t reset ---[{I[] ©88s operation mode
~ 1l0 oB8as P control
pinz|operation mode ... |I[] @e18  positive limit
IO oeeze negetive limit
DIHH|P control ki | | [ 6848 homing signal
[ o©8sa reverse command
DIH5|P“5itiUE limit  --<}i[7 6188 internal speed @
[ 6288 internal speed 1
DIH6|"EEIEti'-'E limit  ---}[] o488 internal position @
[ o888 internal position 1
nIH?|huming signal sl 1eee quick stop
[ 2888 Start homing
DIHB|HU|—L -=-ll[] 4888 active command
- [ &8m;m internal speed 2
Function [ 8882  internal position 2
DOUT1 |ready [ 888  Hulti Din B
[] &o68s8 Multi Din 1
DoUTZ [ErFOr  — b
pOUT2 |p051tiun reached+ve 0K Cancel
oo oo o o

Driver -> Initialize/Save and click “Save control parameters”.The final settings of I/O ports

are as following figure:

¥s VO Port =] @ ks
Function Simulate Polarity Real Uirtual
DIN1[NULL & @
DIN2|fault reset J & &
DINg|NULL J e @
DINu| quick stop J & &
DINS [NULL J e @
DINﬁ|nEgetiue limit J &
DINZ [homing signal J o &
DINg |NULL - * @
Function Simulate Polarity Real
pouT1 |Feady J &
pouT2 | Reference found J &
pouTa [position reacnedwelj &
pouT |[Zere velocity J &
pouTs [NULL J L
DOUTS motor brake J &
pout? [error o &
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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.

R TR & b o S o e e o
File Computer Motor Extend View Help

M Basic Operate b | m m

Control Loop
/O Port 1 3
Operation Mode > | Pulse Mode | P< Pulse Mode EITE_I
Data Dictionary Analog Velocity Mode | name | data J unit |
Driver Config Analog Torque Mode 1= Haster_Speed 0 DEC
ECAN » Multi Position Mode 2 Gear_HMaster 0 DEC
Oscillascope Multi Velocity Mode 3 Gear_Slave 0 DEC
L Gear_Factor 1000 DEC
Error Control Homing Maode 5 Cear_Divider 1000 DEC
Error History Aute Tuning [i] PD_CY 1 DEC
Control Panel 3 Auto Reverse 7 PD_Filter 3 DEC
) 8 Frequency_Check 600 DEC
Initialize/Save
Driver Porperty
¢'s Data Dictionary EI = I
Sort |Index - Find what Find next
index Jsuh Iname -
1000 @8 Device Type |
1881 88  Error_Register Index: 0x1000
1885 aa  Sync_ID Sub Index: 6z86
1806 88  ECAN_Sync_Period Name: Device_Type
1088 08 Device Name Data Type: Unsigned32

Attribute: only readable
Operator Help:
device name

1889 88  Product_Uersion

180n 88  Software Uersion

1888 (515} ID_Com

188C 88  Guard_Time

188D 88 Life Time Factor

188E 88  HNode_Guarding_ID

1818 aa Group_Store

1818 a; Store_Loop_Data_381
1818 a2 Store_Device Data 381
1818 a3 Store_Kotor_Data_381
1814 aa Emergency Hess ID

1817 aa Producer_Heartbeat_Time
1818 aa Group_ID

1818 ] Uendor_ID - -

4 [ I | b 4 b

In this menu,it can be used to query the address and descriptions of all the objects in FD2S 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.

36



Kl nCO "'.fﬂ Kinco FD2S Series Servo User Manual

Example 5-3: Use KincoServo 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”.

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 E =1 j
Sort |Index - Find what ||baudrate Find next |
index Isuh Iname G
2616 aa Group_Error
2616 81  Error_History[6].Error Index: Bxz2F81
2616 82 Error_History[6].DCBUS Sub Index: 8x08@
2616 83  Error_History[6].Speed Name: CAN_Baudrate
2616 04  Error_History[6].Current Data Type: Unsigned8

Attribute: writeable real-update
Operator Help:

CAN baudrate setting

1@8: 1H

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

2616 as Error_History[6].PUM_State SH: SEek
2617 aa Group_Error 95 - 25K
2617 4] Error_History[7].Error 12= 195k
2617 a2 Error_History[7].DCBUS [ L. Gk

2617 a3 Error_History[7].Speed
2617 8y Error_History[7].Current
2617 a5 Error_History[7]-Temperature
2617 a6 Error_History[7].Mode
2617 87  Error_History[7].time

2617 a8 Error History[7].PWM State
rnﬁm : v

4| (L » L] ¥

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 1] DEC
2% Status_Yord T HEX
I= Pos_fActual 0 inc
L= Real Speed_RPH 0 Fpm
5% 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
[D_0_Hax (14 D

Step 4:If 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.
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5.4.6 Driver Config

In this menui,it is used to set the parameters such as User Password,Brake resistor,RS232 communication
and so on.

¥ Driver Config E = @ﬁ

| name | data | unit |

User_Secret 1234 [DEC_ |
2 Chop_Hesistor ) Uhn

3 Chop_Power_Rated a W

4 Chop_Filter 15.368 5

=Y Key Address FAg 25 DEC

] R5232_Bandrate J84P80. 0808 Bandrate
7 Frequency Check 6088 DEC

8 ID_Com 1 DEC

Example 5-4: Use KincoServo 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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Rs RPDO1 = |[= =]
| name | data | unit |
8 Group RX1_PDO 8 DEC
1 R¥1_PDOA 60720020 HESX
2 R¥1_FPDO2 60860800808 HESX
3 RX1_PDO3 a HEX
L RX1_PDOY a HEX
Y RX1_PDOS a HEX
i} RX1_PDO& a HEX
7 RX1_PDO7 a HEX
8 R¥1_PDOSB a8 HEX
9 R¥1_1ID 2m HESX
10 R&1_Transmission 254 DEC
11 RX1_Inhibit_Time a DEC
®s TPDO1 (o= =]
| name data | unit |
8 Group_TX1_PDO 8 DEC
1 TX1_PDOA 684108818 HEX
2 T¥1_PD0O2 ] HEX
3 TX1_PDO3 ] HEX
4 TH1_PDOY ] HESX
5 TH1_PDOS ] HESX
] TX1_PDO6 ] HEX
7 TX1_PDO7 A HEX
8 TX1_PDOS8 A HEX
0 TX1_ID 181 HEX
18 T&1_Transmission 254 DEC
11 T#1_Inhibit_Time ] DEC
Ps Others = o s
| name | data | unit |
A= Uendor_ID 300 HEX
1% ECAN_Sync a0 HEX
2 Sync_ID 10080 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.

= e

File Computer Driver Motor Bdend View Help

Bl &0 & < -F (1

Fig.1.Oscilloscope shotcut in toolbar
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o oo S| o5 et

File Computer | Driver | Motor Extend View Help

(B E  core I

Control Loop k
/0 Port

Operation Mode [
Data Dicticnary

Driver Config

ECAN 3

Oscilloscope

Error Control

Error History

Control Panel k
Initialize/5ave

Driver Porperty

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

—i
|1:." IIIIII.
1
| F)
Ii
3 1850 9._37s0 15 4299 21 8TS0 20 31250 (ms)
3
| scanrate |1 62, bus Channel Scale  Offset Urit Auto cursor
v| ...|[5e0 — [-8.67913i= - - Time(us) Data(ap)
|| Pointer offset |250 1V |I._q _.J! ZII ajlﬁl =P : f Enrsnr | I I [}
1 . a : 1 - Cursor 1 |15.59 0.641602
| I:Tn:r of ua:unlsele 2 ¥ ISDE?U_!EI_&ac;ﬂISeZ Z“-‘IB“ ﬁll‘m i e r— [ — I_
|| Trigger an <signal . - 2 |16.28 17.156250
" [l 7--4 ar| o] --[es o Hl A R
= ~ . 0.69 16.514648
F [100 [oec < ar| L...";..s i“"’ :_“ Bl Decrease ualue[ |
A
[T continse start | Reread | Finfsh Export [ Import |
— _,'_;—m.’
-t |1“ [.Ec j' mLLE Click here to open Data
. Dictonary and choose objects.
Click it to change
into falling edge
Irigger e i e o
4 Y : 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 number of means to sampling data
P 1,means the cycle time save before the condition sampling In this pictureit when the actual current
is 62.5us trigger.In this picture,t means it will sampling q reach IU(_J dec.dec is
hat it will show 500 data. internal unit,user can
Iiedns tal il Sow I change into Amp.
250 data before the
actual current reach 100
dec.
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?SMW- scope I'I:"| =) "E
TR
2138
¥ 3
f L4
| i
| J
r ]
f
3. 1850 #3750 15 ﬂ 21 6750 20 31250 (ms)
3
Scanrate |1 62, Bus Channel Scale Offset Urit Auto  Cursor
<] ...|[se0 — [-B.67913: = - = Time(us) Data(ap)
Pointer offset |250 1F Il_q J_jl II II Ap ~ rf: ;l :ursor ‘I I 4
. - 4 = tursor 7] 115.59 9.641602
:..‘m" OF u,:u,f:@ 2 v |Speed_QEI_Bac ~| ...!|5,z :l |-1003 Zl]rrn " o o p—— | $
rigger on signa ~ = 2 |16.28 17.156250
o pm— e d IF ewf
- 1 - .69 16.514648
_‘F ]we l'ﬂ: ﬂ . [ <] "'il""’ il [_B :Jr—g - Decrease value I I
It c.xtirue Start | Reread | fFinish Export I Import ]
[} [ A A
[ Click it to observe the | ! - - S i =
!cu:;clcmuinuuusll'y ¢ If triggered by To reread the sampling Export the sampling ‘ Import data to show
' manual,click it to data | data into a esv file | the curve for observe
start sampling.If )
triggered by

condition.click it
to start to wait for

the condition
Irigger
e =)
=% -
0138
’I' \
1. ' \
3 1bso 9 3vs0 15 §2sd 21 #7150 28 {250 (as)
3
Scanrate |1 62, bus Channel Scale |Offset |urit Auto  Cursor
e =] -0 H[s-679i M <] 9- cursor Time(us) Data(ap)
. - (2 Al 1|1s. 5
l:?pr of ua:ual:ﬂ 2 W ]Speed_‘tl_uac j:"sa Zl i—‘lﬂ“ jll‘ﬂl :] 1= ol c:::::: Lk I'-ls 59 IO 641602
L ~r S na - - - -
i 2 N | o LAY B
f ]1M I.EC = _:J » r_‘ j;jll"sil I_a :JI lJ v Decrease value iB.SD !16’5"‘6‘8
[T continse Start ‘I Reread | Fim‘sh A Export [ Import |
.,_,I.ﬂn

Click it to choose
the channel used for
sampling
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" - e —"Y
P's Oscilloscope ey @[]
|'
3. 12850 9._37s0 15 9254 21 67TS0 281250 (ms)
Scanrate |1 62. Bus Channel Scale 0ffFset Urit Auto  Ccursor
= ...|[5=0 ii -8.67913; — =) za Time(us} Data{Ap)
Pointer offset |250 1 ¥ |l_q J_" = 'Zl fr =I® ‘n : p— | 1 :
. . 1 © 1 - Cursor 1 |15.59 0.641602
EQ > o [Speed_aET_Bac -] ...| j ~1008 j pn - @ = =
:lm:her of ua:.ue - p r«l peed_QEI_| J |s=2 = | = 1 P | & 2= cursor I I
rigger mn cigna = = 2 [16.28 17.156250
i f e G e o N
— . - | A Decrease value |°-6° |16.514638
100 DEC - " | aaa u-sj -9 ;J v F
Fl I s | R | E | I = | A A
[T continie Start | Reread | Finish Export I Import |
To choose the channel Time difference between Data difference between ]
for measurement cursor | and cursor 2 cursor 1 and cursor 2 |

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 EIIE‘@
il Internal
o802 v il Encoder ABZ
o004 v i Encoder UUM
8808 v (1 Encoder Counting
@010 v (01 Over Temperature
8028 [ (01 Over Uoltage
g8 [ (1 Low Uoltage
o080 v (I Over Current
81808 [v (1 Chop Resistor
8200 [v (I} Following Error
o400 [v 1 Logic Uoltage
esea [v (1 IIt Error
1600 v (1 Over Frequency
2008 [v (1 Reserved
4008 [ (1 Communtation
g008 [v . EEPROM Error
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5.4.10 Error History

FD2S 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 E@@
| name | data | unit | -

1= Error History[@].Error 208 HEX

2= Error_History[8].DCBUS 296 u =

I= Error_History[8].Speed 1272, 000 Fpm 5

b Error_History[ 8] .Current =7, B00 Ap

G Error_History[8].Temperature 2 degree

fi* Error_History[8].Hode 1 DEC

7= Error_History[@].time 11134, 950 Hin

B Error_History[8].PUH_State T HEX

0% Error_History[1].Error 208 HE®X

18 Error_History[1].DCBUS 297 u

11= Error_History[1]-Speed 1650, 000 Fpm

12= Error_History[1].Current =7. 506 Ap

13= Error_History[1].Temperature 2d degree

14x  Error_History[1].Hode 1 DEC

15= Error_History[1].time 11135, 400 Min -

5.4.11 Control Panel

This menu is used to set and query all the parameters which are corresponding to the parameters
from Group F00O to FOO7 in servo driver.

5.4.12 Initialize/Save

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

inlizerar ‘ - |

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.
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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 FD2S Servo Driver and Motor

PC | LED Suitable Servo
With Fan
LED CODE-EAO1 Motor Model CD412S | CD422S CD432S | CD612S | CD622S
FD412S | FD422S CD422S-AF FD432S | FD612S | FD622S
FD422S-AF(CF. LF)
K@ 404.b | Without motor configuration LED displays FFF.F
WO 305.7 | SMC60S-0020-30EmK-3LKH N
W1 315.7 | SMC60S-0040-30EmK-3LKH
W2 325.7 | SMC80S-0075-30EmK-3LKH \
WB 4257 | SMC130D-0100-20EmK-4LKP N
wceC 435.7 | SMC130D-0150-20EmK-4HKP
WD 445.7 | SMC130D-0200-20EmK-4HKP
e 4F5.7 | SMC130D-0150-20EmK-4LKP
WP 505.7 | SMC130D-0200-20EmK-4LKP ‘
wQ 515.7 | SMC130D-0300-30EmK-4HKP N
WR 525.7 | SMC130D-0300-20EmK-4HKP /
YO 305.9 | SMS60S-0020-30JwK-3LKU N
Y1 315.9 | SMS60S-0040-30JmK-3LKU
Y2 325.9 | SMS80S-0075-30JmK-3LKU N
Z0 305.A | SMS60S-0020-30KmK-3LKU N
Z1 315.A | SMS60S-0040-30KmK-3LKU
z2 325A | SMS80S-0075-30KmK-3LKU \
KZ 5A4b | SMH40S-0005-30AmK-4LKH
KY 5040 | SMH40S-0010-30AmK-4LKH N
KO 304.b | SMH60S-0020-30AmK-3LKo v
K1 314b | SMH60S-0040-30AmK-3LKo
K2 324b | SMH80S-0075-30AmK-3LKo \
K3 334b | SMH80S-0100-30AmK-3LKo N
K4 344b | SMH110D-0105-20AmK-4LKo N
K5 354.b | SMH110D-0125-30AmK-4LKo N
K6 364.b | SMH110D-0126-20AmK-4LKo N
K7 374b | SMH110D-0126-30AmK-4HKo N
K8 384.b | SMH110D-0157-30AmK-4HKo N
K9 394.b | SMH110D-0188-30AmK-4HKC N
KB 424b | SMH130D-0105-20AmK-4HKo N N
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KC 434b | SMH130D-0157-20AmK-4HK N N
KD 4440 | SMH130D-0210-20A=K-4HKo N
KE 454b | SMH150D-0230-20AmK-4HKG N
F4 3446 | 855-0025-05AAK-FLFN-02 N
F6 364.6 | 855-0035-05AAK-FLFN-02 N
F8 384.6 | 855-0045-05AAK-FLFN-02 N

6.1.2 Procedure for Motor configuration

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

1.Panel operation.
Servo and motor connect
Servo Ready N -
cotrectly

Do not enable Enable

x ¥

LED displays FFF.F LED displays 800.0

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

Press MODE

k4

Enter the motor

—" Enter FO(4 .
parameters st

Press SET

b

Set the motor model,

N dd. 1% > X
Press Enter to conflirm

Check if the motor’s model
corresponds to actual motor

| Please configure the right
| Motor’s model before restart

Restart Servo

L

Trail Operation

L 4
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 SET to confirm) and then d4.00 to 1(Save motor parameters), after
restart the servo they can reset motor model and servo parameters according to the above chart
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2.KincoServo software operation

Connect the servo to PC, open the KincoServo, then Menu—Driver—Control Panel—F004, in the F004, in
the FOO04, set the 19th operation: Motor Num (Please refer to the servo and motor configuration table), after
that press Enter to confirm, then restart servo.

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 SET to confirm), then enter the Initialize/Save
page, click the Save motor parameters. After restart the servo, they can reset the motor model and set
servo parameters.

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 V¥, the data automatically changes to “d6.15”. Finally, press A to adjust
the data to d6.25.

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

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:
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1: Set motor mode in “Motor” in the software.
2: Refer to Fig.5-1 to operate by manual.

6.2.4 Diagram of Trial Operation

Press MODE
Enter FOo4  |Lress SET . d4.18 » Check Motor Model
Press MODE
L
Enter FOOO Press SET N do.07 . Sct srpuu:i{ Positive and
negative speed can be sef)

Press MODE

— Pres d6.40--Press ¥ --
Enter FOO6G s SET o) 4631 {press W change to
| Ao 15)—Press M-=d6.25

Test the keys

v

Press SET (LED displays™ abed”™ )

KIofor runs with the diR0Z speed, ITold pressing A,
motor tuns in positive direcion, pressing W means
negative direction

v
Hold
pressing A or'V

¥

Fig.6-1 Trial operation

6.3 Descriptions of Parameters

Group F00O represents an instruction group, and the parameters in this group cannot be saved.

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

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

Parameter List: Group F000 (To Set Driver Instructions)

Numeric | Internal Variable Name | Meaning Default | Range
Display | Address Value
Operation_Mo | 0.004 (-4): Pulse control mode,
de including pulse direction (P/D) and
double pulse (CW/CCW) modes. 0.003
d0.00 60600008 (-3): instantaneous speed mode -4 /
0001 (1): Internal position control
mode
0003 (3): Speed mode with
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acceleration/deceleration

0004 (4): Torque mode

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

Control_Word_ | 000.0: Releases the motor

Easy 000.1: Locks the motor

001.0: Clears errors

Note: Only applied in the situation
d0.01 2FF00508 where enabling a driver or wrong | 0 /
resetting is not controlled by external
signals. After the wrong reset of the
driver, the motor must be enabled
again.

SpeedDemand | Sets the motor’s target rotation speed
_RPM when the driver works in the “-3” or “3”
mode and the address d3.28 is set to 0
(without external analog control).
Target_Torque | Sets input torque instructions (current
% instructions) when the driver works in
d0.03 60710010 the “4” mode and the address d3.30is | O
set to 0 (without external analog
control).

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.

d0.04 2FF00A10 If the auto tuning result is abnormal, | / 0~600
setting this parameter may also cause
abnormal working of the driver.

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

Pc Loop BW | Sets the position loop bandwidth. The
unit is Hz.

d0.05 2FF00B10 Note: After setting this parameter, |/ /
apply d2.00 to save the settings as
required.

Tuning_Start If the variable is set to 11, auto tuning
starts. All input signals are neglected
during auto tuning. The variable is
d0.06 2FF00C10 automatically changed to 0 after auto | O /
tuning is completed.

Sets the variable to other values to end
auto tuning.

d0.02 2FF00910

-2047~
2047

Parameter List: Group F001 (To Set Real-Time Display Data)

Numeric Internal Variable Name Displayed Content
Display Address
d1.00 2FFO0F20 | Soft_Version LED Software version of numeric display
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Numeric Internal Variable Name Displayed Content
Display Address
d1.01 2FF70020 | Time_ Driver Accumulated working time of the driver (S)
d1.02 2FF01008 Motor Ilt 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 current(Average value):
d1.03 60F61210 | Motor Ilt_Real | _yMotor_lIt_Real*512 ,
e 2047 J2
| eax is the max. peak value of the output current
of driver.
d1.04 2FF01108 Driver_lIt_Rate Ratio of real iit to the maximum iit of a driver
d1.05 60F61010 Driver_llt_Real Actual data of driver overheat protection
d1.06 2FF01208 | Chop Power Rate Ratio of actual power to rated power of a braking resistor
d1.07 60F70D10 | Chop Power Real Actual power of a braking resistor
d1.08 60F70B10 | Temp Device Temperature of a driver (°C)
d1.09 60790010 Real DCBUS Actual DC bus voltage
d1.10 60F70C10 | Ripple DCBUS Fluctuating value of the bus voltage (Vpp)
d1.11 60FD0010 Din_Status Status of an input port
d1.12 20101410 Dout_Status Status of an output port
d1.13 25020F10 | Analog1 out Filter output of external analog signal 1
d1.14 25021010 Analog2_out Filter output of external analog signal 2
d1.15 26010010 Error_State Error state
d1.16 26020010 Error_State2 Error state word 2
Driver status word
bit0: Ready to switch on
bit1: Switch on
bit2: Operation enable
bit3: Falt
bit4: Voltage Disable
bit5: Quick Stop
bit6: Switch on disable
bit7: Warning
d1.17 60410010 Status_Word bit8: Reserved
bit9: Reserved
bit10: Target reach
bit11: 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
d1.21 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)
d1.24 25080D10 | Slave Speed Pulse speed of the slave axis (pulse/mS)
d1.25 606C0010 Real_Speed_RPM Real speed (rp_m) o
Internal sampling time: 200 mS
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Numeric Internal Variable Name Displayed Content
Display Address
d1.26 60F91910 Real Speed RPM2 Real speed (0:01 r.pm)'
Internal sampling time: 200 mS
d1.27 60F91A10 Speed_1mS Speed data (mp/1 r.nS)_
Internal sampling time: 1 mS
d1.28 60F60C10 | CMD g Buff Internal effective current instruction
Actual current
The formula of conversion between display value
andactual current:
d1.29 60F61710 |1 q LI P
™ 2047 2
lea 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 F002 (To Set Control Loop Parameters)

Numeric | Internal Variable Meaning Default | Range
Display Address Name Value
Store_ Lo | 1: Stores all setup parameters except those of
d2.00 2FF00108 | OP-Data ‘;"OrT‘olto.r. : 0 /
. Initializes all setup parameters except
those of a motor
42.01 60E90110 Kvp Sets the response speed of velocity loop 0~
32767
Kvi Time used to adjust speed control to 0~
d2.02 60F90210 compensate minor errors 16384
Notch_N | Notch/filtering frequency setting for a velocity
loop, used to set the frequency of the internal
notch filter, so as to eliminate the mechanical
resonance produced when the motor drives
d2.03 60F90308 the machine. The formula is | 45 0~90
F=Notch_N*10+100.
For example, if the mechanical resonance
frequency is F = 500 Hz, the parameter should
be set to 40.
Notch_O | Enable or disable the notch filter
d2.04 60F90408 | n 0: Disable the trap filter 0 /
1: Enable the trap filter
Speed F | You can reduce the noise during motor
b N operation by reducing the feedback bandwidth
of velocity loop. When the set bandwidth
d2.05 60F90508 becomes less, the motor responds slower. 0~45
The formula is F=Speed Fb_N*20+100.
For example, to set the filter bandwidth to "F =
500 Hz”, you need to set the parameter to 20.
Speed M | 0: Speed response after traveling through a
ode low-pass filter
d2.06 60F90608 1: Direct speed response without filtering 0 /
2: Feedback on output feedback
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Numeric | Internal Variable Meaning Default | Range
Display Address Name Value
Kpp Proportional gains on position loop Kpp 0~
d2.07 60FB0110 1000 16384
K_Speed | 0 indicates no feedforward, and 256 indicates 0~
d2.08 60FB0210 _FF 100% feedforward 256 256
K_Acc_F | The data is inversely proportional to the 32767
d2.09 60FB0310 E feedforward 7FF.F ~10
Profile_A | To set trapezoidal acceleration (rps/s) in the 0~
d2.10 2FF00610 cce_16 “3 and “1” modes 610 2000
Profile_D | To set trapezoidal deceleration (rps/s) in the 0~
d2.12 60F60110 Kcp To set.the response speed of the purrept Iqop / /
and this parameters does not require adjusting
d2.13 60F60210 Kci Time used t_o adjust current control to / /
compensate minor errors
d2.14 60730010 CMD _qg_ !ndlcate_s the maximum value of current / /
Max instructions
Speed_Li | The factor that limits the maximum speed in
mit_Fact | the torque mode
or F = e g W |
FActuauorque: s SemmueT e . s ;ctualspeedga;mumspeei 10 O"\'
d215 60F60310 Actual torque  Set torque Actual speed * Maximum speed  Actual speediaximum speect 1000
V the maximum speed complies with d2.24
Max_Speed RPM parameter settings
Invert_Dir | Runs polarity reverse
d2.16 607E0008 05 C_ounterclockwme indicates the forward 0 /
direction
1: Clockwise indicates the forward direction
42.17 60E90E10 K_Load Indicates load parameters / 20~
15000
Kd_Virtu | Indicates the kd of observers 0~
d2.18 60F90B10 al 1000 30767
Kp_Virtu | Indicates the kp of observers 0~
d2.19 60F90C10 al 1000 30767
42.20 60F90D10 Ki_Virtual | Indicates the ki of observers 0 0~
16384
Sine_Am | Proper increase in this data will reduce the
plitude tuning error, but machine vibration will become
severer. This data can be adjusted properly 0~
d2.21 60F91010 according to actual conditions of machines. If 64 1000
the data is too small, the auto tuning error
becomes greater, or even causes a mistake.
Tuning_S | It is helpful to reduce the auto tuning time by 0~
d2.22 60F91110 | cale reducing the data, but the result may be | 128 16384
unstable.
42.23 60F91210 Tunlng_F Indicates filter parameters during auto-tuning 64 1~
ilter 1000
Max_Spe | Limits the maximum rotation speed of motors 0~
d2.24 60800010 ed_RPM 5000 6000
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Parameter List: Group F003 (To Set Input/Output & Pattern Operation

Parameters)

53

Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Range

d3.00

2FF00108

Store_Loop_Dat
a

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

setup parameters

d3.01

20100310

Din1_Function

d3.02

20100410

Din2_Function

d3.03

20100510

Din3_Function

d3.04

20100610

Din4_Function

d3.05

20100710

Din5_Function

d3.06

20100810

Din6_Function

d3.07

20100910

Din7_Function

000.1: Driver enable

000.2: Driver fault reset

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

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

800.8 Multi Din 1

801.0 Multi Din 2

802.0 Gain switch 0

804.0 Gain switch 1

100.0: Quick stop

200.0: Start homing

400.0: Activate command

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

000.1

000.2

000.4

000.8

001.0

002.0

004.0

d3.08

2FF00D10

Dio_Polarity

Sets 10 polarity

d3.09

2FF00810

Dio_Simulate

Simulates input
enforce  output
outputting

signals, and
signals  for

d3.10

20000008

Switch_On_Auto

Automatically locks motors when
drivers are powered on

0: No control

1: Automatically locks motors
when drivers are powered on

d3.11

20100F10

Dout1_Function

d3.12

20101010

Dout2_Function

d3.13

20101110

Dout3_Function

000.1: Ready

000.2: Error

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

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

020.0: Position limiting

speed

000.1

000.0

00a.4
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Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
Dout4 Function | 040.0: Reference found
080.0: Reserved
d3.14 20101210 100.0 Multi Dout 0 000.8 /
200.0: Multi Dout 1
Dout5_Function | 400.0: Multi Dout 2
d3.15 20101310 Note:DoutX_Function(X is 1-5) is | 000.0 /
used to define functions of the
digital outputs.
Din_Mode0 If a digital input is defined as
d3.16 20200D08 Opera’glon mode_control,then this 4 /
operation mode is selected when
the input signal is invalid
Din_Mode1 If a digital input is defined as
d3.17 20200E08 Opera’glon mode_control,then this 3 /
operation mode is selected when
the input signal is valid
d3.18 20200910 I\D/Iln_SpeedO_RP Multi-speed control: 0 [rpm] 0 /
43.19 20200A10 I\D/Iln_Speed1_RP Multi-speed control: 1 [rpm] 0 /
d3.20 20200B10 IIi)/lin_SpeedZ_RP Multi-speed control: 2 [rpm] 0 /
d3.21 20200C10 I\D/Iin_Speed3_RP Multi-speed control: 3 [rpm] 0 /
Analog1_Filter Used to smooth the input analog
signals
43.22 25020110 F (Filter Fr.equency) = 4000/ (21 5 1~127
Analog1_Filter)
T (Time Constant) =
Analog1_Filter/4000 (S)
Analog1_Dead Sets dead zone data for external 0~
d3.23 25020210 analog signal 1 0 8192
Analog1_Offset Sets offset data for external analog -8192
d3.24 25020310 signal 1 0 8192
Analog2_Filter Used to smooth the input analog
signals
d3.25 25020410 Filter freguency: f=4000/(21r 5 1~1927
Analog1_Filter)
Time Constant: T =
Analog1_Filter/4000 (S)
Analog2_Dead Sets dead zone data for external 0 ~
d3.26 25020510 analog signal 2 0 8192
Analog2_Offset Sets offset data for external analog -8192
d3.27 25020610 signal 2 0 8192
Analog_Speed_ | Chooses analog-speed channels
Con 0: Invalid analog channel
d3.28 25020708 1: Valid analog channel 1 (AIN1) 0 /
2: Valid analog channel 2 (AIN2)
Valid mode -3 and 3
d3.29 25020A10 Analog_Speed_F | Sets the proportion between 1000 /
actor analog signals and output speed
Analog_Torque_ | Chooses analog-torque channels
d3.30 25020808 | Con 0: Invalid analog channel 0 /

1: Valid analog channel 1 (AIN1)
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Numeric
Display

Internal
Address

Variable Name

Meaning

Default
Value

Range

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

d3.31

25020B10

Analog_Torque_
Factor

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

1000

d3.32

25020908

Analog_MaxT_C
on

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

d3.33

25020C10

Analog_MaxT_F
actor

Indicates the max torque factor on
analog signal control

8192

d3.34

25080110

Gear_Factor

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

1000

-32767

32767

d3.35

25080210

Gear_Divider

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

1000

32767

d3.36

25080308

PD_CW

Pulse mode control

0...Cw/CCwW

1...Pulse/Direction

2...Incremental encoder

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

d3.37

25080610

PD_Filter

To flat the input pulse.
Filter  frequency:
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.

f=1000/(21*

32767

d3.38

25080810

Frequency_Chec
k

Indicates the limitation on pulse
input frequency (k Hz)

600

0~600

d3.39

25080910

PD_ReachT

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

10

32767

d3.40

2FF10108

Din_Position_Sel
ect L

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

Din_Pos1

Din_Pos2

Din_Pos3

Din_Pos4

Din_Pos5

Din_Pos6

Din_Pos7

d3.41

2FF10210

Din_Position_M

Refer to d3.42

d3.42

2FF10310

Din_Position_N

The position of internal position set
in Din_Position_Select_L

Din_Pos =
Din_Position_M*10000+Din_Positi
on_N

d3.43

20200F10

Din_Control_Wor
d

Absolute positioning/Relative
positionin gsetting
2F:Absolute positioning

2F
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Numeric | Internal Variable Name Meaning Default | Range
Display | Address Value
4F:Relative positioning
Note:This parameter needs to
save and reboot driver after
change.
d3.44 20201810 I\D/Iln_Speed4_RP Multi-speed control: 4 [rpm] 0
d3.45 20201910 '\D/Iin_SpeedS_RP Multi-speed control: 5 [rpm] 0
d3.46 20201A10 |Ii)/lin_SpeedG_RP Multi-speed control: 6 [rpm] 0
43.47 20201B10 I\D/Iln_Speed7_RP Multi-speed control: 7 [rpm] 0
Parameter List: Group F004 (To Set Motor Parameters)
Numeric Internal Variable Name Meaning
display Address
d4.00 2FF00308 Store Motor Data 1: Stores the set motor parameters
Host computer (ASCIl code) numerical
display (hexadecimal)
“00”.ee s e 303.0
About the motor number please refer to chapter
6.1.1.
d4.01 64100110 Motor_Num Note: 1.Set the motor parameters refer to
chapter 6 before operating.
2.It must use capital letter when set this
parameter by PC.
3.It needs to save by d4.00 and reboot driver
after changing this parameter.
Feedback_Type Type of encoders
001.1: Differential ABZ and differential UVW
d4.02 64100208 signals
’ 001.0: Differential ABZ and UVW signals of TTL
000.1: ABZ of TTL and differential UVW signals
000.0: ABZ of TTL and UVW signals of TTI
d4.03 64100508 Motor_Poles E;Tber of motor poles pairs
d4.04 64100608 Commu_Mode Searching excitation mode
d4.05 64100710 Commu_Curr [Sd?;;chmg excitation current
d4.06 64100810 Commu_Delay [Dn;aéa]y in searching excitation
Motor It | Indicates current settings on overheat
d4.07 64100910 protection of motors
Ir[Arms]*1.414*10
Motor It _Filter Indicates time settings on overheat protection
d4.08 64100A10 of motors
Time: N*256/1000 Unit: S
d4.09 64100B10 Imax_Motor Indlcatei max peak current of motors
I[[Apeak]*10
d4.10 64100C10 L_Motor Indlcates phase inductance of motors
L[mH]*10
d4.11 64100D08 R Motor Indicates phase resistance of motors
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Numeric Internal Variable Name Meaning
display Address
R[Q]*10
Ke_Motor Indicates the reverse electromotive force of
d4.12 64100E10 motors
Ke[Vp/krpm]*10
Kt_Motor Indicates the torque coefficient of motors
d4.13 64100F10 — Kt[Nm/Arms]*mg
Jr_Motor Indicates the rotor inertia of motors
d4.14 64101010 - JrkgmA2]*1 000 000
Brake_Duty_Cycle Indicates the duty cycle of contracting brakes
d4.15 64101110 - o~2500[0...1000/z/] ’ )
d44.16 64101210 Brake_Delay :512;;3};33 ;ITJee :(1$I53(\)y r::;ne of contracting brakes
d4.17 64101308 Invert_Dir_Motor Indicates the rotation direction of motors
Current using motor type.
PC Software Numeric Display Model
"KO" oo 304.B....... SMH60S-0020-30
K, 314B....... SMH60S-0040-30
"K2" e 324 B....... SMH80S-0075-30
"K3" e 334.B....... SMH80S-0100-30
"K4" e, 344.B...... SMH110D-0105-20
"K5" e, 354.B...... SMH110D-0125-30
"KB".ooeeeeeen 364.B........SMH110D-0126-20
K7 374B....... SMH110D-0126-30
"K8". i 384.B......... SMH110D-0157-30
"KO" i 394B....... SMH110D-0188-30
d4.18 64101610 Motor_Using KB"....o v, 424 B.......SMH130D-0105-20
KC".ooiieee 434 B....... SMH130D-0157-20
“KD"..onveenen 444 B....... SMH130D-0210-20
KE"..coneeeee 454 B....... SMH150D-0230-20
"S0"...ne 305.3.....130D-0105-20AAK-2LS
"S1 315.3.....130D-0157-20AAK-2LS
"S2".. 325.3....130D-0157-15AAK-2LS
"S3" i 335.3....130D-0200-20AAK-2HS
"S4"... 345.3....130D-0235-15AAK-2HS
"F8"............ 384.6.....855-0045-05AAK-FLFN
"EQ".............. 304.5........... SME60S-0020-30
"E1" 314.5............. SME60S-0040-30
"E2". i 3245.............. SME80S-0075-30

Parameter List: Group F005 (To Set Driver Parameters)

Numeric | Internal Variable Name Meaning Default
Display Address Value
Store_Loop_Data 1. Stores all control parameters
except motor parameters

d5.00 2FF00108 R 0
10: Initializes all control parameters
except motor parameters

ID_Com Station No. of Drivers
d5.01 100B0008 Note: To change this parameter, you | 1

need to save it with the address
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“d5.00”, and restart it later.

d5.02

2FE00010

RS232_Bandrate

Set the baud rate of RS232 port

540 19200

270 38400

90 115200

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

270

d5.03

2FE10010

U2BRG

Sets the baud rate of RS232 port
540 19200

270 38400

90 115200

You need not restart it,but it can’t be
saved.

270

d5.04

60F70110

Chop_Resistor

Indicates
resistors

the values of braking

d5.05

60F70210

Chop_Power_Rated

Indicates the nominal power of a
braking resistor

d5.06

60F70310

Chop_Filter

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

60

d5.07

25010110

ADC_Shift_U

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

d5.08

25010210

ADC_Shift_V

Indicates data configuration of V
phase shift
Note:Factory parameters

d5.09

30000110

Voltage 200

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

d5.10

30000210

Voltage 360

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

d5.11

60F60610

Comm_Shift_UVW

Indicates the excitation pointer of a
motor
Note:Factory parameters

d5.12

26000010

Error_Mask

Indicates error masks
Note:Factory parameters

FFF.F

d5.13

60F70510

RELAY_Time

Indicates the relay operating time of
capacitor short-circuits

Unit: mS

Note:Factory parameters

150

d5.14

2FF00408

Key Address_F001

Sets numeric display data

d5.15

65100B08

RS232_Loop_Enabl
e

0: 1to1
1: 1toN

d5.16

2FFDO0010

User_Secret

User password.16bits.




Kl nCO "'.fﬂ Kinco FD2S Series Servo User Manual

Chapter 7 Operation on Input/Output Ports

KINCO FD2S servo driver has 7 digital input ports (a digital input port can receive high-level or low-level
signals, depending on whether high-level or low-level signals are chosen at the COM terminal) and 5 digital
output ports,OUT1-OUT4 ports can drive 100 mA load, and BR port can drive 500 mA load, and can directly
drive the internal contracting brake device. You can freely configure all functions on digital input/output ports
according to application requirements.

7.1 Digital Input

7.1.1 Polarity Control on Digital Input Signals

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

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

Table 7-2 Polarity setting methods for digital input signals

6]

@
@ @ ® @
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  S1 DINL

T e -
COMI e E”};C:
ov Q;

Fig.7-1 Polarity setting for digital input signal DIN1
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7.1.1.1 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
that DIN1 is normally open.

7.1.1.2: Use PC software to change polarity

Use the PC software to connect to FD2S Servo and then open I/O port.The LED under polarity are green,it
indicates that the inputs are normally open.As following figure,if you change the LED of DIN5 and DING into
red,it indicates thqt DIN5 and DING are normally close.

< 1O Port e = )
Function Simulate Polarity Real Uirtual
DIN1[driver enable N & @&
pINz|Fault reset N & @
pIN3|operation mode N & @&
DIN4|P control O & »
pINs[positive limit & @
DING negetive limit & &
pIN7 homing signal F « @
pINg NULL ® &
Function Simulate Polarity Real

nuur1|r93d9

nuur2|““LL

DOUT3 ||]u£itiun reached+vel _ __

nuuru|29rﬂ velocity

nuur5|““LL

DHUTﬁlmutur hrake

M| (I
| I (I 0
9000 S0

nuur?lerrur

Fig.7-2 Digital I/0 in PC software
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7.1.2 Simulation of Digital Input Signals

Table 7-4 10 simulation variable

Numeric Variable Name Meaning

Display

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

S @

@ @
@ @ ® @
Input/output port | Channel Reserved | 0: No input signal is simulated, and no
selection selection output signal is compulsorily outputted
0: output port Input: 1-8 1: Input signal is simulated, and output
1: input port Output: 1-7 signal is outputted compulsorily

Other: Check the current status

Example 7-2: Simulate digital input DIN1

Table 7-6: Simulate digital input DIN1

) @ ® @

Input/output port | Channel selection Reserve | 0: Invalid DIN1
selection Setto 1 (DIN 1 selected) | d simulation

Set to 1 (input port 1: Valid DIN1
selected) simulation

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

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
d1.11 Din_Status Status of input ports
Din_Status (hexadecimal) is used to display the status of the actually input external signals in real time.

7.1.4 Addresses & Functions of Digital Input Signals

Table 7-8 Addresses & default functions of digital input signals
Numeric Variable Name | Meaning Default Value
Display
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000.1: Driver enable 000.1 (Driver enable)
. . 000.2: Driver fault reset
d3.01 Din1_Function 000.4: Operation mode control
000.8: P control for velocity loop
001.0: Position positive limit 000.2 (Driver fault reset)
50 Positi ve limi
d3.02 Din2_Function 884.8: Hg?]tilr?g ;‘;ﬁz}“’e imit
008.0: Reverse speed demand
010.0: Internal speed control 0 000.4 (Operation mode
) ) 020.0: Internal speed control 1 control)
d3.03 Din3_Function | g00.1: Internal speed control 2
040.0: Internal position control 0
080.0: Internal position control 1 " 000.8 (P control for velocity
. _ 800.2: Internal position control 2 | |50p)
d3.04 Din4_Function | 800.4 Multi Din 0
800.8 Multi Din 1
801.0 Multi Din 2 001.0 (Position positive limit)
802.0 Gain switch 0
d3.05 Din5_Function | 804.0 Gain switch 1
100.0: Quick stop
200.0: Start homing — "
400.0: Activate command ﬁr?ft)o (Position  negative
d3.06 Din6_Function
Note:DinX_Function(X is 1-7) is
used to define the function of - -
digital inputs. 004.0 (Homing signal)
d3.07 Din7_Function
Table 7-9 Meaning of defined functions of digital input signals
Function Meaning
Disable Used to cancel the function of this digital input.

Driver enable

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

Driver fault reset

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

Operation mode control

To switch between two operation modes.

You can freely determine the operation modes corresponding to valid signals
and invalid signals by performing settings through d3.16 Din_Mode0 (choose
0 for operation mode) of Group FO03 and Din_Mode1 (choose 1 for operation
mode) of Group F003.

P control for velocity loop

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

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

Position positive limit

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

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

Position negative limit

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

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

Homing signal

To find origins of motors.

Reverse speed demand

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

Internal speed control 0

Internal speed control 1

Internal speed control 2

To control internal multiple speeds.
Note: For details, see Section 7.5 Internal Multi-Speed Control.
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Internal position control 0 To control internal multiple positions.

Internal position control 1 Note: For details, see Section 7.4 Internal Multi-Position Control.

Internal position control 2

Multi Din 0

Multi Din 1 To switch multiple electronic gear

Multi Din 2

Gain switch 0 To switch multiple gain parameters(P-gain of velocity loop,i-gain of velocity

Gain switch 1 loop,p-gain of position loop)

Quick stop When the signal is valid, the motor shaft releases.
After the signal is removed, the driver requires re-enabling.

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

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

Example 7-3: Driver Enable Setting

Requirement: The “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

Numeric Display | Variable Name Parameter
Settings

d3.01 Din1_Function Set to 000.1

d3.00 Store _Loop_ Data Setto 1

Note: Any digital output of DIN1-7 can be defined as “driver enable”, and is set to 000.1, that is, bit 0 is valid.

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

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

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

Users can also use PC software to define 1/0 functions.Open the 1/0 port menu,click the button in
red box as shown in following figure,then select the required function.

63



K| nCO "'.fﬂ- Kinco FD2S Series Servo User Manual

¢s VoPon o] ©
Function SimulatePolarity Real Uirtual

DINT |driuer enable o | List R S——— (-
— _— o =

DINZ|Fault reset ‘.- | 1D Item -
— aea1 driver enable

DIH3|nperatiun node - .- fa0a2 fault reset
— aaay operation mode

aoaas P control

aa18 positive limit
aez28 negetive limit
aa4i8 homing signal
a88 @ reverse command
a188 internal speed 8
aza8 internal speed 1

DIHHlP control nog

DIH5|pDSitiue limit 000

m

DING|negetive limit ---

DIN7 |huming signal ---

— a4 a8 internal position @
DIH3|HULL coo ag a8 internal position 1
— 16844 quick stop
Function 2049 Start homing

- 000000000000000000F

h4aoa active command
read
DDUT1| d gae1 internal speed 2
gaaz2 internal position 2
HULL
bour2 | 8084  Hulti Din @
pouTa Pesition reached+vel B088 | Multi Din 1 -
L1 I
DDUTH|ZEV“ velocity
1] | Cancel
pouTs [NULL § _ _ |
DOUTH |mutur brake ood i

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

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

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

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

Numeric Variable Name Parameter Settings

Display

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

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

d3.00 Store Loop Data Setto 1

Example 7-5: Operation Mode Control on Drivers

Requirements: Defines the input port DIN3 as the operation mode control on drivers, and the operation mode
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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.
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_Mode1 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)

Controller

Servo driver
HVDC
T . COND s————
COMI a1k
NE=Z]¢
e . DO |
DIN1 N ‘:'5 I
e | AT
S - D [
DINZ "‘ﬁ'—
P~ 43¢
o5 = DTG [ —————
DIN3 "‘ﬁ'—
M~ 2
T . " 7 ODINY [ ———ri—
DIN4 --—|_n——'T—|
a1k
[ | 2F 7L
l—c\/'g . “ OIS [ — 1
DINS Il—c_n——T—|
a1k
[ | 2 7L
—o" o TDIG [—8¥W}
DING T
.
e | WAL
——o DI -
4 0V DIN?

Fig.7-4 NPN wiring diagram (to the controller that supports low level output)

2. PNP wiring diagram (to the controller that supports high level output)
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=ervo dnver
$ = “COM1 $————
v COMI 5.1k g
v [BE=ZD
s X T [T—
DIN1 ] ':'5 Ik
S <4
L . TEEE '
DINZ "_ﬁ'_
> 414
—— e T |
DIN3 [ o S—
Cotroller 5.1k 2
ik | ¥4,
L o . TS [ ————
DIN4 1 ':'5 Ik
P> <4
I—D/-E o DTS I
DINS "_ﬁ'_
: z
ik | 24,
S 5 T DING [ —-—
DING '_ﬁ'—
e | A
L__oc > DT [L—
DINY

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

7.2 Digital Output

7.2.1 Polarity Control on Digital Output Signals

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

Table 7-14 Variables for setting simplified 10 polarity

Numeric Variable Name Meaning
Display
d3.08 Dio_Polarity Sets |0 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)

@ @ ® @

Input/output port | Channel selection Reserv | 0: OUT1 is normally
selection Set to 1 (OUT1 | ed close

Set to 0 (Output port | selected) 1: OUT1 is normally
selected) open.

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.
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7.2.1.2: Use PC software to change polarity,please refer to 7.1.1.2.

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

Table 7-16 10 simulation variables

Numeric Variable Name Meaning

Display

d3.09 Dio_Simulate Simulates input signals, and force the
output signal

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

7.2.3 Status Display of Digital Output Signals

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

Numeric Display

Variable Name

Meaning

d1.12

Dout_Status

Status of an
output port

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

7.2.4 Addresses and Functions of Digital Output Signals

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

Numeric Variable Name Meaning Default Value
Display
Dout1_Function 000.1: Ready 000.1 (Ready)
000.2: Error
d3.1 000.4: Position reached
000.8: Zero velocity
: 001.0: Motor brake
Dout2_Function 002.0-Velocity reached 000.2 (Error)
d3.12 004.0: Index
008.0: The maximum speed
obtained in the torque mode
Dout3_Function 010.0: PWM ON 00a.4 (Position
4313 020.0: Position limiting reached/Velocity .
' 040.0: Reference found reached/Max. velocity
080.0: Reserved limit)
Dout4_Function | 100.0: Multi Dout 0 000.8 (Zero velocity)
200.0: Multi Dout 1
d3.14 400.0: Multi Dout 2
001.0 (Motor brake)
d3.15 Dout5_Function
Table 7-19 Meanings of the functions defined by digital output signals
Function Meaning
Disable Cancel the function of this digital output
Ready The driver is ready for operation.
Error Alarm signals are output, indicating that the driver is faulty.
Position reached In the “-4” mode of pulse control, the target position data keeps

67



K| nCO "'.fﬂ- Kinco FD2S 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

Numeric Display | Variable Name Parameter Settings
d3.11 Dout1_Function Set to 000.1
d3.00 Store_Loop_Data Setto 1

7.2.5 Wiring of Digital Output Port

1. Internal circuit diagram of digital output ports

Servo Driver

_ﬁ"f’ﬁ OuT1+

QuUT1-
E ] o
OouT2-
o OuT3
ouT4
COMO

#

W

B
r"—l.z—

Fig.7-6 Internal circuit diagram of digital output
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Note:
1.0UT3 and OUT4 use the same common terminal(COMO).

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

Driver OUT+ X0

OUT+

PLC ouT

| S JOUT- =||= COM
+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 QUL || M| -
24V PIC  OUT
¥=, UL 10.X

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

in Fig.7-9.
. | —
FD Servo Driver e e
OUT1+ — Felay
=] 1
E ﬁ E l—bl—l = EVe24V
_ OLUTl- Driode T
_cxrﬂ‘;'ﬂfn_
OUTz+ — FRelay
T e 5 2
P
oU — felar
= '—'I N
Bl T EV 24V
_r_*;..r"ffﬂ.:;._
OUT4 L Belay gwia24v
= ( - 1
CONED Diiode ) -l—

Fig.7-9 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 FD2S driver in pulse control mode

---------------------------------- -
i_'"_i Comman terminal 5 i ! 1 ;
. r B " .
of input signa's COM I > OUT1+ Igital output channel
oG Digital input 1 4 DIN S1KG #/ ( ouT™- 3 Digital output channe| 1-
a5 Digital input2 B DINZ @# ; K- oUT2+ 5  Digital cutput channel 2+
:'//é Digital input 3 i) DIN3 @J # ouT2- 7 Digital output channa| 2-
a~t Digital input 4 10 E 9 Digital output channel 3
=, DIN4 :ﬁ’C j}: C 1 ouT3
y’é Digital input 5 12 L 11 Digital output channal 4
DINS :}E*C j}=£ | 2 ouT4
,;E Digital input 6 14 1| 13 Common terminal of digital cutput
DINB Dﬁgc COMO
oG Digital input 7~ 16 DINT — NC 15
18 ESW 17
NC NC
20 NG AN 19 Analog input channel 1
i |
22 NG 4‘: GNDA 21 GND for analoa signa
24 GND ADC AINZ 23 Analog input channe| 2
r ND fo I i |
Encoder output Z 26 ENCOZ —=< GNDA 25 G r analog signa ) -
+ uise command inpu
Encoder output /7 28 ENGOZ __:]f —o PULT 27 Pulse p
N o tunin Pulze -
Encoder output B 30 ENCOB i PUL- 29 Pulse ) -
3 il i ji use command inpu
Ercoder output (B 32 ENCOJE __Jﬁ lr . DIR+ 31 irection + p
it tuning Diracton -
Encoder output A 34 ENCO-A i DIR- 33 Direction
Engod fput tA 36 35
ncoder ouipul ENCD_’IA NC

Voltage of control voltage: 5V~24V

Fig. 8-1 Wiring diagram of FD2S driver in pulse control mode

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

Controller FD S=rvo

Vi

T PULGEWs Lo -
“POL- ] ?_'C_

E PUL-CW-

= DIRyCCN. w1
gl S GB

MR-

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)

70



Kl nCO "'.fﬂ Kinco FD2S Series Servo User Manual

Wil

FD Serve
VFo | "'E_

Cratrelles

PUL-ACW.
h
1][]-{{-.'{'.('.“"+.‘,W — " L
I L E }"' K:_
= DIR-NCCW.
Controller

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

8.1.2 Parameters for Pulse Control Mode

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

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

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

Command pulse input Command pulse output

Gear _ Factor
F1 ™ Gear _ Divider F2

»
>

Gear _ Factor

Gear _ Divider

If the electronic gear ratio is 1:1, 10000 pulses are inputted externally (the resolution of encoders is 2500
PPR, quadruple), and the motor turns a circle. If the electronic gear ratio is 2:1, 10000 pulses are inputted
externally, and the motor turns two circles.

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

" F1

Namely: F2=

Multi Din 2 Multi Din 1 Multi Din O Descriptions Paraneter
Name Address
0 0 0 Electronic gear 0 gijﬁ:g?iizzroo 328:8;18
G Factor 1 | 25090110
0 0 1 Electronic gear 1 GiZiiDisiZZr 1 1 25090210
G Factor 2 | 25090310
0 1 0 Electronic gear 2 GZZ?iD?iizzr 2 | 25090410
0 1 1 Electronic gear 3 gz:z:giiizerB 32838218
G Factor 4 | 25090710
) 0 0 Electronic gear 4 GiZiiDisizzr 4 | 25090810
G Factor 5 | 25090910
. 0 1 Electronic gear 5 GZZ?iD?iizZr 5 | 25090A10
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Gear Factor 6 | 25090B10
Gear Divider 6 | 25090C10
Gear Factor 7 25090D10
Gear Divider 7 | 25090E10

1 1 0 Electronic gear 6

1 1 1 Electronic gear 7

The default value of Gear_Factor and Gear_Divider are 1000.

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

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

1. Pulse direction (P/D) mode

2. Incremental encoder mode

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

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

Effective on the
rising edge M 7/

v
Forward rotation Reverse rotation

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

Effective on theT_r r' r' / r ﬂ_|_|_

rising edge \

7\

Forward rotation Reverse rotation

Incremental encoder mode (d3.36=2)

A
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Parameters for pulse filtering coefficient
Table 8-3 Parameters for pulse filtering coefficient

Numeric Variable Meaning Default Range
Display Name Value
d3.37 PD_Filter Used to smooth the input pulses. 3 1~3276
Filter frequency: f = 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.

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

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

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

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

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

Table 7-5 Parameters for gain control on position loops

Numeric Variable Name Meaning Default | Range

Display Value

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

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

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

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

d2.26 Pos_Filter N Average filter parameter 1 /

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

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

performance.
I, *K,*Encoder _R

K_Acc FF= Note: K_Acc_FF is inversely proportional to the acceleration
250000*~/2*J, * 7

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

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

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

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

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

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

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

following table.

Gain Switch 1 Gain Switch 0 Descriptions [ o ameters
Name Address
Kvp of Gain 0 60F90110

0 0 Gain 0 Kvi of Gain 0O 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
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 “PI_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.
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Step 2: Confirm whether limit switches are required. By default, the driver operates in the limit status after
being powered on. In this case, the numeric display has limit status display. If there is no limit switches,
please disable the function of limit switches by referring to Example 6-4.

Step 3: Confirm mode switching bits and operation modes by referring to the settings in Example 6-5. The
factory default settings of the driver are as follows: When no signal is inputted on DIN3, the driver operates in
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 Din1_Function Defines the functions of digital input | 000.1 (Driver enable)
port 1
d3.02 Din2_Function Defines the functions of digital input | 000.2 (Fault reset)
port 2
d3.03 Din3_Function Defines the functions of digital input | 000.4 (Operation mode
port 3 control )
d3.05 Din5_Function Defines the functions of digital input | The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Defines the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din_Mode0 Select this operation mode when | Set to 0.004 (-4) mode
input signals are invalid (pulse control mode)
d3.17 Din_Mode1 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 | Set to 1
for the control loop
10: Initializing all parameters for the
control loop
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Example 8-2 Pulse control mode “-4” — enable the driver automatically after

driver power on

Requirement: The auto power-on function of the driver is enabled, DINZ2 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_Mode1 Select this operation mode when | Setto 0.003 (-3) mode
input signals are valid (instantaneous speed mode)
d3.34 Gear_Factor Indicates the numerator to set Set to 1000
electronic gears in the “-4” operation
mode (pulse control mode)
d3.35 Gear_Divider Indicates the denominator to set Set to 2000
electronic gears in the “-4” operation
mode (pulse control mode)
d3.36 PD_CW 0: Double pulse (CW/CCW) mode Default value is 1
1. Pulse direction (P/D) mode (pulse direction)
Note: To change this parameter, you
need to save it with the address
“d3.00”, and restarts it later.
d3.00 Store_Loop_Data 1: Storing all configured parameters Setto 1
for the control loop
10: Initializing all parameters for the
control loop

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

that the position loop is closed.

Velocity 4

Target velocity

i

Acceletation

Dereleration

Fig. 8-4 The speed mode “3” with acceleration/deceleration

8.2.1 Wiring in Analog — Speed Mode

'_-"_i Common terminal

= Spead mode:
1 speed command
nput(£10V)

A7 Speed mode:
1 forgue limited

i 1 r ita 1 che +
| put
! of input signals 2 coM1 ouTi+ 1 Digital sutput channel 1
e Digitalinput 1 4 [~ e | 5KR ouTI- 3 Digital oufput channel 1-
ot Digital input2 6 E - 5 Digital sulput channel 2+
: T e e BT~ T I S parrrvre
o Digial inputd 8 I 0] ” OUT2. | Diital output channel 2-
= = —— -
o Digitalinput4_10 [~ __Dﬁ’g SEZTem OuT3 | Digital output channel 3
D/E: Digital inputs 12 DING_ H 1 ouTa 11 Digital output channel 4
f Digital input6 14 DING ] jC :I} =] ¥_ CoMo 13 Common terminal of digital output
o Digital input 7 :6 o M = NG 1?
8 NC NC :11
20 9 Analog inpul channal 1 __ _
NG AN nalog inpul channe
22 NG GNDA 21 GND for analog signal !
24 GND ADC ANZ 23 Analog inpul channal 2 ‘__-_‘
Enceder output 2 26 ENCOZ < GNDA 25 GND for analog signal ix _ _ N
Encoder output /7 28 ENCOZ PUL+ 27 Pulse +
Encoder output B 30 ENCOB fute-tuning UL 29 Pulse-
Encoder output /B 32 ENCOJB DIR+ 31 Direction +
Encoder output & 34 ENCOA Asite-taning iR 33 Direction -
Encoder autput /4 36 ENCOJA NG 35

Fig. 8-5 Wiring diagram of FD2S Servo in analog—speed mode

8.2.2 Parameters for Analog — Speed Mode

Table 8-9 Parameters for analog — speed mode

Numeric Variable Name Meaning Default Range
Display Value
d3.22 Analog1_Filter Used to smooth the input analog signals. 5 1~127
Filter frequency: f=4000/(21*
Analog1_Filter)
Time Constant (T) = Analog1_Filter/4000
(S)
d3.23 Analog1_Dead Sets dead zone data for external analog | O 0~8192
signal 1
d3.24 Analog1_Offset Sets offset data for external analog signal 1 | 0 -8192~8
192
d3.25 Analog2_Filter Used to smooth the input analog signals. 5 1~127
Filter frequency: f=4000/(21*
Analog1_Filter)
Time Constant (T) = Analog2_Filter/4000
(S)
d3.26 Analog2_Dead Sets dead zone data for external analog | 0 0~8192
signal 2
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d3.27 Analog2_Offset Sets offset data for external analog signal 2 | 0 -8192~8
192
d3.28 Analog_Speed_Con Chooses analog-speed channels 0 N/A

0: Invalid analog channel

1: Valid analog channel 1 (AIN1)

2: Valid analog channel 2 (AIN2)
10~17: AIN1 for “Din_Speed (X-10)”
20~27: AIN2 for “Din_Speed (X-20)”
Valid in mode -3, 3 and 1.

d3.29 Analog_Speed_Factor | Sets the proportion between analog signals | 1000 N/A
and output speed
d3.32 Analog_MaxT_Con 0: No control 0 N/A

1: Max torque that Ain1 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 1520117""“_.--" _______ U. ‘5_20747 ________ -
internal 1 :
-10v - -10v : L

i 7 > U external i A 0' 10v 'Uexternal

3 3

i shift i dead

--------- =-----1 -2048 T emm-----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: — Mtemal external = shift
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U internal — O R RRLEERLERE -U dead <U external <u dead
U U U -U dead =~ U external
internal — “external ~— “dead """ U <U
Mathematical equation for dead zone processing: dead = ™ external
Mathematical equation for integrated processing (offset and dead
u internal — O RRASERRRLIERELE -U dead <U external u shift <U dead
U Yy —U U -U dead = u external u shift
Zone) internal external shift dead U tead < U otormal — U it
Table 8-10 Analog signal variables
Variable Meaning Range
Ui vermal Internal data corresponding | -10 V — 10 V corresponds to
to the external voltage -2048 — 2047 when no offset or
dead zone voltage exists
U corna External input voltage -10V - 10V
Ui 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

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 *F,

demmand

7 ~ 512% Encoder R

<2047

Vdemand filter filter —

Mathematical formula:

V .
demand Formula 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 fier
to the offset voltage and dead | 10v 10v-U,, U,
zone voltage that require
settings
Step 2 Calculate Vg according | . 1875%8.,
to the required speed V, | 7" 5127 Encoder R
Step 3 Calculate Factor according | V,, . = Factor*U .
to U filter and Vdemand
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
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8.2.5 Examples of Analog — Speed Mode

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

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

Step 2: Confirm whether limit switches are required. By default, the driver operates in the limit status after
being powered on. In this case, the numeric display has limit status display. If limit switches are unavailable,
please disable the function of limit switches by referring to Example 6-4.

Step 3: Confirm the mode switching positions and operation modes by referring to the settings in Example 6-5.
The factory default settings are as follows: When no signal is inputted to DIN3, the driver operates in the “-4”
mode (d3.16 = -4); when signal is inputted to DIN3, the driver operates in the “-3” mode (d3.17 = -3). If the
driver is required to operate in the speed mode after being powered on, set d3.16 to -3 or 3.

Step 4: After configuring functions on digital input ports, select the analog — speed channel, and set
parameters such as analog — speed factors, dead zone, offset and filtering.

Step 5: Save parameters.

Example 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.

Al

- A
4T T

2500
2000
1500
raoa
a00
-10 -8 -G -1 -5 i 3 2
aoo
=1500
—2000
=2500

SOV
pugmpugn)

Vrpm

=] 1pn
Hexternal

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

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

10v - 10v—-U g —U g
Result: U ;. =2047
Calculate Vy,,.,q according to the required speed V,

1875% 1
S Tra g = 3000RPM
Encoder R (Encoder_R is 10000 inc/r)

Result: V, =8192000

demand

Calculate Factor accordingto U and V,

filter emand:
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V

demand

= Factor *U

filter

Result: Factor =4000

Table 8-12 Parameter settings in Example 8-3

Numeric Variable Name Meaning Parameter Settings
Display
d3.01 Din1_Function Define the functions of digital input | 000.1 (Driver enable)
port 1
d3.02 Din2_Function Define the functions of digital input | 000.2 (Error resetting)
port 2
d3.03 Din3_Function Define the functions of digital input | 000.4 (Control over operation
port 3 modes of drivers)
d3.05 Din5_Function Define the functions of digital input | The default value 001.0
port 5 changes to 000.0 (position
positive limits are disabled)
d3.06 Din6_Function Define the functions of digital input | The default value 002.0
port 6 changes to 000.0 (position
negative limits are disabled)
d3.16 Din _Mode0 Select this operation mode when | Set to 0.003 (-3) mode
input signals are invalid (instantaneous speed mode)
d3.17 Din _Mode1 Select this operation mode when | Set to 0.003 (3) mode
input signals are valid (speed mode with
acceleration/deceleration)
d3.22 Analog1_Filter Used to smooth the input analog
signals.
Filter  frequency:  f=4000/(21*
Analog1_Filter)
Time Constant (T) =
Analog1_Filter/4000 (S)
d3.23 Analog1_Dead Set dead zone data for external | Setto 0
analog signal 1
d3.24 Analog1_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 | Set to 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 0.5V, that is, the speed is 0 when the voltage
ranges from - 0.5V to 0.5 V. The voltage 10 V corresponds to 3000 rpm, and -10 V corresponds to -3000 rpm.
Select analog channel 1 (AIN1) to control the speed.
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Fig. 8-8 Schematic diagram of Example 8-4

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

10v 10v-Ugn =V e
Result: U ;. =1944
Calculate Vg,,,,q according to the required speed :V,

1875* )
= o demard = 3000RFM
912%Encoder R , (Encoder_R:10000 inc/r)

Result: Vg =8192000
Calculate U, accordingto V.., and Factor:
\ = 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 Analog1_Dead Sets dead zone data for | Set to 410
external analog signal 1
d3.29 Analog_Speed_Factor Sets the  proportion | Setto 4213

between analog signals
and output speed

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

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

Requirement: The offset voltage is 1V, that is, the speed is positive when the voltage is greater than 1V, and
is negative when the voltage is less than 1 V. In this case, the voltage 10 V corresponds to 3000 rpm, and -9
V corresponds to -3000 rpm (in case of -10 V, the corresponding speed is less than -3000 rpm). Select analog
channel 1 (AIN1) to control the speed.
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2 4 B 5] 1n
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Fig. 8-9 Schematic diagram of Example 8-5

Calculate U .. according to the offset voltage and dead zone voltage that require settings:
2047 U fiter
= fle (In this example, U, =0,and Ug, =1)
10v 10V —-Ug s —U e
Result: U fer =1842
Calculate Vy,,.,q according to the required speed :V,
1875*}F
= demerd = 3000RPM
S12%Encoder R , (Encoder_R:10000 inc/r)

Result: Vy.q =8192000
Calculate U, accordingto V. .., and Factor:
\Y = 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 Analog1_Offset Sets offset data for | Setto 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 | Set to 1

parameters for the

control loop

10: Initializing all

parameters for the

control loop
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.
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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-U shitt ~ U gead
Result: U, =1740
Calculate Vy,,,q according to the required speed :V,
1875% ) ama
T 0w = 300085
Encoder R , (Encoder_R:10000 inc/r)

Result: V.., =8192000
Calculate Factor accordingto U .., and Vi .q:
Vv = Factor*U

filter

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

8191/10v = Analogl_ Dead /U,

Result: Analogl Dead =409

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

Result: Analogl_Offset =819

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

demand

d3.23 Analog1_Dead Sets dead zone data for | Set to 409
external analog signal 1

d3.24 Analog1_Offset Sets offset data for | Setto 819
external analog signal 1

d3.29 Analog_Speed_Factor Sets the proportion | Set to 4708

between analog signals
and output speed

d3.00 Store_Loop_Data 1: Storing all configured | Set to 1
parameters for the
control loop
10: Initializing all
parameters for the
control loop
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8.3 Torque Mode (“4” Mode)

8.3.1 Wiring in Analog — Torque Mode

i_'"_i Comman lerminal 2 1
j J | Digital oulput che a| 1+
I Dr|nDU[ SHNa 5 COM I f OUT1+ 10118 QUIDUE Channe
ot Digital input 1 4 51KQ #/ K 3 Digital output channel 1-
. DIN1 =~ ouT1-
:L/ Digital inpui 2 5 5 Digital oulpul channel 2+
o DINZ S| P oUT2+
s Digital input3 8 #" [: 7 Digital output channal 2-
=, DIN3 Eﬁ;c ouT2-
o-a Digital input 4 10 DING — ra :@: — ouT3 9 Digital output channal 3
:P/E': Digital input 5 12 = L 11 Digital output channs| 4
DINS “EEA] =] Pyt
ot Digital input 6 14 DING — C U como 13  Common terminal of digital sutput
ot Digital input 7 16 15
=, DINT DEJC NC
18 NC NC 17
20 NG AN 19 Analog input channel 1 _ .. Tarque mods
T locity limil
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-z 00 1 ™}— GNDA LV nput char
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Encoder output /72 28 ENCOJZ __:15 —c PULY 27 Pulse +
Encod, putB 30 i Hie=tining 29 Pulse -
o ENCO-B PUL-
Encod, tput /B 32 31 Direction +
nooger auipu ENCO-B __J§F7%|_ DIR+ ir
Encode A Auto—tuning Directi _
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Encoder autput /8 36 35
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Fig. 8-11 Wiring diagram of FD2S 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 Analog1_Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency: f=4000/(21*
Analog1_Filter)
Time Constant: T = Analog1_Filter/4000
(S)

d3.23 Analog1_Dead | Sets dead zone data for external analog | 0 0~8192
signal 1

d3.24 Analog1_Offset | Sets offset data for external analog | O -8192~8192
signal 1

d3.25 Analog2_Filter | Used to smooth the input analog | 5 1~127
signals.
Filter frequency: f=4000/(21*
Analog1_Filter)
Time Constant (T) =
Analog2_Filter/4000 (S)

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

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

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

Valid mode 4
d3.31 Analog_Torque | Sets the proportion between analog | 1000 N/A
_Factor signals and output torque (current)
d2.15 Speed_Limit_F | The factor that limits the maximum | 10 0~1000

actor speed in the torque mode

EF,E,“,_W?_ o 2R U
UF pbat tosge = F Demamd_torgue ~ I ®{ Vieral_spest LTI R y

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, | is calculated according to the specified T, With the formula of
I

=K, *% (K, is a torque constant).

demand

T

demand

Factor is calculated according to | and U with  the formula of

FaCtor *U filter % k k . . .
| demand = 5028%2048 Ipeak (Ipeak indicates the peak current of a driver).

Table 8-17 K, and Ipeak parameters

demand filter

Motor Model K, (Nm/A) Driver Model Ipeak (A)
SMH60S—0020—-30AXK-3LKX 0.48

SMH60S—0040-30AXK-3LKX 0.48 FD422S 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 FD432S 27.5
SMH130D-0105—20AXK-4HKX 1. 1578

SMH130D-0157-20AXK-4HKX 1.191

SMH110D-0126—-30AXK—4HKX 1. 058

SMH110D-0157-30AXK-4HKX 0.992

SMH110D—0188-30AXK-4HKX 1. 058

SMH130D-0105-20AXK—-4HKX 1. 1578 FD622S 25
SMH130D-0157-20AXK-4HKX 1.191

SMH130D-0210-20AXK—4HKX 1. 3232

SMH150D-0230-20AXK—4HKX 1.65
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8.3.4 Calculation Procedure for Analog — Torque Mode

Table 8-17 Calculation procedure for analog — torque mode

Procedure Method Formula
Step 1 Calculate U g, according to | 2047 U dier
the offset voltage and dead | 10v 10v—-U i =Y gena
zone voltage that require
settings
Step 2 Calculate |, according to  Vdemand
i Tdemand = Kt
the required torque T, .. V2
Step 3 Calculate Factor according to I Factor*U .., * Ipeak
=————*Ipea
U filter and Idemand demand 2048*2048 p
Step 4 Calculate Analog_Dead | 8191/10v = Analog_Dead /U,
according to the required dead
zone voltage
Step 5 Calculate Analog_Offset | 8191/10v = Analog_Offset /U,
according to the required offset
voltage

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.

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

Calculate U .,

2047 _ U filter

10v  10v—-U,, —U,.,
Result: U =2047

filter

Calculate 1., according to the required torque T,

| _ Tdemand * \/E

demand
Kt

Result: | =1.89

demand

Calculate Factor accordingto U

I demand

* Ipeak

Factor =
U

filter

Result: Factor =

1.89

*15
Table 8-18 Parameter settings in Example 8-7

{un]
-
=

Tdemand

2 4 E g 1
Texternal

e X 1
Lo |

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

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

filter

*2048* 4096

and |

emand *

demand :

*2048*4096 =515

Numeric | Variable Name Meaning Parameter Settings

Display

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

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

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

drivers)

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

d3.17 Din _Mode 1 Select this operation | Set to 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*
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Analog1_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 | Set to 2
channels
0: Invalid analog
channel
1: Valid analog channel
1 (AIN1)
2: Valid analog channel
2 (AIN2)
Valid mode 4

d3.00 Store_Loop_Data 1: Storing all configured | Set to 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.

LS —

2047

TS :
T T 1Ew 10w arminser

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

2 4 13 2 1
TMexternal

Calculate U, according to the offset voltage and dead zone voltage that require settings:
2047 Us
= et (In this example, U, =0.5,and U, =1)
10v 10v-Ugip =V e
Result: U g, =1740
Calculate 1., according to the required torque T, ..,:
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T
__ _demand % _/
Idemand - 2
Kt

Result: | =1.89
Calculate Factor accordingto U, and |

demand

demand :

Factor = m* 2048* 4096
U e * IPEEK
1.89
Result: Factor = —————*2048*4096 = 606
1740*15
Calculate Analog2 Dead according to the required dead zone voltage:
8191,

Analog2 Dead =——*U
g — 10V dead

Result: Analog2_Dead =410
Calculate Analog2 Offset according to the required offset voltage:
Analog2 _ Offset = %*U it
10v
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 | Setto 410
external analog signal 2

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

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

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".

Speed
In;;rtrimoarll In(;[;rt?:rll In(;tgirtrimoarll Corresponding | Position section | Corresponding section
8 F1) g position numberic display speed numberic

display
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0 0 0 Din_Pos0 Din_Speed0_RPM | d3.18
0 0 1 Din_Pos1 Din_Speed1_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

0 1 Din_Pos5 Din_Speed5 RPM | d3.45
1 0 Din_Pos6 Din_Speed6 RPM | d3.46
1 1 Din_Pos7 Din_Speed7_RPM | d3.47

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

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

Example 8-9: Internal multi-position control mode

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

Table 8-21 Internal Multi-position Control Mode Demand

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

DINS Internal position 1

DING 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
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Activate command ( execute the selected
DING6 ”» .
position section)

Define the meanings of the input points:

Table 8-22 Internal Multi-position Control Mode Configuration

l(;l.umberlc Variable name Configuration way
isplay
d3.01 Din1_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)
d3.16 Din_mode 0 Set 0001 (1.) que

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

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

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

92

N_umberlc Variable Name Parameters Settings
display
d3.43 Relative / Absolute position selection Set to 2F(absolute location)
d3.40 Set the position section number to 0 S?t to 0 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 0
. . . Set to 5000 (set the position of
d3.42 Set the low bit of position section section 0 10 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 1S)et to 1 (select position section
Set the high bit of position section
d3.41 (N*10000) Set to 1
. . . Set to 15000 (set the position of
d3.42 Set the low bit of position section section 110 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 g)et to 2 (select position section
Set the high bit of position section
d3.41 (N*10000) Setto 2
. " . Set to 28500 (set the position of
d3.42 Set the low bit of position section section 2 10 28500)
d3.20 Set the speed of position section 1 Set to 175 (set the speed of
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section 2 to 175)
d3.40 Set the position section number to 3 i‘;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)
o . 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_Speed1_RPM, Din_Speed2_RPM or Din_Speed3_ RPM as the target speed.

Table 8-24 Parameters for internal multi-speed control modes

Internal Speed | Internal Speed | Meaning Numeric Valid Object
Control 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_Speed1 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 DING and DIN7 as internal speed control, DIN1 as
driver enabling and DIN2 as operation mode control of the driver (the mode is “3” when the driver is valid, and
is “-3” when the driver is invalid). For detailed requirements, see Table 8-25. For the setting method, see
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Table 7-26.
Table 8-25 Requirements on internal multi-speed control
DING:DIN7=0:0 To execute the multi-step 1 speed (100 rpm)
DING: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)
DING:DIN7=1:1 To execute the multi-step 3 speed (400 rpm)
DIN1 To enable the driver, and lock the motor shaft
DIN2 To control operation modes of the driver (the mode is “3”
when the driver is valid, and is “-3” when the driver is
invalid)
Table 8-26 Setting methods for internal multi-speed control
Numeric Display Variable Name Setting Method
d3.01 Set to 000.1
Din1_Function (Driver enable)
d3.02 Set to 000.4
Din2_Function (control over operation modes of drivers)
d3.06 Set to 010.0
Din6_Function (internal speed control 0)
d3.07 Set to 020.0
Din7_Function (internal speed control 1)
d3.16 Set to 0.003 (3) mode
Din_Mode0 (speed mode with acceleration/deceleration)
d3.17 Set to 0.003 (-3) mode
Din_Mode1 (instantaneous speed mode)
d3.18 Din_Speed0 RPM Set to 100 [rpm]
d3.19 Din_Speed1 RPM Set to 200 [rpm]
d3.20 Din_Speed2 RPM Set to 300 [rpm]
d3.21 Din_Speed3 RPM Set to 400 [rpm]
d3.00 Store Loop Data Setto 1

8.6 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.
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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.

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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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.

; _ i
| |

positive Lt —J

ndex 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.

= ]

o

[

indesx signal |

O
o U
|
—

hore switch signal

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

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

e e =
*O&oa «@J @
“OLQ» -

index signal | ‘ ‘ J |
0 O !l ! O 0
home switch signal [ 7/ |
posttve Lmit Ii
- . llr!f” P a
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home switch signal | ,"{ff |
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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:

[ . | 1

negative lirmit

[ . {]

posttive liut |
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—

L J

. ) : oy
home switch signal 7/

negative signal
| : //

7/
Methods 31 and 32: Reserved
These methods are reserved for future expansion of the homing mode.

Methods 33 and 34: Homing on the index

[ |

e 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

100



Kincos#

Kinco FD2S Series Servo User Manual

&

negatve hmat

i

&

postbrve bredt

Example 8-11: Using method 7 for homing.

Set parameters.

Numberic display | Parameter Name meaning Setting Value
. , 000.1
d3.01 Din1_Function (Driver enabled)
d3.02 Din2_Function 0002
Driver error reset)
000.1:  Driver enabled
d3.03 Din3 Function 000.2: Driver error reset 000.4
) - 000.4: Operation mode (Driver model control)
. . 001.0:Positive limit | 200.0
d3.04 Din4_Function 002.0:Negative limit | (Start homing)
] _ 004.0:0rigin signal [ 001.0
d3.05 Din5_Function 200.0:Start homing (Positive limit)
. , 002.0
d3.06 Din6_Function (Negative limit)
d3.07 Din7_Function 004.0
ome signal)
d3.14 Dout4 Functi 004.0:Index signal 004.0
. out4 Function {Olindex signal appears | (yex signal appears)
d3.15 Dout4 Function 040.0:0rigin found 04.0.'4
(origin found)
: Select this mode when the
d3.16 Din_Mode0 outsignal o imvald 0.004 (-4)
. Select this mode when the
d3.17 Din_Mode1 input signal is valid 0.003 (-3)
1: Storage all the setting
parameters except those of
d3.00 Store_Loop_Data motor 1 0001 (1)
10: Initialize all the setting
parameters except those of
motor

At this time, computer software shows:
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%< 1O Port o ® )
Function SimulatePolarity Real Uirtual
DIN1|driver enable ... Nl & &
pINz|Fault reset Kl & &
DIN3|operation mode ... | ik &
pINu[Start homing Il & &
pINs|positive limit --- Bl @& @
DIN6|negetive limit --- Bl @& @
DIN7|homing signal  --- O & =
pIng[NULL - L
Function Simulate Polarity Real
pouT4 |ready O @
pouT2 [Error .- O &
TS |pusitiun reached+vel ___ ] 1
pouTy [index - - ]l i
pouTs [Reference found Kl
pouTs [NULL - - - L
pouT7 [NULL .- P

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

Computer monitoring status is:

102



Kl nCO ﬂ- Kinco FD2S Series Servo User Manual

i

| name | data | unit |

1= Operation_Hode Buff -4 DEC
2= status_Yord 4u37 HESX
I Pos_Actual a inc
L= Real Speed_RPH a rFpm
5 Iq 8.0088 Ap

6 Operation_Hode -4 DEC
7 CHD q a.0088 Ap

8 Pos_Target a inc
9 SpeedDemand_RPH a rpm
18 Control_YWord 2f HES
11 Switch_On_fAuto a DEC
12 CHD q_Hax 6.797 Ap

Set parameters for homing.

JRleTE
| name |data |unit |
Home_Offset

mww

3 Homing_Speed_Switch 158.888 Fpm

4 Homing_Speed_Zero 1008. 0888 rpm

5 Homing_Power_0On a DEC

6 Homing_ Accelaration o.00a Fps/s

7 Homing Current 1.780 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.

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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¥= /O Port o] @ |3

Function SimulatePolarityReal Uirtual

DIN1 |d|‘iuer enable

DIN? |Fau1t reset

DING |uperatiun mode

DIN4|Start homing

DINS |p051tiue limit

DING |negetiue limit

DIN? |huming signal

[V ] B B T

L Ly () (O ) (] (D
() e e e ]

DINg|NULL
Function imulate Polarity Real

pout1 |ready o
pouTz [error L
pOUT3 Ipnsitiun reached+uel _ _ .
pouT [index J 9]
pouTS |HeFerence found u .
pouTs [NULL J )
DoUT7 |NULL J &

(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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’ES' /O Port E“E'@‘

Function Simulate Polarity Real Virtual

DIH1 |driuer enable

n1H2|Fau1t reset

n1|.|3|uperatiun mode

n1H4|Start homing

n1N§|pusitiue limit ---

DING negetive limit - --

pInz|homing signal  ---

0TI TR T
1

DINg NULL

Function Simulate Polarity Real

pouT1 Jready |-

DOUT2 |E”‘“" - -

DOUTE |p051tinn reached+vel _ __

pouTx [index ...

DOUTS |FIEFeren[:e found ood

pouTs [HULL ...

11 o o
e 00

T

DOUTZ [NULL .-

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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v< VO Port =] = =
Function Simulate Polarity Real Uirtual

DIN1|driver enable @ &
DIN2 |Fault reset ik &
DIN3|operation mode ik &
pINa[Start homing & &
pINs|positive limit o @&
DIN6|negetive limit o @&
pin7[homing signal o @
DINg |NULL * o
Function Simulate Polarity Real
pouT1 JFeady .- o
pouT2 [error --- L
BOUTS Ipusitiun reached+vel __ il
poUTY [index o= i
pouTs [Reference found il
pouTe NULL .
pouT7 [NULL &

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

Function SimulatePolarity Real Uirtual

DIH1|driuer enable aod

n1H2|Fau1t reset cod

nlﬂgluperatiun mode aod

DIquStart homing aod

DIH5|pusitiue limit aod

DING|negetive limit - --

pIN7|homing signal  ---

(I (| (O (I
1] e e 0
P20 000 B0
@ o008 0D

DINg|NULL c.

Function Simulate Polarity Real

pouT4 |ready |-

nuurz|'—‘""“r oo

DDUTEIPDSiti“" reached+uvel |

pouTy |[index ...

DUUT5|HEFEFEHEE found nad

pouTs |NULL ...

i T T
0]
& 000 8O

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:

(1]
| name | data | unit |

1= ODperation_Mode Buff -h DEC

2% Status_YWord ch3? HEX

Eﬁlllﬁﬁﬁﬁﬁﬁﬂﬂlllllllllllllllll[IIIIIIIIIIIIIIIIIII!
L Real Speed RPH Fpm

Cx Iq n.nuu np

6 Operation_Hode -4 DEC

7 CHD_q 6.808 fAp

8 Pos_Target 8 inc

9 SpeedDemand_RPH a Fpm

18 Control YWord 2F HEX

11 Switch_0On_Auto a8 DEC

12 CHD q_Hax 6.707 np
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Chapter 9 Control Performance

9.1 Auto Reverse

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

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

Operation procedure for auto reverse:

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

2: Set speed mode control according to 5.4.1.

3: Click the 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.

F'¢ Basic Operate |El = |E|
| name | data | unit |

1% Operation_Mode Buff 0 DEC

2% Status_UWord 2t HEX

I= Pos_fActual 0 inc

L= Real Speed RPH ] Fpm

Cx I @ (1 (10 d] Ap

Operation_HMode
CHD q
Fos_Target

SpeedDemand_RPH
Control_Word

¥ Auto Reverse = |
==

| name | data | unit
1 Auto_Rev_FPos 10000 DEC
2 Auto_Rev_Heg =1 0000 DEC
3 Auto_Reverse 1 DEC
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9.2 Driver Performance Tuning

Speed_Demand CMD_q .
Analogl Analogl POWER
Analog2 Analog? .
Kep
rofile Generstor™y, - 4 op Kt
. v DCRLS+
K_Felocity_FF Fon Moteh B .,
+ l - WA
= i i 1z Bt Noigh | . | E |
o ¥l VA,
% —
K Lo = | i -
[/ . === 4 Mainr
] '1.‘- Corrent | )
4 4 T
Teedbuck
l_‘ 3 ¥ "/ "f Encoder
Lanw paass - o -
Hler o DCRLS Feedbeck
-
<
Speed Fl N
| Speed feedbnck ﬁ
o
Pasition feedback I .
Serva driver

Contraller

Pasition command

Position loop |—I-| Velocity loop |—|~ M Servo imtor
| Lurrend ||.||'-p @

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 Variable Name | Meaning Default | Range

Display Value

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

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

d2.05 Speed_Fb_N Reduces the noise during motor operation by | 45 0~45

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

The formula is F=Speed Fb N*20+100.
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For example, to set the filter bandwidth to "F =
500 Hz”, you need to set the parameter to 20.

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

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

Adjustment steps:

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

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

I, * K, *Encoder _R
J,*204800000*+/2 * 277

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

Left 4 Right 4

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

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

Numeric Variable Name Meaning Default Range

Display Value

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

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

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

the feedforward

d0.05 Pc_Loop_BW Sets the bandwidth of the position | O N/A
loops in Hz
/ Pos_Filter N Set the average filter 1 1~255

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

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

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

improve performance. K_Acc_FF =-* Note: K_Acc_FF is inversely proportional to the

T T 250000%y2*J *z

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

Adjustment procedure:

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

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

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

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

Numeric Variable Meaning Default | Range
Display Name Value
d3.37 PD_Filter Used to smooth the input pulses. 3 1~32767

Filter frequency: f = 1000/(21* PD_Filter)

Time constant: T = PD_Filter/1000

Unit: S

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

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

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.

I, *K,*Encoder _R

K _Load =-*
- 62500%\/27r* 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 Variable Name Meaning Default | Range
Display Value
d0.06 Tuning_Start Auto tuning starts after the variable is setto | 0 /

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

d0.04 Vc_Loop BW Sets the bandwidth of the velocity loop in | O 0~600
Hz. The variable can only be set after auto
tuning is performed properly; otherwise the
actual bandwidth goes wrong, which causes
abnormal working of the driver. If the auto
tuning result is abnormal, setting this
parameter may also cause abnormal
working of the driver.

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

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

tuning error, but machine vibration will
become severer. This data can be adjusted
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properly according to actual conditions of
machines. If the data is too small, the auto
tuning error becomes greater, or even
causes a mistake

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

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

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

Precautions:

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

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

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

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

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

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

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

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

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

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

Mechanical connection rigidity is low.

Clearances exist in the connection between mechanical elements.

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

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

9.3 Oscillation Inhibition

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

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

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

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

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

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

9.4 Debugging Example

9.4.1 Oscilloscope

1.Enter oscilloscope

File Computer | Driver | Motor Extend View Help

D IE S.n Basic Operate m m

Control Loop 3

/O Port

Operation Mode 3
Data Dictionary

Driver Config

ECAM 3
Oscilloscope

Error Control

Error History

Control Panel k
Initialize/Save

Driver Porperty

#< KincoServo

File Computer Driver Motor Edend View Help

& [~ e < - [T I]
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89.4.2 Procedure for Parameter Adjustment

1. Velocity Loop Adjustment

(1) Adjust Kvp according to the load.

(O 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

£ KincoSenvo '3 & @ 22 e |

File Computer Driver Motor Extend View Help

o= NS R B R N

¥ /O Port ] 2 | Rs Auto Reverse =
Function SimulatePolarity Real Virtual | name | data | unit
z 1 Auto_Rev_Pos See88 DEC
DIN1[driver enable _J e @ 2 Auto_Reu_Neg -50000 DEC
1— 3 Auto Reverse 1 DEC
DINZ|Fault reset -_"J . . #< Poaition Loop |;
| DIN310peratiun mode _J ] ] name | data | unit
1 Kpp 18.88 Hz
pIns[P control _] e & 2 K Uelocity FF 100. 00 %
3 K_Acc_FF 32767 DEC
DIN51NULL _J @ @ b Pos_Filter_N 1 DEC
= : :
DINs |HULL _J * @ Rs Velocity Laop =
DIN?Jhoming signal _-J [§) i@ name | data | unit
1 Kup 48 DEC
p1ng NULL _J ® & 2 Hui 1 DEC
3 Hotch_HN L58.88 Hz
Function Simulate Polarity Real 4 Notch_On 5} DEC
ready A:J . 5 Speed_Fb_HN 240. 8008 Hz __
pouT1 1 - ¥'¢ Basic Operate =
DOUTZ ]NULL ,_J [ ] | name | data | unit
e 1= Operation_Mode Buff = DEC
pours Position rea':heuwﬂ'_"J @) 2% Status_Word 4037 HEX
- 3= Pos_Actual 28907 inc
pouTH [2ero velocity _J & nx Real_Speed_RPM 500 rpm
5% Igq 1Ll Ap
DOUTS INULL _J o 6 Operation_Mode -3 DEC
7 cHD_q 8.000 Ap
DoUTé ]NULL ,_J . 8 Pos_Target a inc
9 SpeedDemand_RPH 568 rpm
DOUT? [motor brake _J L 18 Control_Word 2F HEX
11 Switch_On_puto 5} DEC
12 CHD_q_Hax 16.691 ap

The oscilloscope is shown as follows:actual speed response is 33.88ms
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?< Oscilloscope =] = (s

BO0. 000000
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— ! ' ' ! : ! :

el (TN, R | N s et B i e b s ot SR0DS000000;
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1
o |

Scanrate !!l 280, Duz Channel Scale Dffset Unit Auto cursor

— Cursor Time{us) Data{rpm)

| =+

Pointer offset !50

Humber of ualueiS a8

v iSpeed_Demand_‘j;liZEZ il I—ﬂ ::j irpm ;l v (g

== = @ - Cursor 1 {g.63 [ -504. 0000
r | ;!;"19 6 :“ o jl Ll 2 o - Cursor
[Speed QET_Back Li_] I !Speed_uEI_Bac;!;IIZEZ il -0 i“rpm | |eh1d 1 v]
4 [o-ooson [rpn <] u | j;jihe—ﬁ il [o i“ Bl ‘ Decrease Ualua‘

[~ continue Start | Reread | Export | Import |

Ina

M = |

Trigger on signal 2 |43.50 [04. bonoo

[[]

[33. 28 [1008. 0000 ‘

&=

In Auto Reverse mode,Kvp=110 B N
Bs Kircoteno . I T T S e TS

File Computer Driver Motor Extend View Help

I E 0 e |«

[l

#< 1O Port ,F‘@ < Auto Reverse
Function SimulatePolarity Real Virtual | name | data | unit
- 1 Auto_Rev_Pos S aaan DEC
DINi[driver enable .. | e @ 2 Auto_Reu_Neg -5a000 DEC
3 Auto Reverse 1 DEC
DIN2IH"-|1t reset o | . & & < Poaition Loop |E
DIN3Ioperation mode .. l . 2] ] nane | data | unit
1 Kpp 10.088 Hz
|)1|~|1||P control LI l . . . 2 K_Uelocity_ FF 188.88 %
3 K_fAcc_FF 32767 DEC
DIN5|NULL i I . ® @ y Pos_Filter N 1 DEC
3 Max Followinag Error 16008 inc
DIHﬁlNULL S | ® @ R Velocity Loop [=
pIN7 /homing signal R | . . LELLS | ddid i T
1 Kup 118 DEC
DINslNULL [ l 8 & 2 Kui 1 DEC
3 Hotch_H 558.88 Hz
Function Simulate Polarity Real 4 Notch_0On 5] DEC
5 Speed Fb H 240. 8808 Hz
pouT4 ready o =
R's Basic Operate |_|:|
DouT2 iNULL | name | data | unit
1= Operation_Hode Buff -3 DEC
DOUT3 ip051t10n reached+vel | i . | o Statns, Word 4437 RER
: 3= Pos_Actual 4510 inc
DoUTA |zero velocity B Real Speed RPM 500 rpn
5= Iq 4 Ap
NHULL =
pouTs | 6 operation_Hode -3 DEC
7 CHD_q 8.000 Ap
HULL =, 2
DoUTé i 8 Pos_Target (i} inc
|mut0r Brake 9 SpeedDemand_RPH 588 Fpm
DOLLA 18 Control_Word 2F HEX
11 Switch_On_futo a DEC
12 CHD_q_Max 16691 Ap

The oscilloscope is shown as follows:actual speed response is 10.00ms
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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),Vffis 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.

Extend View Help

Fi

(1) K

=10,Vif=100%

B

Rs 'lfOl’ort EI =] .. ¥ Poaition Loop =] |E
Function SimulatePolarity Real Uirtual | nane | data | unit I
pINi[driver enable | e @ 1 Kpp 19. 008 Hz
2 K Uelocity FF 100. 008 %
pinz[Fault reset | e @& ] K_Acc_FF 32767 DEC
4 Pos_Filter_H 1 DEC
D[N3;operation mode . | . . 5 Max_Following_Error 160860 inc
P2 Velodty Loo =3 |_E:
D[nugactiue command LA -| . . L) ’ — E
| nane | data | unit |
D Ins|HULL | @ @ 1 Kup 150 DEC
2 Kui 4 DEC
D[Nf,!HIJLL .- | * @ 3 Notch_N 550.808 Hz
4 Notch_0n a DEC
D[N?!hl]lflil'lg signal B -' ) ] 5 Speed_Fb_H 240.080 Hz
. ] Speed_Hode a DEC
nms!NULL o | L K5 Basic Operate =R RS
Function Simulate Polarity Real | name | data | unit |
DOUTH I"Eﬂdy o | . @ 1% Operation_Hode_ Buff i DEC
2% Status_Word 5037 HEX
pOUTZ !NULL e | & 3= Pos_Actual 14224 inc
b= Real Speed RPH 474 rpm
DOUTS !position reached+vel _ | . Cx Iq 0,134 Ap
] Operation_Hode 1 DEC
Dl]UTh!ZE"“ velecity I .| =) 7 CHD_q 8.808 Ap
8 [Pos_Target 50080 inc
DOUTS !““LL L | & 9 SpeedDemand_RPH ] rpn
18 Control_Yord 3f HEX
DOUTS !NIJLL = | . 11 Switch_On_nuto ] DEC
12 CHD_q_Hax 16.691 fip
DDUT? otrABEaRe . o |;13 [Profile Speed ©56.600 pm ]
!
The oscilloscope is as following: max. following error is 69 inc.
{5 Oscilloscope ol = =S
}
S1319. 000000 I o 27 DDEIDPD
RN, . ” i _ 783000000
12. 000 : £2. 3000 57,5000 : 112. 5000 (n=)
Scanrate i!l 2580, Ous ‘Scale Offset Unit Auto _cursor
. 1 ¥ |Pos_Demand = I 1e3 j 48319 j inc - ¥ ~ 8- Cursor Time{us) Data(inc)
Pointer offset |2l3l] i r-l =l _] | - I 0 | _1 a
| B | - | 3l Elz ® 1 - Cursor ‘1 [40.63 |60
Humber of value|588 I_q M |ED | 1e-6 j -a j |V =
i 2 = - 2 - Cursor
Trigger on signal t - ¢ gia Ia
|Pus_Demand _'_I i | 3w |Pos_Error j 2o .||291 :] I33 j |1nc _vJ V¥ |ch Id 13 vi
" 8 a
% - - Decrease value
f [s0000  [inc ~| || r [speed_oET Bac ] ...||1e—6 :1 [-o :“ -~ | |
[~ continue start | Reread Export | Import I
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Fig.(2) Kpp=30,Vff=100%

File Computer Driver Motor Extend View Help

e el

(< /O Port | (=] | #4 Poaition Loop =S |E
Function Simulate Polarity Real Virtual l ] name | data ! unit !
DIN1Idl‘109|‘ enable I . . & |4} 1 Kpp 30.000 Hz
2 K_Uelocity FF 100. 000 %
|)1N21Fau1t reset ] @] @] 3 K_Acc_FF 32767 DEC
4 Pos_Filter_H 1 DEC
DIN3ioperation mode - . ! i1 1 5 Max_Following_Error 16008688 inc
Fs Velocity Loop = | = |_EI
DINu’actiue command  -- ! L o —— =
1 | name data | unit |
DINS[NULL i | & & 1 Kup 150 DEC
2 Kui 4 DEC
DINﬁjNULL .- I * @ 3 Notch_N 550.000 Hz
4 Hotch_0On a DEC
DIN?’homing signal ik ] ] ] 5 Speed_Fb_HN 240.0808 Hz
[i] Speed_Hode a8 DEC
iNULL il . _
Ly _] ® @ ¥'5 Basic Operate =N =R
Function Simulate Polarlty Real | name | data | unit ]
pOUTA iready . | S 1% Operation_Hode Buff 1 DEC
2% Status_Yord 4437 HEX
BONTD !NULL = I . S 3 Pos_Actual EO000 inc
L= Real_Speed_RPH 0 rpm
DOUTS lpositiun reached+vel _ ] . Cx I_q 0,171 ap
6 Operation_Hode 1 DEC
Duun‘izero velocity ! & 7 GHD_q 0.888 Ap
8 [Pos_Target 50008 inc
DOUTS iNULL o | & 9 SpeedDemand_RPH [ rpm
18 Control_Word 3f HEX
pouTs |NULL i I & 11 Switch_On_Auto [ DEC
12 CHD q_Max 16.691 ap
pOUT? |mntnr brake o ] . 13 | Profile Speed LA0. 808 rpm i

The oscilloscope is as following:max. following error is 53 inc.
= Oscilloscope ol =

-

51319000000 1 41. 000000 §

45319 . 000000 - H H '

i 1 =18 UDDDDD
12, E:DDD : ST.E%D 0 E B2 %000 : aT. !%DDD I 112, :SIJDD (ms)

Scanrate 111 250.0uz | _Chanmel Scale Offset Unit Auto -Ccursor

Poinkar GRrEay W 1 @ |[Pos_bemand 1.1:“193 ﬂ [-u8319 i“i"c ~|¥ | © 8- cursor Time(us) Data(inc) |
| = ~ @ 1-¢ ; T

Number of ualuel5l3l] 2| Il_q :‘j;“ha—ﬁ :J !—ﬂ ﬂl j v A ; _ c::iz: 1 139 o | a3 }

Tri ignal ) R R =

i::sgg[::m::d = _,J___J 3 v iPos_Error :J;HZH ZI ]19 j ]inc j % ch Id i3 v] 2 ‘l] ll]

£ [seses  [inc < |ls 1Speed_uEI_Bac:_i:li1e—6 il [0 ﬂl El® Decredse: value]? [0

[ continue Start Reread Export | Import |

Fig.(3) Kpp=30,Vff=50%
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wrnoseno B BT T T T T T

« KincoServo P

File Computer Driver Motor Extend View Help

(Dl o0 e < o T (1]

Rs /0 Port E” g @ < Poaition Loop (=] @ [
Function Simulate Polarity Real Virtual | name data | unit I
DIN1idriuer enable A | [ & 1 Kpp 30.000 Hz
2 K_Uelocity FF sa %
pINz[Fault reset = | . . e & 3 K_Acc_FF 32767 DEC
4 Pos_Filter_H 1 DEC
DIN310peration mode .. | 1 1 5 Max_Following_Error 10808 inc
s Velocity Loop | | E I[
DINhIactiUe command - - | ] ] -
| name | data | unit |
pINs [NULL i l e @ 1 Kup 150 DEC
2 Kui 4 DEC
DIN6]NULL -- | e @ 3 Notch_N 550.000 Hz
4 Hotch_0On i} DEC
DIN?!homing signal ik | . ] ] 5 Speed_Fb_N 240.0080 Hz
. 6 Speed_Hode a8 DEC
HULL . . = T
2 = ® i escopene =Iok
Function Simulate Polarity Real 1 | name | data | unit |
i |,.eady . l ; 1= Operation_Hode Buff 1 DEC
2= Status_Word BOST HEX
pouT2 |NULL o | 3= Pos_Actual HEZE inc
L= Real_Speed_RPH 2 Fpm
pOUTS Iposition reached+vel __ | G I_q 0. 000 Ap
6 Operation_Hode 1 DEC
DOUTY |zero velocity .- | . 7 CHD_q 8.008 Ap
8 [Pos_Target 58888 inc
DOUTS |NU|-|- - l 9 SpeedDemand_RPH [ rpm
18 Control_Word aFf HEX
DOUTE |NULL . | 11 Switch_On_Auto a DEC
12 CHD q_Hax 16.691 ap
DOUT7 [motor brake o | i i;13 [Profiie Speed SH0. 800 rpn i

The oscilloscope is as following:max. following error is 230 inc. i
{5 Oscilloscope o=

s 202 s EID00Y

asamooooo0 | AR IS S . .73, oonoan
12, 5000 : 37, 5000 : g2, go00 : &7, 5000 : 112, 5000 (m=)
i |
Scanrate Ill 250.0us | Channel  Scale 0ffset Unit futo cursor
Pos_bemand -]|...[[tes =] [48319  [inc | . Time(us) Data(inc)
Pointer offset |2l]l] X !G‘I = —!_." = I = | —i a0 EuLols
II _l -I1 ol | 0 = | _jl" & 1 - Cursor ‘1|34.un |230
Humb £ value|588 _q - | e- j = j -~
umber of wa uei 2 = = C© 2 - cursor

Trigger on signal

- . < 0 0
B 1| o A e e o P
4 [seses  [ine <] ||s  [speed 01 Bac - :j|1e—6il [o i“ el Decrease value |9

[~ continue Start Reread Export | Inport |

&=

Le
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9.4.3 Easy Use Function

Easy Use aim to help users set parameters of control loop quickly, and the adjusted performance can satisfy
the need of most of applications. There is also a new area for users to set the important and frequently-used

parameters.
Steps of Easy Use
1. There are some frequently-used parameters in the menu of EASY, please set and confirm one by one.
1.1 If motor type (EAO1) hasn’t been changed, please change EAQO to 1 to save all parameters;
1.2 If motor type (EAO01) has been changed, please change EAQO to 2 to save all parameters and reboot
servo.
1.3 After completing process of EASY, please run the servo. If the performance is satisfying, it is
unnecessary to execute the process of TunE. Otherwise, please execute the process of TunE.
2. Parameters will become effective immediately after inputted in TunE but parameters can only be saved by
Tn0O.
2.1 Please write 1 into Tn03 to start inertia measuring and then servo will adjust parameters of control loop

automatically according to measured result.
2.2 Please run the servo. If the performance is still unsatisfying, please change the stiffness by Tn01.

1. Inertia measurement might cause shaking of machine, please shut off the power or driver immediately.

2. ltis strongly recommended that execute the flow of TunE after the flow of EASY and adjust the stiffness.

3. EASY and TunE menu are designed to solve the setting of servo by button originally. If users initialize parameters
by PC software, EASY and TunE will only show EA00, EAO01 and TnOO for safety. Users have to confirm motor

type by EAOQL.After that, the parameters become default and the LED will display in a complete way.
Reason for the failure of tuning

Wrong wire connection;

Wrong motor type configuration;

Much too low of Stiffness;

Mechanical gap existing;

Accelerated or decelerated torque is smaller than fiction torque.

ar0Obd =
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Talbe-1 Motor and Servo configuration

PC LED Suitable Servo
With Fan
LED CODE-EAOT Motor Model CD412S | CD422S CD432S | CD612S | CD622S
FD412S | FD422S CD422S-AF FD432S | FD612S | FD622S
FD422S-AF(CF. LF)
K@ 404.b | Without motor configuration LED displays FFF.F
WO 305.7 | SMC60S-0020-30EmK-3LKH N
w1 315.7 | SMC60S-0040-30EmK-3LKH N
w2 325.7 | SMC80S-0075-30EmK-3LKH N
WB 425.7 | SMC130D-0100-20EmK-4LKP N
WC 435.7 | SMC130D-0150-20EmK-4HKP N
WD 4457 | SMC130D-0200-20EmK-4HKP N
e 4F5.7 | SMC130D-0150-20EmK-4LKP N
WP 505.7 | SMC130D-0200-20EmK-4LKP N
wQ 515.7 | SMC130D-0300-30EmK-4HKP N
WR 525.7 | SMC130D-0300-20EmK-4HKP N
YO 305.9 | SMS60S-0020-30JwK-3LKU N
Y1 315.9 | SMS60S-0040-30JmK-3LKU N
Y2 325.9 | SMS80S-0075-30JmK-3LKU N
Z0 305.A | SMS60S-0020-30KmK-3LKU N
Z1 315.A | SMS60S-0040-30KmK-3LKU N
72 325.A | SMS80S-0075-30KmK-3LKU N
KZ 5A4b | SMH40S-0005-30AmK-4LKH N
KY 594.b | SMH40S-0010-30AmK-4LKH N
KO 304.b | SMH60S-0020-30AmK-3LKo N
K1 314.b | SMH60S-0040-30AmK-3LKo N
K2 324.b | SMH80S-0075-30AmK-3LKo N
K3 334.b | SMH80S-0100-30AmK-3LKo N
K4 344.b | SMH110D-0105-20AmK-4LKo N
K5 354.b | SMH110D-0125-30AmK-4LKo \
K6 364.b | SMH110D-0126-20AmK-4LKo N
K7 374.b | SMH110D-0126-30AmK-4HKo N
K8 384.b | SMH110D-0157-30AmK-4HKo N
K9 394.b | SMH110D-0188-30AmK-4HKo N
KB 424b | SMH130D-0105-20AmK-4HKo N N
KC 434b | SMH130D-0157-20AmK-4HKo N N
KD 444b | SMH130D-0210-20AmK-4HKo N
KE 454.b | SMH150D-0230-20AmK-4HKo N
F4 344.6 | 855-0025-05AAK-FLFN-02 N
F6 364.6 | 85S-0035-05AAK-FLFN-02 N
F8 384.6 | 85S-0045-05AAK-FLFN-02 N
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Table-2 EASY Parameters instruction

LED
Display

Parameters

Kinco FD2S Series Servo User Manual

Description

Default

EAO1

Motor Model

Refer as Talbe-1, users should save and reboot servo after changing

404b

EA02

Command Type

Modify the first LED on the right to change the command type; meanwhile the
operation mode and definition of 10 will be changed.

0: CW/CCW

P/D

A/B phase control

CW/CCW by RS422

P/D by RS422

A/B phase control by RS422

Analog Speed by AN1

Analog Speed by AN2

8: Communication

Notice: It is invalid when users set 3,4,0r 5 into EAO1 in FD2S and CD2S
When command type is 0-5, the control mode is -4.

When command type is 6-7, the control mode is -3.

When command type is 8, it means the servo is FD2S and DIN1, DIN2, DIN3 will
be shielded

Nog e

EAO3

Gear Factor
numerator

EA04

Gear Factor
denominator

Valid when EAO02 is set to 0-5.

Default display is in decimal.

If the number is bigger than 10000, the display is in hexadecimal.

Notice: please see the different way of LED display between decimal and
hexadecimal in Table-4.

1000

1000

EAQ05

Analog Speed
Factor

Valid when EA02 is set to 6 or 7.

The relationship between Analog input voltage and speed of motor is rpm/V
Perhaps to be invalid if the factor is too big when the motor is equipped with a
high resolution encoder.

300

EAQ06

1. Polar of Alarm

Output
2.Application
3.Limited Switch
4. Load Type

The meaning of each LED from left to right:

(1) Polar of Alarm Output. 0 represent normally closed contacts, 1 represent
normally open contacts.

(2) Limited Switch. 0 represent keeping the default,1 represent shielding all
limited switch.

(3) Application. It influences the control loop. O represent P2P,1 represent
CNC,2 represent Master/Slave mode

(4) Load Type. It influences the control loop. 0 represent nothing, 1 represent
belt, 2 represent ball screw.

1001

EAQ0O

Saving
Parameters

Write “1” to save all the parameters.

Write “2” to save all the parameters and reboot the servo, users MUST reboot
the driver if changed the motor type)

Write “3” to reboot the servo

Write “10” to initialize the parameters

Notice: After saving the parameters, the servo will set the control loop according
to the load type and application

Tn01

Stiffness Level

Level 0-31, determine the BW of velocity loop and the position loop. The bigger
the level is, the bigger the stiffness is. If this parameter is too big suddenly, the
gain will change remarkably and the machine will be unstable.

Notice: For safety, when setting Tn01, the data will be valid immediately, so the
parameters should be set level by level.

belt:10
screw:13

Tn02

Inertia Ratio

Ratio of load inertia and motor inertia (* 0.1). Servo will calculate K_Load
automatically according to inertia ratio and influence the proportion gain of
velocity loop. Formula: Kvp=VC_LOOP_BW XK_Load/4096. VC_LOOP_BW
represent the BW of position loop.

Notice: For safety, when setting Tn02, the data will be valid immediately, so the
parameters should be set level by level.

belt:3
screw:5
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LED
Display

Parameters Description Default

1) Set 1 to enable motor and start inertia measuring.

It contains the following operation:

. shield all the control from external 1/0

. switch operation Mode to 10

. enable the driver

. set 0x2FF00C to 11

. start shaking the shaft of motor and get the result

. restore all the control of external I/O

2) After confirming, the LED will stop flashing and show the Tuning result. While
1 means success; -1,-2,-3,-4 means failure due to some reasons.

If it is successful, the control loop parameters will be set automatically and the
stiffness will be set to 4-13 according to inertia ratio and Tn03 will show 1.

If it is failed, the stiffness will be set to 10 and the inertia ratio will be set to
30(*0.1) and Tn03 will show error code.

OO WN -

Tn03 Inertia measuring

Measuring

U Distance

Distance of inertia measuring(*0.01), maximum is 0.4 round 0.22

Write“1”to save all the parameters.

Write“2"to save all the parameters and reboot the servo ,

Write “3” to reboot the servo

Write “10” to initialize the parameters

Notice: Users MUST reboot the driver if changed the motor type.

4. Notice: EASY and TunE menu are designed to solve the setting of servo by button originally. If users initialize
parameters by PC software, EASY and TunE will only show EA00, EAO01 and Tn0O0 for safety. Users have to
confirm motor type by EAO1.After that, the parameters become default and the LED will display in a complete

way.

parameters

R Saving
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Table-3 Stiffness level
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Stiffness Kpp/0.01Hz] Kvp/[0.1Hz] | Speed feedback Stiffness Kpp/[0.01HZ] Kvp/0[0.1Hz] | Speed feedback

level filter[Hz] level filter [Hz]
0 70 25 100 16 1945 700 480
1 98 35 100 17 2223 800 560
2 139 50 100 18 2500 900 620
3 195 70 100 19 2778 1000 700
4 264 95 100 20 3334 1200 800
5 334 120 100 21 3889 1400 900
6 389 140 120 22 4723 1700 1000
7 473 170 120 23 5556 2000 1000
8 556 200 140 24 6389 2300 1000
9 639 230 160 25 7500 2700 1000
10 750 270 180 26 8612 3100 1000
1 889 320 200 27 9445 3400 1000
12 1056 380 240 28 10278 3700 1000
13 1250 450 300 29 11112 4000 1000
14 1500 540 360 30 12500 4500 1000
15 1667 600 420 31 13889 5000 1000

Notice: When setting stiffness or inertia ratio, it is useless to raise stiffness any more if Kvp is more than 4000. And it
will decrease band width if going on increasing the inertia ratio.
If the resolution of encoder is less than 80000 PPR, the range of stiffness is from 0 to 22.
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Table-4 Operation of Panel

| MNo.

L
o
@
1@

Key
Description
Switch menus;
MODE When setting parameters, press can shift, long press can return to the previous
menus.
A Press A can increase the number, long press can increase quickly
v Press ¥ can decrease the number, long press can decrease quickly
©) Shining represent displaying in hexadecimal, otherwise in decimal.

Enter the selected menu;
SET Enter the status of parameters setting;
affirm the parameters;

Without motor configuration, please operate according to the flow chart of “Easy” and
make it sure to save the parameters and reboot the servo.

START

Execute the flow chart of EASY

Display FFF.F

Good

Jog the machine,
valuate the performanc

Not good

Measure the Inertia
Ratio by Tn01

Adjust the
Stiffness by Tn00

Can’ tfigure out by
adjusting the stiffness

Not Good

Jog the Machine,
evaluate the performance

Adjust Gain by PC

Good

END
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Flow Chart of EASY

FFFF ] [ 0000

Long press MODE

|
A0 1 Feel YOHE e HHE Feerl 904G |

I Motor Type LED is blinking, Press Confirm the parameters,
| MODE can shift. Below  the first dot on the right
is same. lighten. Below is same

A02 = DOD 1]

I Commond Type
|

Gear Factor Numerator

i_
]
F
|
| FHDH Feer-{ 1000 |
I
F
I

; ml I
Girdg ‘ HiH }‘SET"l 1_JI_IL
I Gear Factor denominator
o 1
‘ [ [ }‘SH‘{ 0 o [ ‘
i v Analog Speed Factor, Unit is rpm/V
(T .| Ty |
E HI_I o1 [SET [
T From left to right, each LED represent Polar of Alarm Qutput,
¥

Limited Switch, Application, Load Type, please refer to Table-2

|
—— ERDO el DOD 1

Write "1" to save parameters above

Write "2" to save parameters and reboot the servo

after changed the motor type
Notice: Must execute in order. Exit automatically if there is no operation in 60s and users have to start again. The data
input will be valid immediately, but need to be saved by EA0Q
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Flow Chart of TunE

I
I H__l
I
MODE
— *7 —
|y |
_11_l j
I
MODE
+
_ L
_ Il
I
SET ) -
} J Long Press MODE |
HE[m]E] |- i mimi adjusted by “¥ A’level by level and
1 S 1 TSET g i [SETTT ) 1) | wilbe valid immediately
| | Stiffness
AV
¢ M Long Press MODE
vy | . . - .
| ‘i I—I I—I I— I—I I—I I—I I— |_| Write automatically after inertia measuring.
I: o —SET—>| L1l =1l | ——SET—> LI =1l | Or written by user. adjusted by “¥ A”level
E—— — —_—— — —_—— by level and will be valid immediately
| | Inertia ratio, unitis 0.1
AY
A 1 E.
l;+ Long Press MODE ]
. 1 i I T
I — —SET—> ——SET—> ——SET—>
Circle t 1z | Il Pl
| 1 Write “1” to start inertia LED is blinking, _ Confirm the parameter ,the first
AY ratio measuring Press MODE can shift. the dot on the right will lighten. the
| | parameters below display in parameters below display in the
—L —_——— the same way.
I Lsers] TICTTIT Y same way.
i 1
| T Measuring Distance,unitis 0.01 cycle
AV
| 1 i
—> = —SET->
I H_t_l |

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

Notice: The data will be valid immediately, but need to be saved by Tn00.

For safety, when setting Tn01 or Tn02, the data will be valid immediately and these two parameters should be set level
by level.
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Chapter 10 Communication

FD2S 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 FD2S Servo is as following:

PC FD2S Servo RS232(X3)
2RxD TXD 2
3 TxD RXD 3
5 GND GND 5
The wiring diagram between PC and multiple FD2S Servo is as following: (D05.15 must be set as 1,and
restart
driver after setting)
PC 2RxD [
5 GND[=~—— I
T«<D T
: W/ AV AV AN
352 352 35 2 352
D=1 ID=2 D=3 ID=n
FD2S SERVO

Note:1.1t is the same way to connect FD2S Servo to HMI or other controllers.(The PIN definition of HMI or
other controllers may be different from PC’s).

2.When using the wiring of multiple FD2S Servo,all the FD2S Servo will receive the command at the same
time.
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10.1.2 RS232 Communication Parameters

LED Internal Name Meaning Default

Display Address value
1: Store all control parameters except

d5.00 2FF00108 Store_Loop_Data motor parameters 0

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 “d5.00”,
and 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.

0: 1:1

1: 1:N

Note:lt needs to restart driver after |0
changing

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

d5.01 100B0008 | ID_Com

RS232 Loop_Enabl

d5.15 65100B08 e

Consta
nt

10.1.3 Transport Protocol

The RS-232C communication of the FD2S Servo driver strictly follows a master/slave protocol. The host
computer can send any data to FD2S 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 0 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 0 byte 9

ID 8 byte host data CHKS

When D5.15 is 0,FD Servo sends:
byte 0 byte 9

ID 8 byte slave data CHKS
When D5.15is 1,FD Servo sends:
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byte 0 byte9 byte 0 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 FD2S Servo driver, no FD2S 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:

bytel) byte] byte2 bytel byted bytes bytet byte7
: i, ]
1 ' | |
CMD INDEX INDEX i D,ﬂulLI‘A i
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)

INDEX Index in the object dictionary where data should be sent

SUB INDEX Subindex in object dictionary where data should be sent

In all four bytes in data, the lower-order bits are arranged before the higher-order bits. To write 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: byte4=E2

byte5=1D
byte6=00
byte7=00
Slave responds:
bytel) bytel byte2 bytel byted bytes byteb byte7
: s | : |
1 i | ; |
RES INE?E}{ INDEX : RESE‘IR"» ED :
| [ | [
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 7A6000E21D 000003 (This command is to write data into target position 607A0020)
Slave responds:
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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.
byte4d=E2, byte5=1D, byte6=00, byte7=00

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

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:

bytel) bytel byte2 byte3 byted bytes byte6 byte7

1 | | |

| | | |

SUB I ) |

CMD INqEH NDEX i RESEF%ED i

| [ | [

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 byte3 byted bytes byte6 byte7

| | |
| | |
SUB | |
RES INqEX INDEX | DAﬁA
[ | [
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 7A600000000000E5 (This command is to read data of target position 607A0020)

Slave responds

0143 7A 6000 E2 1D 00 00 E3

Means:

01— Station No. of slave is 1

43 —Receive 4 bytes of data and save into byte4...byte5.

byted=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.
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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 FD2S Servo driver supports RS485 and RS422 communication.The wiring diagram is
shown in following figure.

RS485 RS422

g j_-\ o Driver .20 Driver ¥ 20
ol ¥ ¥ I P A ™
R+ 2 o - RX+: E 2 3
RX- 7 o RX- 7 o
THE+ 3 o THE+ 3 o
TZ- =& TZ- &
] & ] &
X510 R X570
1’4 [0 =
GND V3 o] [ I B GND 7§
* O | oa| oa| o —
" =| = = = o
i ] I

10.2.2 RS485 Communication Parameters

LED Name Meaning Default Value
Display

Station No. of Drivers

Note: To change this parameter,
you need to save it with the
address “d5.00”, and restart it later.
Set the baud rate of RS485 port
RS485_Bandrate Note: This parameter must be 540
changed in KincoServo software.

d5.01 ID_Com

Data bit = 8
Other parameters Stop bit =1 Constant
Parity = None

10.2.3 MODBUS RTU

The RS485 interface of FD2S 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
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0x03: Read data registers
Request format:

. Low byte
: High Byte [ Low Byte AL it e of

. Function Address CRC

Station No. of Start | of Start Address
Code Length check
Address Address Length
(Word) (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
1 Byte | 03 1 Byte 1 Byte 1 Byte 2 Bytes

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 CAB3

Meaning:
01: Station NO.
03: Function code:read data registers

32 00: Read address starting from 4x3200(Hex).This is the modbus address corresponding to
parameter‘Status word”(60410010)

00 02: Read 2 words of data

CAB3: CRC check.

0x06: Write single data register
Request format:

. Functi . High byte of | Low byte of
ST on Al _Byte LOW. EVis Gl writing writing CRC check
No. of Register | Register
Code 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: Station No.

06: Function code,write single WORD

31 00: Modbus address for writing data.This is the address corresponding to parameter “control
word”(60400010)

00 OF: Write data 000F(Hex)

C7 32: CRC check.

0x10: Write multiple registers
Request format:

High Low
. Low Data .
Station | Function il R Byte of byte of | byte of length High Loy CRC
of Start Address | Address byte of | byte of
No. Code Start (Bytes check
Address Address Length | Length ) Data 1 Data 1
(Word) | (Word)
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte | 1 Byte 1 Byte .2
Bytes

Normal respons format:
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. High byte | Low byte
. Function High Byits o | Low [Evie of Address | of Address | CRC
Station No. Start of Start
Code Address Address Length Length check
(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: Station No.

10: Function code,write multiple WORDs

6F 00: Modbus address for writing data. This is the address corresponding to parameter “Target

Velocity”(60FF0020)

00 02: Address length is 2 WORD.

04: Data length is 4 Bytes(2 words)

5555 00 08: Write data 00085555(Hex) into address.
1A47: CRC check

10.2.4 RS485 Communication Address of Servo Parameters

About the objects of each operation mode please refer to Appendix.
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 FD2S series servo supports standard CAN (slave device), strictly follow CANopen2.0A / B protocol, any
host computer which support this protocol can communicate with it. FD2S 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) RW Control word
6060 00 8(=0x08) RwW Operation mode
607A 00 32(=0x20) w Target position
6041 00 16(=0x10) MW Status word
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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 OSI, 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:

CAN_L -2- CAN_GND -3-

O W B Y g
’io;oog' CAN_V+

\CAN i

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 FD2S Servo driver don’t need external 24VDC 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:

138



Kl nCO "'.fﬂ Kinco FD2S Series Servo User Manual

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

10.3.1.1 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.

10.3.1.2 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.

10.3.1.3 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.
139



K| nCO "'.fﬂ- Kinco FD2S Series Servo User Manual

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:

0|9 (8 7 6 5 4 3 2 1 0

- -
Function Code

f
 J

Node—1D

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:

Note:

Broadcast objects
. Index of
Object FEJ IBCttl)c.m code COB-ID communication
-bits 10-7) i
parameter in OD
NMT Module Control | 0000 000H -
1005H, 1006H,
SYNC 0001 080H 1007H
TIME SSTAMP 0010 100H 1012H, 1013H
Reciprocity objects.
. Index of
Object F(u IrIIDCttI)Qn code COB-ID communication
-bits 10-7) i
parameter in OD
Emergency 0001 081H-0OFFH 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

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-OFFH are system management format.
The COB-ID supported by FD2S 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
140



Kl I1C0 "'.fﬂ Kinco FD2S Series Servo User Manual

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
FD2S 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.

PDO transmission types:

PDO supports two transmission mode:

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.

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)

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.
Heartbeat message:Slave send message to master cyclically during supervision time.lf 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
Node Guarding: Slave send message to master cyclically during supervision time.If 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.It will be set
to 0 at the first request of node guarding.The bit0 ~ bit6 indicate the status of node.
Status: O:Initialization 1:No connection 2.Connection 3:Operational 4:Stop 5:Run
127:Pre-operational
Normally standard CAN slave only one protection mode,but FD2S Servo can support both.
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Boot-up process
The boot-up process is shown in following figure.
Power—-on

Initialising

(f)/’/:.
5
6 4
i
Pre—Uperation}
(a, b, ¢, d)
3
A 9
1 3 Stopped
(a, b)
A4 1

Operational 2
(a, b, ¢, d, e)
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:
1: 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.

O 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:

MNMT-Master = NMT-Slave(s)

COB-ID Byte 0 Byte 1
0000 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 Communication

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 | Name | Meaning | Default |
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Display Address Value

1: Save all control parameters except

motor parameters 0
10 : Initialize all control parameters
except motor parameters

Driver station No.

d5.01 100B0008 | ID_Com Note:lt needs to save and restart driver | 1

after changing this parameter.

Baudrate of CAN port:

Note: It needs to save and restart driver

after changing this parameter.This | 50

2F810008 | CAN_Bandrate parameter can only set in KincoServo

software.

d5.00 2FF00108 | Store_Loop_ Data

10.3.4 CANopen Communication Address of Servo Parameters

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

143



K| nCO "fﬂ- Kinco FD2S Series Servo User Manual

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 1% and 2" bits of the faulty code are set

to “17. As a result, “0006” is displayed.
Table 11-1 Fault codes

4™ bit in numeric display

st g . .
17 bitin numeric display | 50 it in numeric display | 3" bit in numeric display (right)

(left)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
m 7)) = — T — m m m 5
m 9 — 9 - o o 9 <O o 9 9 > S S =
Tl2le|le|F|S g8 e |2 28|88 |3
Y 3 S
3| 3 m m S < = o o s s o & ) & | 2
2 | 5 S 2 g | @ o 3 8 = 3 - - -

= = ) = @ Q QL S Q) Cc >
m o & Q L @ S @ Q @ o) < o
s |~ 3 ®ls | 5|7 g | 3|2
= < - c 5
@ @

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

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

Nook~wh =
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11.2 Alarm Causes & Troubleshooting

Alarm | Alarm Information Alarm Cause Troubleshooting
code
FFF.F . There is no motor type set in servo .
1800.0 No motor configured driver Set the motor type in d4.01.
000.1 Internal Internal problem Please contact manufacturer
0002 Encoder ABZ T_he ABZ signal cable s Check the cable.
disconnected.
000.4 Encoder UVW T_he UVW signal cable is Check the cable.
disconnected.
Encoder Counting Interferences are suppressed. Check encoder cable.
0008 Encoder cable problem Remove interference(Such as
' connect the motor cable to SHIELD
terminal etc.)
Encoder Error ABZ and UVW signals of the
000.6 encoders incur error | Check the cable.
simultaneously.
Over Temperature The driver temperature exceeds | Check whether the selected driver
001.0 N
83°C. has enough power.
Over Voltage The bus voltage of the driver Check the input voI_tage,or d_etermlqe
002.0 whether a braking resistor is
exceeds the allowable range.
connected.
Low \oltage The voltage of the driver bus is | Check the input power.
004.0 below the allowable range. Power on AC first,then power DC.
Reduce deceleration.
Over Current The power tube in the driver is | Check motor wires. If the motor
008.0 faulty, or short circuit occurs on the | works properly, it can be judged that
' phase line of the motor. faults occur on the power tube in the
driver.
010.0 Chop Resistor _The actual power of brake resistor Change brake resistor.
is larger than rated power
Following Error Control loop parameters setting | Set VFF (d2.08) as 100%,increase
problem. kpp(d2.07) and kvp(d2.01).
020.0 Overload or block. Choose bigger power motor or check
Encoder signal problem. whether the load is blocked.
Check the encoder cable.
040.0 Logic Voltage Ig\e/ logic voltage is lower than Check the logic power supply 24V,
It Error Control loop parameters setting | Increase kvp(d2.01).
080.0 problem. Choose bigger power motor or check
Overload or block. whether the load is blocked.
Over Frequency . Check the input pulse frequency and
100.0 The input pulse ffeq“e”CY exceeds the maximum permissible value of
the allowable maximum value.
the frequency. (d3.38),
200.0 STO Error STO Error Check the wiring according to
Chapter 3.4.
4000 Commutation UVW signal of encoder cable Check encoder cable.
problem
EEPROM Error Because of updating firmware. Initialize all control parameters and
800.0 Driver internal problem. save,then restart driver.
Contact manufacturer.
Driver abnormal working | Logic power supply problem. Check 24VDC power supply.
888.8 ok
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 o Fositive
direction Origin direction
] I ] ] ] ] ] L ] ] ] ] ] 3.
=100 0 100 200 300 400 S00 600 TO0 800 900 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
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S=Vot + (1/2) at’ S—Acceleration displacement
v [ inc/=)

Tniform welocity

Aoeo

| |
| |
| |
| I
l |
1 t

0t 2 13 tiaz

Velocity and time curves in mode 3

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 Hihik 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:

Kinco FD2S Series Servo User Manual

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

147



K| nCO "'.fﬂ- Kinco FD2S Series Servo User Manual

— K *_demand
=K, ,

N

torque.The conversion formulais T, K, is torque constant,users can find it in the

emand

catalog. | .. is peak 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.

W -anes
'
=(100, 200)
H-aves
(0, O
- - [
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 Homlng_ speed for searching
home signal
60990220 0x5020 User setting !—lommg 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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FD2S 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 Disable Voltage output disable 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 FD2S Servo

1.1 Wiring diagram

F1 PLC CAN port FD2S CAN port (X4)

CAN_L2 CAN L2
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 FD2S 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 |

Corfiguatior: || Kinco F122-D1608T =l

T arget Platform I b emony Lapout I General I Metwork, functionality I Yizualization I

Blattarm; I Imtel Strongd Rk j

Eirst parameter register [integer]: Lazt parameter register [integer]: Beaqizter far returt walue (integer]:

RO R I GE =l |ro =]

¥ | [ntellbyte order

Diefault | k. Cancel

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

]
Hame of the new POL: |PLC_PRG oK. |

— Type of POU — Language of the POU Cancel
£+ Program L
" Function Block -0
£ Function " FBD
Beturm Type: " SFC
[eooL _| 57
") CFC

(3)Select “Resources” option and click “PLC Configuration”.

150



Kincos#

Kinco FD2S Series Servo User Manual

-181x]
File Edit Project Insert Extras Online \window Help
Bl]E] ElElehaiiei b [mnmH

4 PLC_PRG (PRG-5T)
O00H[PROGRAM PLC_PRG
000gvR

DO0ZEND_VAR

POUs{™ Data..| &2 visw.. | £ Pesn. q )
|

= Lin. 1, Cal: 1 TNLINE. [0 [FEAD
REE

File Ed Project Insert Extras Online ‘Window Help

Bl B|o)edaiS 2R /s

% Resources -4 PLC_PRG {PRG-5T)

B[] Global Variables N001|PROGRAM PLC_PRG
B2 firary ANALYZATIOM,LIE 510,93 09,05 0002vAR

(1 lrary IECSFELIB 13.4.06 15:51:28: gl ODOSJEND_VAR

B

B

B

#-(] ibrary SYSLIBTIME.LIB 6121016532 |

10 ST 210159
- (] Todls

Alam configuration
m Library Manager
m Log

PLC - Browser

122-D1608T

Settings |

Automatic: calculation of addresses:

4 Sampling Trace Check for overlapping addiesses:
ﬁ Target Setings Save configuration files in project:
Task configuration
Q Watch- and Recipe Manager
I Warkspace

3

Kl —

POUs| ™4 Data. Visu.. %Hesa. 1| »
[ ONLINE [TV [READ
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(4)Click “Extras->add configuration file” to add EDS file of FD2S Servo.

Select configuration fil
® Select configuration fic U W i
Look in: | , JD j <« EF E~
Marme . Date modified Ty
JD-PC 2012/6/8 11:20 Fi
| 7] KINCO-ID -Colin 2012/11/813:33 EL
| KINCO-ID 2012/6/15 14:36 EL
4.0 m F
Fiename:  [KINCO-JD Open
Files of type: |C,’-‘-.N (*.eds, *dcf) ﬂ Cancel
[ Open as read-only

(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".

B--F122-D1608T

Fs
E--Digital FO[FTx] j Base parameters ||:J5.H parameters I Madule parametersl

................................. Trserk ElElTIEl-It

....... %CAN_F’DFH"_"" : i

Append Subelement 10 driver (KINCO-1D,EDS). .
Replace element Kinco RP20-1608C1 (RPZD-1603C1 . eds), ..
Calculate addresses KincoED (KINCO-ECEIAR.EDS). ..

KincoED (KincoED.ED3S). .

cut il MTS0Z0-CAR (MTS020,EDS]. ..
Copy Chrl+iC 1
Paste Chrl4-Y
Delete Del | Diaghoztic addreszs: I?;MB1E
i | I
E--F122-D1608T i’
....... Diigital FO[FT] Baze parameters CAN parameters |I'|'I-:--:1ule parametersl

T--{CAN_Port 1[I |
baud rate: | 500000 hi
E--JD driver (EDS) [WAR] sud et | [
"""" % @B Can-Output Corn. Cycle Period [peech: IEI
------- %IB2 Can-lnput
__________ CAM_Port 2[FIX] Senc. Window Lenght [psec): IEI
Sync. COBAD: [128 activate:
Mode-|d: |‘I

IV Automatic startup

[T Support DSP301 Y401 and DSP206

Heartbeat Master [mz]: |EI

v C&M Master Library iz not stopped when on BP.

(6) Right click CAN port and select “Append Subelement->FD2S 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 Fase parameters CAN parameters IReceive PDD—MappingI Send FDO-Mapping |
------- Digital /O[F 1] General
E--CAN_Port 1[F1]

. B[O driver (EDS) [VAR] |
"""" %@B1 Can-Output Wwiite DCF: [ Create all S00's [ Optional device: [
Beset Made [T Ma initialization: [~

Node ID: |2

— Mode quard
Infa... |

v Modeguarding
Guard COB-D: IEI:-:?EIIZI

Guard time [mz]; IEI

Life time factar: IU

— Heartbeat zettingz

[T | &ctivate heartheat generstion

Heartbeat producer trme: IEI s

[T ctivate heartbeat consumer

— Emergency telegram

W Emergency
COB-ID; [$NODEID-+0480

(7)Configure PDO objects according to the requirement.

Base parametersl CAH parameters Heceiwe FOO-Mapping ISend POO-Mapping I Serwice Data Ub_iectsl Madul e parametersl
o Controkward = F'_DEI 01400 [Id; $HODEID+0x200)
- Modes_of_operation i Target_welocity
- Target_torque i Controlword
- Target_position a i Modes_of_operation

= FDO 0:1401 [Id: $HODEID+0:300)
Target_poszition
Profile_wvelocity
-« POO Ox1402 (Id: $MODEID+0x400]
Properties - PDO Ox1403 (Id: $MODEID+0x500]
- PO Ox1404 (1d: 0w
- PDO 01405 (1d: 07
- PO Ox1406 [I1d: 0x7F)
- PDD Ox1407 (I1d: O 7]

- Profile_welocity
i Haming_methad
Lo Target_wvelocity

Inzert FOO

Delete

Fip L
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Base parameters I CiH parameters I Receive FIO-Mapping Send FDO-Mapping |Service Data Objects I Maodul e parametersl

- Contralwaord =30 U]
- Statuzword i Statusword
- Modes_of_operation ‘.. Position_actual_value_

- Pozition_actual_walue_ w - POO 0x1801 [Id: $HODEID+0x280]
- elocip_demand_walue - PDO 0:1802 [1d: $WODEID+0x380]
- T arget_torque - PDO 0=1803 [Id: $WNODEID+0x480]
- T arget_pazitian - POO 0x1804 [1d: 078

- Profile_velocity - POO 0x1805 [1d: D7)

-~ Homing_method Froperties - PDO 0=1806 [1d: O=7IF]

- Pozition_demand_walue - PO 0R1807 [1d: Qw7

- T arget_welocity

Inzert PDO

PRl 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.

E--F122-D1608T

|_i—_| ....... CAR_Port 1[F[+]
El-JD driver (EDS) [WAR]
E--%GR1 Gan-Output
....... AT %QD1: DINT; (* Target_velocity [COBld=0x202] *)
....... AT Senyd: UINT, & Controbword [COBId=0x202] %
....... AT %0B10: SINT; (* Modes_of_aperation [COBId=0x203]
....... AT QD3 DINT; * Target_position [COBId=0x302]*)
- AT %a04: UDINT, ¢* Profile_velocity [COBId=0x302] *)
E--%I182 Can-Input
..... FAT Sl LINT, ¢ Statusward [COBId=0x182] %
....... AT %ID1: DINT; (* Position_actual_value_ [COBId=0x152] %)
--------- CAN_Part 2[FIx]

(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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Tﬂ—, Resources
i3 Global Variables

o . CanOpen implicit Yariables [COMSTA
& ] Global_Variables

o . Wariable_Configuration [WaR_COMFI
D library 35_CanDrve ib 12.9.06 11:05:16: ¢
B[ library 35_CANopent anager ib 17.4.09
B[ library 35_CANopent aster b 28.7.10 02
- library ANALYZATION.LIE 5.10.99 09.05
B (1 fibrary IECSFC.LIE 13.4.06 15:51:28: dlo
B[] fibrary SSLIBTIME.LIB £.12.10 16:59:2

- library SYSTASKINFO.LIB 6.12.10 16:59

nom

nonz2

non3

non4

nons

0o0g

ooy

nong

nong

no10

0011

no12

0013

0014

o145

(58] Tools

WAR_GLOBAL
tr AT % Q01 DIMT,
cwt AT S LIMNT =6,
ma AT %0B10SINT,
TP AT % QD 3:DIMT,
pu AT %O04:DINT,
ap AT %I01:DIMT;

tv3 AT %005 DINT,
o3 AT %001 2 UINT =E;
ma3 AT %0B26:5INT,
TP3 AT %00 7:DINT,
3 AT %005 DINT,
ap3 AT %ID3DINT;
END_VAR

(16)The program is as following figure.l\/lnc;rfeﬁ 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

Q0 | PROGRAM D2
Q002[WaR:

anna mi1: BOOL,

ann4 mz: BOoL,

noos spvs DINT,

000G m3: BOOL,

aooy m4: BOOL,

aona ma: BOOL,

0009 actual_pos: DIMT;
a0 me: BOOL,

Q011 |ERMD_WAR
Y

0007 |actual_pos=ap;
0002 power aff*)

0003IF m1=1 THEM
Q004|ty=27300;
0005|cw=6;

0006|mo=3;

00a¥|m1.=0;

QO0BEMD_IF

0009 velocity™)

oo10
001 1|IF m2=1 THEM
001 2te=2732000;
007 3| cw=47;

001 4|mo=3;

001 5|m2=0;

001 6|EMD_IF

ooty
0018 akbizolute postion™
O019IF m3=1 THEM
oo020tp=0;

0021 |py=2730000;

0022 0w =h3;
0023mo=1;

0024|m3a=0;

OOZ2&5EMD IF

“Controlwrod”,or other command can’t be effective in servo.

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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[oooalErIm waR
1 I |

OO0 (*Write velocity by SDO*)

0002|sdo1i  Enable= md, [ *Enable®)

n0o3 whrME= 0, (*Port number, 0CAN, 10 CANI®

non4 uchlodeld=2 (*5taion Mo, of slave™)

00048  windex=16#60FF (00 INDEX™®)

0ona bySuhindex=16%#00 (FsuhlMDEX®)

aooay uchiodus = 16823, Fuse 16#23 FOR 4-BYTE-write-request

0oos use 16#27 FOR 3-BYTE

noog use 16E#28 for 2-byte

oo1o use 16#2F for 1-byte

o011 use 16#21 FOR downloading mare than 4 bvtes using the segmented transfer®)

0012 ucBytel =16#10,

0013 ucBytel =16#A8,

0014 ucByte? =16#29,

o014 ucByted =000 ;

OOTE((*Fead actual speed by SDO*)

0017|sdo2iEnable=m10, (*Enable* ) whreMr= 0, (*Port number, 0:CANL 1 CANZ*) ucModeld:=2 | (*Staion No. of slave™)
0018 wihdex="16#606C (00 INDEX

0014 bySublndex=16%00 (FsublHDER™)

nozo uchodus=16#40),*500-mode, use 16#40 for read-request™®
N021|IF sdoZ bAnswerRec THEM

Q022 wval = SHLEYTE_TO_DWORD(sdoZ ucAnswerBytes[T1,247,
0023 wal =wal + SHL{BYTE_TO_DWORD{sdo 2 ucAnswerBytes[B]),16);
0024 wal =wal + SHLBYTE_TO_DWORD{sdoZ ucAnswerBytes[al,8);
00248 wal =wval + BYTE_TO_DWORD{sdo2 ucAnswerBytes[4]);
0D026/EMD_IF

2.CANopen Communication between FD2S Servo and Peak CAN.

Peak company has many kinds of CAN adapter such as ISA,PCIl,USB-CAN and so on.This example is to use
PCAN-USB connected to FD2S Servo.

2.1 Wiring

Master Slave 1 Slave2 - Slave N
PCAN_USB CAN M FD2S X4 port FD2S X4 port FD2S 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 FD2S 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.

e ]
¢ % Receive f Transmit | =] Trace E%P PCAMN-LISE

2]

156 L : : =08

O Message DLE Data
531h =] &0 40 60 00 3F 00 D00
[ Message CLC Diata
a01hk a ZB 40 &0 00 3F 00 00 0O
e ':'_"'}_! S ‘__.r-'.&.'-:'it"ﬁs- P

ID (Hex): DLZ:  Data: (Hex)
601 & |% [28]/40|[e0 | o0||sF|[oo][oo| o0

che Ui , Message Type
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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)

,Ibrl;?jrrgzls Name \?:Elgg Message (ID=1) Note

6040001 Control word E 601 2B 40 60 00 OF 00

0 581 60 40 60 00 OF 00

6060000 Operation mode 6 601 2F 60 60 00 06 00

8 581 60 60 60 00 06 00

6098000 Homing method 33 601 2F 98 60 00 21 00

8 581 60 98 60 00 21 00
Velocity for

8099012 sea_:lrching limit 200RPM gg} ég gg 28 81 gg gg 82 88 DEC=[(R_PM*512*Encode
switch r_resolution)/1875]
Velocity for

6099022 : 601 23 99 60 02 00 40 06 00

0 searching 150RPM | 581 60 99 60 02 00 40 06 00
phase-N signal

6040001 Control word 1E 601 2B 40 60 00 1F 00

0 581 60 40 60 00 1F 00

601 40 41 60 00 00 00 00 00

found.

Read status word,C037 means reference

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

Setting

ve
positionin

Add Name Message (ID=1) Note
ress value
6040001 Control word E 601 2B 40 60 00 OF 00
0 581 60 40 60 00 OF 00
6060000 Operation mode 1 601 2F 60 60 00 01 00
8 581 60 60 60 00 01 00 DEC=[(RPM*512*Encode
607A002 Target velocity 50000inc 601 23 7A 60 00 50 C3 00 00 r_resolution)/1875]
0 581 60 7A 60 00 50 C3 00 00
SO5T0% | i veety | 2o0vPu | 22 2351 800059590900
Default
8083002 Acceleration \GI?I(;J_%52r NULL
ps/s
Default
8084002 Deceleration \é?gjg&r NULL
ps/s
2F(Absol
ute 601 2B 40 60 00 2F 00
positionin | 581 60 40 60 00 2F 00 DEC=[(RPS/S*65536*En
g) coder_resolution)/1000/
3F(Absol 4000]
ute 601 2B 40 60 00 3F 00
6040001 positionin | 581 60 40 60 00 3F 00
0 Control word g) _
4F(Relati
ve 601 2B 40 60 00 4F 00
positionin | 581 60 40 60 00 4F 00
g)
5F(Relati

601 2B 40 60 00 5F 00
581 60 40 60 00 5F 00
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9)

601 40 41 60 00 00 00 00 00 Read status word.D437 means target
position reach.

Speed mode
Internal Setting _
Address Name value Message (ID=1) Note
6060000 Oberation mode 3 601 2F 60 60 00 03 00
8 b 581 60 60 60 00 03 00
60FF002 . 601 23 FF 60 00 00 40 06 00
0 Targetvelocity | 150RPM | 584 50 FF 60 00 00 40 06 00
6040001 Control word E 601 2B 40 60 00 OF 00 DEC=[(RPM*512*Encode
0 581 60 40 60 00 OF 00 r_resolution)/1875]
Default DEC=[(RPS/S*65536*En
6083002 . value coder_resolution)/1000/
0 Acceleration 610 352r NULL 4000]
ps/s
Default
6084002 . value
0 Deceleration 610 352r NULL
ps/s

Note:All the data are Hexadecimal format when using communication.

Appendix 3:Example for RS485 Communication

1.Modbus Communication Between FD2S Servo and Kinco HMI

(1) HMI control single FD2S Servo.
a. Wiring diagram

HMI terminal

9pin D-SUB female\male Controller terminal
comO/com1 9 pin D-SUB (male)
TRx-
il RTx-
> 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
PLC station No. must be set the same as the ID of FD2S Servo.
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HEAID

| pLC Attribute
PLC |
- Station No. IEI
i
L - e —————— ol
HMI Attribute - et |
Securty Levels Setting ] IUser Permissions Setting ] Historical Events Storage ]
HW | TaskBar | HMIEdended Attibutes |  HMI System Information Text |
Prnt Seting ~~ COMO Setting | COM1 Seting | 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
Pafy (heck  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 O
Mz bit block package size 64
|Use Default Setting

c. Address setting

It needs to use address type 4X in HMI program(All the objects of FD2S 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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- - —
MNumber Input Component Attribute
Graphics ] Control Setting ] Display Setting ]
Basic Attributes l Mumeric Data ] Fart ] Keyboard Setting ]
Priority Momal -
Iv Read Address Same As Wiite Address
Read Address Write Address
PLC = FLC &
HMI HID |t » || HMI Mo - Lt 0
Part COMD Part COMD
Change 1 - Change 1
Station Mum Station Mum
Addr. Type 4% hd Addr. Type LW -
Address 28417 [ System Register Address [ [ System Register
Code . Wod - - Code . Word S .
T BIMN Length 2 e BIM Length 2
Format({Range):DDDDD (1-65535) Format(Range):DDODD {0-10255)

(2)HMI control multiple FD2S Servo

a. Wiring diagram

RET

6

RI-

EI+ | T = T
GHD
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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 @
Graphics ] Control Setting ] Display Setting ]
Basic Attibutes l MNumeric Data Fart ] Keyboard Setting ]

Pricirity Mormal -
[+ Fead Address Same As Wiite Address
Read Address Write Address

. PLC 0. PLC 5 .

HMI HWID o HMI HMID o, O
Part COMD Part COoOmMD

Change 1 - Change .

Station Mum Station Num
Addr. Type 4% - Addr. Type LW -
Address 28417 [ System Register Address [ [ System Register
Code . Word - - Code ; . Word S .
T BIM Lendth 2 S BIM Lenth 2
Format(Range):DDODD (1-65535) Fomat{Range):D0ODDD (0-10255)

2. Modbus Communication Between FD2S Servo and Siemens S7-200

(1)Wiring diagram

JD SERWO

S7-200 TR x-

8 D- 8Tx-

5 GND 5GND

3 D+ 2Rx+
ITx+

RS485 Communication

(2)Parameter setting.

About the parameter setting of FD2S 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-Faint Math
[#-[21) Integer Math

G- (i) Intermpt

-3 Logical Operations
-7 Move

[#-(3# Program Caritrol
G- (g Shift/Rotate

[&g] String

g Table

-] Timers

= Libraries
+-[2] Madbus Master Part 0 [+1
=127 Madbus Master Part 1 [+1
T MBUS_CTRL_P1

{T MEUS MSG_M

+ -D todbus Slave Port O [+1.0
+-[27 US55 Pratocol Part 0 [v2.3
+-[23 USS Protocal Part 1 [v2.3
(3)Program

| FROGRAM COMMEMTS
Metwork 1 Hetworlk, Title

SM0.0 MBUS_CTRL_P1

— | d

Sk0.0
—l I b ode
192004 B aud Donef 100
(1= Parity Errorf-tMET10

1000 = Tirneowt

It needs to use the Modbus function (MODBUS_MSG) to send and receive data.The descriptions of Modbus

function are shown in following figure.

10,0 is used to execute Modbus finction. This command is to write 1 into address 4X13560HEX is 3300, operation mode)
Slave: Stantion No., KW :0-Read 1-Wrte. Count: Number of words. Addrregister address
DataPtr-Buffer for sending or receiving data (Pointer)

MBLS_MSG_F1
EM

First

(4)Example descriptions

Daonep k0.0
ErrarptEQ

1 5lave
1 R
413569 Addr
1 Count
EVET1000- D ataPe

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
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Appendix 4:Example for RS232 Communication

1.Communication between FD2S Servo and Kinco HMI.

Kinco MT4000 and MT5000 series HMI can communicate with RS232 port of FD2S Servo.Users can set
internal parameters of FD2S Servo and display the status of FD2S Servo.Kinco HMI can communicate with

single FD2S Servo,and also can communicate with multiple FD2S Servo via RS232.
(1) HMI control single FD2S Servo
a. Wiring diagram
HMI terminal
Opin D-SUB female\male

0/ 1 2 Controller terminal

colmtycom 7 com 9 pin D-SUB (male)
2RX TRX 2TXD
3TX 8TX 3RXD
S5GND |5GND 5 GND

RS232 connection

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

T m;—ﬁi

Securty Levels Setting ] Iser Pemissions Setting ] Historical Events Storage ]
HW | TaskBar | HMIEdended Attibutes |  HMI System Information Text |
Prnt Seting ~ COMO Setting | COM1 Setting | COM2Setfng | Extended Memory |
Type RS232 b PLC Communication Time Out 3
Baud Rate  [EEZTINNM | ~ | Protocol Time Ot 1(ms) 3
Data Bit g - Protocal 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 63335
Mz bit block package size 1
|Use Default Setting
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LA

PLC Attribute

Pu:]

Station Mo. D ‘

c. Address setting
There are three address types in HMI software which are corresponding to the data length of the objects in
FD2S 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

Graphics ] Cortrol Setting ] Diigplay Setting ]
Basic fttributes l Mumeric Data Fort ] Keyboard Setting ]

Pricirity Momal -
[+ Fead Address Same As Wiite Address

Read Address Write Address
HMI mmo - P o - A mmo - PLE g -
Mo. Mo.
Port COoMD 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 q - Word
Tipe BIN Length 2 Tipe EIN Length 1

Format(Range):HHHH.HH {0.00-FF ff) Fomat{Range):DDDDD (0-10255)
(2)HMI controls multiple FD2S Servo (D05.15 must set as 1)

a. Wiring diagram

HMIR
D[ —
LT 0
\V/\V/—\\V/ \
352 352 352 52
ID—1 IDZ ID3 ID=n
JD SERVO
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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

station No. is 1)

165
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Mumber Input Component Attribute ﬁ
Graphics ] Cortrol Setting ] Diisplay Setting ]
Basic fttributes Mumeric Data Fort ] Keyboard Setting ]
Pricrity Momal -
Iv Read Address Same As Wite Address
Read Address Write Address
. PLC 0. PLC . .
HMI HMIO No. HMI HMID No. 0
Port COoMD Port COoMD
Change 1 - Change 1 .
Station Mum Station Mum
Addr. Type 20 - Addr. Type LW -
Addresz  BOFF.O0 [ System Register Addresz [ [ System Register
Code . Word - . Code - Word -
Type BIN Length Type N Length
Format(Range):HHHH HH {0.00- ff) Format(Range):D0ODDD (0-10255)
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Appendix 5: Use KincoServo 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;

¥« KincoServo - —" » ——

File Computer Driver Motor [Extend] View Help
gl I Sil qU‘ I-0 J Language Set |

Read Driver Config
Write Driver Config

2.0pen the window as the following picture:

¥ < Read driver Config E'E'@“
Open File |no process...
Read no process...
Save no process...
index value result | name
4 i | 3

3.Click the Open File, pop up a dialog box like that:
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#+< Choosing upload file

=X

Look in: | | user j & £F El-
Mame . Date modified Ty
. |export.cdo 2012/3/1514:45 Cl

4 I

3

File name: |eaq:u:urt

Files of type: |I—“|Ies|_‘.|:d|:u}

j Cancel

LS

-

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:

#5 Read driver Config E = @
Open File |Export data finish.
Read éFiniSH: Total:119 Error:@
Save no process...

index value result | name 2
1 100800068 1 True ID Com =
2 20188118 65535 True Din_Polarity
3 2o1ee318 @ True Din1_Function
L 2e1@ey1e 2 True Din2_ Function
5 201088518 4 True Din3 Function
6 20100618 8 True Din4d Function
7 28188718 16 True Din5_Function
8 2p188818 32 True Din6é Function
9 20188918 64 True Din? Function
18 201868018 65535 True Dout_Polarity
11 28188F18 1 True Dout1_Function
12 2011918 2 True Dout? Function
13 20101118 164 True Dout3 Function
14 20101218 8 True Doutd Function
15 20181318 16 True Dout5_Function
16 20208128 @ True Din_Pos@A
17 2020868228 @ True Din_Posi 2
40 DRI ARDTDIR ] Te=nsin MNain Dac-D
L UL 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:
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R KincoServo = TS

File Computer Driver Motor | Bdend | View Help

g B Sﬂl Q‘U{ I-0 J Language Set

Read Driver Config o

Write Driver Config
2.0pen the window as the following picture.
#< Write driver Config = @ =5
Open file |no process...
Write |nu process...
Save parameter|no proOCEsSS. ..
Reboot Driver |
index |luad value |read value |result name

3.Click the OpeaniIe, then pop up a dialog window to select file.

.
#¢ Choosing load data file ﬁ
Look in: | | user j i EEE

1.cdi

123.cdi
1234.cdi
Maotor-test,cdi
narne, cdi

File name: |name
Files of type: | Files(*.cdi) <] Cencsl |

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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¥'< Write driver Config E\ =] IEI
ODpen file |Expurt data finish.
Write 4Fin15h: Total:@ Alarm:A Error:@
Save parameter |nu process...
Reboot Driver |
index |luad value | read value | result name
1 1d08bAAAs 1 ID Com
2 20000008 1 Switch_0On_Auto
3 20108118 65535 Din_Polarity
4 2e188314a a Din1_Function
5 2100410 2 Din?_ Function
(1] 20100510 4 Din3_Function
7 2@100610 i} Din%_Function
8 20108718 256 Din5_Function
9 20100810 i} Din6é_ Function
18 2@100910 i} Din7_Function
11 201 08d19 65535 Dout_Polarity
12 2810818 1 Dout1 Function
13 20181818 2 Dout? Function
14 2181118 164 Dout3 Function
15 20181218 8 Douthd Function
16 28181318 16 Dout% Function
17 20280120 a Din_Pos@
18 20288229 [i] Din_Pos1
19 2082083208 a Din_Pos2
28 20200420 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 6: Conversion between engineering unit and internal unit of

common objects.

There are engineering unit and internal unit for some internal objects in FD2S 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 Engineerin | Internal Conversion Fomular
g Unit Unit
Velocity RPM dec dec=[(RPM*512*Encoder_resolution)/1875]
Acceleration r/s*s dec dec=[(RPS/S*65536*
Encoder_resolution)/4000000]
Kpp hz dec 1 hz= 100dec
K Velocity FF % dec 100%=256dec
Notch_N hz dec Hz=dec*45+100
Speed Fb N hz dec Hz=dec*20+100
Current A dec 1 Arms=1.414 Ap=105dec
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Appendix 7: Common Objects List

Based on the data communication protocols described in Chapter 10,all parameter values are transferred in
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 | Modbus | Command | Unit Descriptions
Address | Type
6040 | 00 10 0x3100 RW bitcode | Use control word to change status of

drive =>machine state

0x06  Motor power off

OxOF  Motor power on

0x0B  Quick stop, load tops-voltage
switched off

Ox2F-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
bit0: ready to switch on

bit1: switch on

bit2: operation enable

bit3: falt

bit4: Voltage Disable

bit5: Quick Stop

bit6: switch on disable

bit7: warning

bit8: internal reserved

bit9: reserved

bit10: target reach

bit11: internal limit active

bit12: Step.Ach./V=0/Hom.att.
bit13: Foll.Err/Res.Hom.Err.
bit14: Commutation Found

bit15: 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 | Modbus | Command | Unit Descriptions
Address | Type
6063 | 00 20 0x3700 RO inc Actual position value
606C | 00 20 0x3b00 RO DEC=[(RPM*51 | Actual velocity value
2*Encoder_res
olution)/1875]
6078 | 00 10 0x3EQ0 RO number Actual current value
Status words for digital inputs
bit0: Negative limit signal status
60FD | 00 20 0x6D00 RO bitcode bit1: Positive limit signal status
bit2: Home signal status
bit3: Hardware lock signal status
Target object:
Index | Subindex | Bits | Modbus | Command | Unit Descriptions
Address | Type
Target position in operation
607A | 00 20 0x4000 Rw inc mode 1, shift to demand position
if control word starts motion
DEC=[(RPM*51 | Maximum velocity of trapezium
6081 00 20 0x4A00 RW 2*Encoder_res | profile in mode 1
olution)/1875]
DEC=[(RPS/S* | Acceleration of the trapezium
6083 | 00 20 0x4B00 RW 65536*Encoder | profile
_resolution)/40 | Default value: 610.352rps/s
00000] Deceleration of trapezium profile
6084 | 00 20 | 0x4C00 | RW Default value: 610.352rps/s
DEC=[(RPM*51 | Target velocity in mode 3, -3, or 4
60FF | 00 20 0x6F00 RW 2*Encoder_res
olution)/1875]
1Arms=1.414 Target current
6071 | 00 10 0x3C00 RW Ap=105dec
6073 | 00 10 0x3D00 | RW Maximum current
Maximum velocity.
6080 | 00 20 0x4900 RW, M RPM Actual velocity in mode 4.
Maximum velocity in other mode.
Multiple position,multiple speed.
Index | Subindex | Bits | Modbus | Command | Unit Descriptions
Address | Type
2020 | 01 20 0x0C10 RwW DEC Multiple position control O
2020 |02 20 0x0C20 RwW DEC Multiple position control 1
2020 | 03 20 0x0C30 RwW DEC Multiple position control 2
2020 | 04 20 0x0C40 RwW DEC Multiple position control 3
2020 |10 20 0x0D00 RwW DEC Multiple position control 4
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2020 | 11 20 0x0D10 RwW DEC Multiple position control 5
2020 |12 20 0x0D20 RwW DEC Multiple position control 6
2020 |13 20 0x0D30 RwW DEC Multiple position control 7
2020 | 05 20 0x0C50 RwW RPM Multiple speed control 0
2020 | 06 20 0x0C60 RwW RPM Multiple speed control 1
2020 |07 20 0x0C70 RwW RPM Multiple speed control 2
2020 | 08 20 0x0C80 RwW RPM Multiple speed control 3
2020 | 14 20 0x0D40 RwW RPM Multiple speed control 4
2020 | 15 20 0x0D50 RwW RPM Multiple speed control 5
2020 | 16 20 0x0D60 RwW RPM Multiple speed control 6
2020 |17 20 0x0D70 RW RPM Multiple speed control 7

Performance object

Index | Subindex | Bits | Modbus | Command | 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

position range for “target reached”

6067 | 00 20 0x3900 RW, M inc

flag
Default value 10inc
607D | 01 20 0x4410 RW, M inc Soft positive limit
. Soft negative limit.
607D | 02 20 0x4420 RW. M inc (ifboth%re zero, there is no limit)
Homing
Index | Subindex | Bits | Modbus | Command | Unit Descriptions
Address | Type
6098 | 00 08 0x4D00 RW integer Homing methods
6099 | 01 20 0x5010 RW DEC=[(RP | Velocity for searching limit switch
6099 | 02 20 0x5020 RwW M*512*Enc | velocity for searching phase-N
oder_resolu | signal
tion)/1875]
609A | 00 20 0x5200 RW DEC=[(RPS | Acceleration
/S*65536*E
ncoder_res
olution)/400
0000]
607C | 00 20 0x4100 RwW inc Home offset

Velocity loop object:
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Index | Subindex | Bits | Modbus | Command | Unit Descriptions
Address | Type

VC_KP proportional gain of velocity
loop

50 soft gain

200 hard gain

VC_KI integral gain of velocity loop
0 no correction of transient
deviations

1 default value

2 strong correction, can cause
oscillation

60F9 | 05 10 | 0x6350 | RW integer Speed feedback filter

60F9 | 01 10 0x6310 RW inc/s

60F9 | 02 10 0x6320 RW integer

Position loop object:

Index | Subindex | Bits | Modbus | Command | Unit | Descriptions
Address | Type

PC_KP proportional value of position
loop, for example:

1000 default value, soft correction
3000 value for middle performance
8000 good performance value, with low
following error, high position stiffness
integ | Velocity feedforward

unsig
60FB | 01 10 0x6810 RW ned

60FB | 02 10 0x6820 RW or
60FB | 03 10 0x6830 RW Zrteg Acceleration feedforward
60FB | 05 10 | 0x6850 | RW integ Smooth filter
Pulse input parameters:
Index | Subindex | Bits | Modbus Command | Unit Descriptions
Address Type
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/CCw
1...Pulse/Direction
2...Incremental encoder
10..CW/CCW(RS422 type)
11..Pulse/Direction(RS422 type)
2508 | 03 08 0x1930 RW integer ;Iy2p.é) 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
PING6,7,8,11,12,13,they are differential
signal.
2508 | 04 20 0x1940 RW inc Ignep;urt pulse amount before electronic
2508 | 05 20 0x1950 RW inc gE;(:;:ute pulse amount after electronic
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2508 | 06 10 0x1960 RW DEC Filter for pulse input
2508 | 0C 10 0x19C0 RW pulse/mS Pulse speed of master
2508 | OD 10 0x19D0 RW pulse/mS Pulse speed of slave

Storage parameters:

Index Subindex Bits | Modbus | Command | Unit Descriptions
Address | Type

1: Save all control parameters

. 10: Initialize all control parameters.
unsign

2FFO0 01 08 | 0x2910 RW ed Note Only  for  control
parameters,exclude motor
parameters.
2FF0 03 08 0x2930 RW ggsign 1: Save motor parameters
Input and output parameters:
Index | Subindex | Bits | Modbus | Command | 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 [ O0x0850 | 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 [ O0x09D0 | RW unsigned Function definition of digital input 8
2010 | OF 10 | OxO8F0 | 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 | OxQ9EO0 | RW unsigned Function definition of digital output 6
2010 | 1F 10 | OxQ9F0 | RW unsigned Function definition of digital output 7

Status of digital input

bit0: Din1

bit1: Din2

bit2: Din3
2010 | OA 10 | Ox08A0 | RO bitcode bit3: Din4

bit4: Din5

bit5: Din6

bit6: Din7

bit7: Din8

Status of digital output

bit0: Dout1

bit1: Dout2

) bit2: Dout3

2010 | 14 10 | Ox0940 | RO bit code bit3: Doutd

bit4: Dout5

bit5: Dout6

bit6: Dout7

174



Kl nCO "'.fﬂ Kinco FD2S Series Servo User Manual

Polarity of digital input
0: Normally-open; 1: Normally-close
bit0: Din1

bit1: Din2

bit2: Din3

2010 | O1 10 | Ox0810 | RW bitcode bit3: Din4

bit4: Din5

bit5: Din6

bit6: Din7

bit7: Din8

Default value is FF

Polarity of digital output

0: Normally-open; 1: Normally-close
bit0: Dout1

bit1: Dout2

bit2: Dout3

bit3: Dout4

bit4: Dout5

bit5: Dout6

bit6: Dout7

Default value is FF

2010 | 0D 10 | Ox08D0 | RW bitcode

Simulation of digital input
bit0: Din1
bit1: Din2
bit2: Din3
bit3: Din4
bit4: Din5
bit5: Din6
bit6: Din7

2010 | 02 10 | 0x0820 | RW bitcode

Simulation of digital output
bit0: Dout1
bit1: Dout2
bit2: Dout3
bit3: Dout4
bit4: Dout5
bit5: Dout6
bit6: Dout7

2010 | OE 10 | OxO8E0 | RW bitcode

Error code:
Index Subindex Bits | Modbus | Command | Unit Descriptions
Address | Type

Current error code:
bit0: Internal
bit 1: Encoder ABZ
bit 2: Encoder UVW
. bit 3: Encoder counting
2601 00 10 | Ox1FO0 | RO UnSIgNE | hit 4. Over temperature
d .

bit 5: Over voltage
bit 6: Low voltage
bit 7: Over current
bit 8: Chop resistor
bit 9: Following error
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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 g”s'gne Error code of historical alarm 0
2611 00 10 / RO gnsigne Error code of historical alarm 1
2612 00 10 |/ RO 3”3'9”6 Error code of historical alarm 2
2613 00 10 |/ RO g”s'gne Error code of historical alarm 3
2614 00 10 / RO gnsigne Error code of historical alarm 4
2615 00 10 / RO 3n3|gne Error code of historical alarm 5
2616 00 10 |/ RO g”s'gne Error code of historical alarm 6
2617 00 10 / RO 3n3|gne Error code of historical alarm 7
Bus specification parameters:
Index | Subindex | Bits | Command Command Unit
Type Type
Station No. of driver
. Default value:1
1008 | 00 08 RW unsigned 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 RW 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
. 270 38400
2FEO | 00 10 RW unsigned 90 115200
Default value: 270
Note:it needs to save and restart driver after
change.
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2FE2 | 00

10

RW

unsigned

Default value: 540

change.

Baudrate for RS485

Setting value  Baudrate
1080 9600
540 19200
270 38400
90 115200

Note:it needs to save and restart driver after

CAN-PDO parameters: 0X1400-0X1A00

0X1400-7 (RX_Parameter/Read)

0X1600-7 (RX_Mapping)

0X1800-7 (TX.Parameter/Write)

0X1A00-7 (TX Mapping)

Below are all the internal parameters address in servo.

. . . Modbus
Index Subindex Bits Descriptions Address
0x1000 0x00 20 Device Type 0x0400
0x100B 0x00 08 EL.ID_Com 0x0600
0x2000 0x00 08 EL.Switch_On_Auto 0x0700
0x2010 0x27 08 Group_ OD_RW 0x0800
0x2010 0x01 10 EL.Din_Polarity 0x0810
0x2010 0x02 10 Din_Simulate 0x0820
0x2010 0x03 10 EL.Dinx_Function[0] 0x0830
0x2010 0x04 10 EL.Dinx_Function[1] 0x0840
0x2010 0x05 10 EL.Dinx_Function[2] 0x0850
0x2010 0x06 10 EL.Dinx_Function[3] 0x0860
0x2010 0x07 10 EL.Dinx_Function[4] 0x0870
0x2010 0x08 10 EL.Dinx_Function[5] 0x0880
0x2010 0x09 10 EL.Dinx_Function[6] 0x0890
0x2010 O0x0A 10 Din_Status.All 0x08A0
0x2010 0x0B 10 Din_Virtual. All 0x08B0
0x2010 0x0C 10 Din_Sys 0x08C0
0x2010 0x0D 10 EL.Dout_Polarity 0x08D0
0x2010 0x0E 10 Dout_Simulate 0x08EOQ
0x2010 Ox0F 10 EL.Doutx_Function[0] 0x08F0
0x2010 0x10 10 EL.Doutx Function[1] 0x0900
0x2010 0x11 10 EL.Doutx_Function[2] 0x0910
0x2010 0x12 10 EL.Doutx_Function[3] 0x0920
0x2010 0x13 10 EL.Doutx_Function[4] 0x0930
0x2010 0x14 10 Dout Status.All 0x0940
0x2010 0x15 10 Dout Virtual. All 0x0950
0x2010 0x16 10 Dout_Sys.All 0x0960
0x2010 0x17 10 EL.CMD_Active Filter 0x0970
0x2010 0x18 10 EL.Zero Speed Window 0x0980
0x2010 0x19 08 EL.Limit Function 0x0990
0x2010 Ox1A 10 Reserve 0x09A0
0x2010 0x1B 20 Pos L Pos 0x09B0
0x2010 0x1C 20 Pos_L Neg 0x09C0
0x2010 0x1D 10 EL.Dinx_Function[7] 0x09D0
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0x2010 Ox1E 10 EL.Doutx Function[5] 0x09EO0
0x2010 Ox1F 10 EL.Doutx_Function[6] 0x09F0
0x2010 0x20 08 Rising Capturedl 0x0A00
0x2010 0x21 08 Falling_Capturedl 0x0A10
0x2010 0x22 08 Rising_Captured? 0x0A20
0x2010 0x23 08 Falling_Captured2 0x0A30
0x2010 0x24 20 Rising Capture Posl 0x0A40
0x2010 0x25 20 Falling_Capture Posl 0x0A50
0x2010 0x26 20 Rising_Capture _Pos2 0x0A60
0x2010 0x27 20 Falling_Capture_Pos2 0x0A70
0x2020 0x1B 08 Group OD RW 0x0C00
0x2020 0x01 20 EL.Din_Pos[0] 0x0C10
0x2020 0x02 20 EL.Din_Pos[1] 0x0C20
0x2020 0x03 20 EL.Din_Pos[2] 0x0C30
0x2020 0x04 20 EL.Din_Pos[3] 0x0C40
0x2020 0x05 20 EL.Din_Speed[0] 0x0C50
0x2020 0x06 20 EL.Din_Speed[1] 0x0C60
0x2020 0x07 20 EL.Din_Speed[2] 0x0C70
0x2020 0x08 20 EL.Din_Speed[3] 0x0C80
0x2020 0x09 10 Group_OD_RW 0x0C90
0x2020 0x0A 10 Group OD RW 0x0CAO
0x2020 0x0B 10 Group_OD_RW 0x0CBO0
0x2020 0x0C 10 Group_OD_RW 0x0CCO0
0x2020 0x0D 08 EL.Din_Mode0 0x0CDO
0x2020 Ox0E 08 EL.Din_Model 0x0CEOQ
0x2020 Ox0F 10 EL.Din_Control Word 0x0CFO0
0x2020 0x10 20 EL.Din_Pos[4] 0x0D00
0x2020 0x11 20 EL.Din_Pos[5] 0x0D10
0x2020 0x12 20 EL.Din_Pos[6] 0x0D20
0x2020 0x13 20 EL.Din_Pos[7] 0x0D30
0x2020 0x14 20 EL.Din_Speed[4] 0x0D40
0x2020 0x15 20 EL.Din_Speed[5] 0x0D50
0x2020 0x16 20 EL.Din_Speed[6] 0x0D60
0x2020 0x17 20 EL.Din_Speed[7] 0x0D70
0x2020 0x18 10 Group_OD_RW 0x0D80
0x2020 0x19 10 Group_OD_RW 0x0D90
0x2020 Ox1A 10 Group_OD_RW 0x0DAO
0x2020 0x1B 10 Group_OD_RW 0x0DBO
0x2030 0x00 10 EL.Index Window 0x1000
0x2310 0x04 08 Group_OD_RW 0x1200
0x2310 0x01 20 Auto Rev Pos.All 0x1210
0x2310 0x02 20 Auto_Rev_Neg.All 0x1220
0x2310 0x03 08 Auto_Reverse 0x1230
0x2310 0x04 10 Stop_Time 0x1240
0x2340 0x0D 08 Group_OD_RW 0x1400
0x2340 0x01 08 EL.Step Stop Mode 0x1410
0x2340 0x02 10 EL.Step_Stop_Amp 0x1420
0x2340 0x03 08 EL.Encoder_Out_Select 0x1430
0x2340 0x04 10 EL.Kvp[1] 0x1440
0x2340 0x05 10 EL.Kvi[1] 0x1450
0x2340 0x06 10 EL.Kpp[1] 0x1460
0x2340 0x07 10 EL.Kvp[2] 0x1470
0x2340 0x08 10 EL.Kvi[2] 0x1480
0x2340 0x09 10 EL.Kpp[2] 0x1490
0x2340 0x0A 10 EL.Kvp[3] 0x14A0
0x2340 0x0B 10 EL.Kvi[3] 0x14B0
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0x2340 0x0C 10 EL.Kpp[3] 0x14C0
0x2340 0x0D 08 EL.Keba 0x14D0
0x2502 0x10 08 Group_ OD_RW 0x1600
0x2502 0x01 10 EL.Analogl Filter 0x1610
0x2502 0x02 10 EL.Analogl Dead 0x1620
0x2502 0x03 10 EL.Analogl Offset 0x1630
0x2502 0x04 10 EL.Analog2 Filter 0x1640
0x2502 0x05 10 EL.Analog2 Dead 0x1650
0x2502 0x06 10 EL.Analog2_Offset 0x1660
0x2502 0x07 08 EL.Analog_Speed Con 0x1670
0x2502 0x08 08 EL.Analog_Torque Con 0x1680
0x2502 0x09 08 EL.Analog_MaxT_Con 0x1690
0x2502 0x0A 10 EL.Analog_Speed Factor 0x16A0
0x2502 0x0B 10 EL.Analog_Torque_Factor 0x16B0
0x2502 0x0C 10 EL.Analog_MaxT_Factor 0x16C0
0x2502 0x0D 10 EL.Analog_Dead High 0x16D0
0x2502 0xO0E 10 EL.Analog_Dead_Low 0x16EQ
0x2502 Ox0F 10 Analogl out 0x16F0
0x2502 0x10 10 Analog2 out 0x1700
0x2507 0x02 08 Group_OD_RW 0x1800
0x2507 0x01 20 Position_Offset 0x1810
0x2507 0x02 10 Velocity Offset 0x1820
0x2508 OxO0F 08 Group_ OD_RW 0x1900
0x2508 0x01 10 EL.Gear Factor[0] 0x1910
0x2508 0x02 10 EL.Gear_Divider[0] 0x1920
0x2508 0x03 08 EL.PD_CW 0x1930
0x2508 0x04 20 Gear_Master 0x1940
0x2508 0x05 20 Gear_Slave 0x1950
0x2508 0x06 10 EL.PD_Filter 0x1960
0x2508 0x07 10 Gear_Div_Error 0x1970
0x2508 0x08 10 EL.Frequency Check 0x1980
0x2508 0x09 10 EL.PD_ReachT 0x1990
0x2508 0x0A 08 EL.Master Capture_Enable 0x19A0
0x2508 0x0B 10 Reserve 0x19B0
0x2508 0x0C 10 Master_Speed 0x19C0
0x2508 0x0D 10 Slave Speed 0x19D0
0x2508 Ox0E 08 CPLD_Shift.All 0x19E0
0x2508 Ox0F 20 Master_Capture 0x19F0
0x2509 0x0E 10 Group OD RW 0x1A00
0x2509 0x01 10 Gear_Factor[1] 0x1A10
0x2509 0x02 10 Gear_Divider[1] 0x1A20
0x2509 0x03 10 Gear_Factor[2] 0x1A30
0x2509 0x04 10 Gear_Divider[2] 0x1A40
0x2509 0x05 10 Gear_Factor[3] 0x1A50
0x2509 0x06 10 Gear_Divider[3] 0x1A60
0x2509 0x07 10 Gear_Factor[4] 0x1A70
0x2509 0x08 10 Gear_Divider[4] 0x1A80
0x2509 0x09 10 Gear_Factor[5] 0x1A90
0x2509 0x0A 10 Gear_Divider[5] 0x1AA0
0x2509 0x0B 10 Gear_Factor[6] 0x1ABO
0x2509 0x0C 10 Gear_Divider[6] 0x1ACO
0x2509 0x0D 10 Gear_Factor[7] 0x1ADO
0x2509 Ox0E 10 Gear_Divider[7] O0x1AEQ
0x250A 0x08 08 Group_OD_RW 0x1B00
0x250A 0x01 20 EL.Master Period 0x1B10
0x250A 0x02 08 EL.Closed Loop 0x1B20
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0x250A 0x03 08 EL.Master_Direction 0x1B30
0x250A 0x04 10 EL.Closed Error 0x1B40
0x250A 0x05 20 Reserve 0x1B50
0x250A 0x06 10 Reserve 0x1B60
0x250A 0x07 20 Pos_Abs_Master 0x1B70
0x250A 0x08 10 Master_Speed VL 0x1B80
0x2600 0x00 10 Error_Mask 0x1C00
0x2601 0x00 10 Error_State.All 0x1F00
0x2602 0x00 10 Error_State? 0x2000
0x2605 0x06 08 Group_ OD_RW 0x2200
0x2605 0x01 10 Error_Mask 0x2210
0x2605 0x02 10 EL.Store_Mask_ON 0x2220
0x2605 0x03 10 EL.Store Mask OFF 0x2230
0x2605 0x04 10 Error Mask2 0x2240
0x2605 0x05 10 EL.Store_ Mask ON2 0x2250
0x2605 0x06 10 EL.Store_Mask OFF2 0x2260
0x2F81 0x00 08 EL.CAN_Baudrate 0x2300
0x2FEQ 0x00 10 EL.RS232 Bandrate 0x2400
0x2FE1 0x01 10 (word *) U2BRG 0x2500
0x2FE1 0x01 20 ED Sim 0x2510
0x2FE2 0x00 10 EL.RS485 Bandrate 0x2600
0x2FE3 0x00 10 (word *) U1BRG 0x2700
0x2FF0 0x15 08 Group OD RW 0x2900
0x2FF0 0x01 08 Store_Loop Data 0x2910
0x2FFO0 0x02 08 Store_Device Data 0x2920
0x2FFO0 0x03 08 Store_Motor Data 0x2930
0x2FF0 0x04 08 EL.Key Address F001 0x2940
0x2FF0 0x05 08 Group OD RW 0x2950
0x2FFO0 0x06 10 Group_ OD RW 0x2960
0x2FF0 0x07 10 Group OD RW 0x2970
0x2FF0 0x08 10 Group OD RW 0x2980
0x2FF0 0x09 10 Group_ OD RW 0x2990
0x2FF0 0x0A 10 Group_ OD_RW 0x29A0
0x2FF0 0x0B 10 Group OD RW 0x29B0
0x2FFO0 0x0C 10 Tuning_Start 0x29C0
0x2FF0 0x0D 10 Group OD RW 0x29D0
0x2FF0 Ox0E 10 Group_ OD RW 0x29E0Q
0x2FF0 0x0F 20 Soft_Version LED 0x29F0
0x2FFO0 0x10 08 Group_ OD RW 0x2A00
0x2FF0 0x11 08 Group_OD_RW 0x2A10
0x2FF0 0x12 08 Group OD RW 0x2A20
0x2FFO0 0x13 10 No_ Motor 0x2A30
0x2FF0 0x14 10 Real Speed RPM 0x2A40
0x2FFO0 0x15 08 Store_Resolver 0x2A40
0x2FFO0 0x15 08 Reserve 0x2A40
Ox2FF7 0x00 20 Time_Driver 0x2D00
0x2FFD 0x00 10 User Secret 0x2E00
Ox2FFF 0x00 10 Bootloader 0x2F00
0x6004 0x00 20 Pos Abs 0x3000
0x6040 0x00 10 Control_Word 0x3100
0x6041 0x00 10 Status Word.All 0x3200
0x605A 0x00 10 EL.Quick _Stop Mode 0x3400
0x605B 0x00 10 EL.Shutdown Stop_Mode 0x3410
0x605C 0x00 10 EL.Disable Stop Mode 0x3420
0x605D 0x00 10 EL.Halt Mode 0x3430
0x605E 0x00 10 EL.Fault_Stop Mode 0x3440
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0x6060 0x00 08 Operation_Mode 0x3500
0x6061 0x00 08 Operation_Mode Buff2 0x3600
0x6063 0x00 20 Pos_Actual 0x3700
0x6064 0x00 20 Pos_Actual 0x3710
0x6065 0x00 20 EL.Max_Following_Error 0x3800
0x6067 0x00 20 EL.Target Pos Window 0x3900
0x606B 0x00 20 Speed Demand_Buff 0x3A00
0x606C 0x00 20 Speed Real Filter 0x3B00
0x6071 0x00 10 Group_OD_RW 0x3C00
0x6071 0x00 10 CMD g 0x3C00
0x6073 0x00 10 Max_Current 0x3D00
0x6073 0x00 10 EL.CMD_g_Max 0x3D00
0x6078 0x00 10 Actual Current 0x3E00
0x6078 0x00 10 I gb 0x3E00
0x607A 0x00 20 Pos_Target 0x4000
0x607C 0x00 20 EL.Home_Offset 0x4100
0x607D 0x02 08 Group_OD_RW 0x4400
0x607D 0x01 20 EL.Soft Positive Limit 0x4410
0x607D 0x02 20 EL.Soft_Negative Limit 0x4420
0x607E 0x00 08 EL.Invert Dir 0x4700
0x607F 0x00 20 EL.Max_Speed 0x4800
0x6080 0x00 10 Group_OD_RW 0x4900
0x6081 0x00 20 Profile Speed 0x4A00
0x6083 0x00 20 EL.Profile_Acce 0x4B00
0x6084 0x00 20 EL.Profile_Dece 0x4C00
0x6085 0x00 20 EL.Quick_Stop Dece 0x3300
0x6098 0x00 08 EL.Homing_Method 0x4D00
0x6099 0x05 08 Group_ OD_RW 0x5000
0x6099 0x01 20 EL.Homing_Speed_Switch 0x5010
0x6099 0x02 20 EL.Homing Speed Zero 0x5020
0x6099 0x03 08 EL.Homing Power On 0x5030
0x6099 0x04 10 EL.Homing_Current 0x5040
0x6099 0x05 08 EL.Home_ Offset Mode 0x5050
0x6099 0x06 20 Speed_Pos_Average 0x5060
0x6099 0x07 20 Speed_Demand_Diff 0x5070
0x6099 0x08 10 Pos Filter Errl 0x5080
0x6099 0x09 20 Pos_Filter Out Err 0x5090
0x6099 0x0A 20 Profile_Dece Buff 0x50A0
0x609A 0x00 20 EL.Homing_Accelaration 0x5200
0x60F4 0x00 20 Pos_Error 0x5500
0x60F5 0x07 10 Group_ OD_RW 0x5600
0x60F5 0x01 10 Kci_d 0x5610
0x60F5 0x02 20 PID_Limit_g 0x5620
0x60F5 0x03 20 PID_Limit d 0x5630
0x60F5 0x04 10 EL.Kap 0x5640
0x60F5 0x05 10 EL.Kad 0x5650
0x60F5 0x06 10 EL.User It | 0x5660
0x60F5 0x07 10 EL.User It Filter 0x5670
0x60F6 0x27 08 Group_ OD_RW 0x5800
0x60F6 0x01 10 EM.Kcp 0x5810
0x60F6 0x02 10 EM.Kci 0x5820
0x60F6 0x03 10 EL.Speed Limit Factor 0x5830
0x60F6 0x04 10 EM.N_Compensation 0x5840
0x60F6 0x05 10 EM.N_bEMF 0x5850
0x60F6 0x06 10 Comm_Shift UVW 0x5860
0x60F6 0x07 10 \Woltage Angle Adjust 0x5870
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0x60F6 0x08 10 CMD g 0x5880
0x60F6 0x09 10 CMD _d 0x5890
0x60F6 0x0A 08 SVPWM 0x58A0
0x60F6 0x0B 10 K DC 0x58B0
0x60F6 0x0C 10 CMD_q_Buff Filter 0x58C0
0x60F6 0x0D 10 CMD_d_Buff 0x58D0
0x60F6 0x0E 10 CMD_q_Max_Buff 0x58E0Q
0x60F6 O0x0F 10 CMD_q_Limit 0x58F0
0x60F6 0x10 10 Driver |t Real 0x5900
0x60F6 0x11 10 Driver_lIt Max 0x5910
0x60F6 0x12 10 Motor It _Real 0x5920
0x60F6 0x13 10 Motor_IIt Max 0x5930
0x60F6 0x14 10 | a 0x5940
0x60F6 0x15 10 I b 0x5950
0x60F6 0x16 10 Angle 0x5960
0x60F6 0x17 10 | g 0x5970
0x60F6 0x18 10 I db 0x5980
0x60F6 0x19 20 PID g Sum 0x5990
0x60F6 0x1A 20 PID_d_Sum 0x59A0
0x60F6 0x1B 20 PID g Out 0x59B0
0x60F6 0x1C 20 PID d Out 0x59C0
0x60F6 0x1D 10 PID g _Int 0x59D0
0x60F6 Ox1E 10 PID d Int 0x59E0Q
0x60F6 Ox1F 10 U a 0x59F0
0x60F6 0x20 10 Ub 0x5A00
0x60F6 0x21 10 U q 0x5A10
0x60F6 0x22 10 (word *) PDC1 0x5A20
0x60F6 0x23 10 (word *) PDC2 0x5A30
0x60F6 0x24 10 (word *) PDC3 0x5A40
0x60F6 0x25 10 Angle B 0x5A50
0x60F6 0x26 10 User It Real 0x5A60
0x60F6 0x27 10 Z Capture_Angle O0x5A70
0x60F7 0x12 08 Group_ OD_RW 0x6000
0x60F7 0x01 10 EL.Chop_Resistor 0x6010
0x60F7 0x02 10 EL.Chop_Power_Rated 0x6020
0x60F7 0x03 10 EL.Chop_Filter 0x6030
0x60F7 0x04 10 EL2.Ripple DCBUS Filter 0x6040
0x60F7 0x05 10 EL2.RELAY Time 0x6050
O0x60F7 0x06 08 Reserve 0x6060
O0x60F7 0x07 10 Reserve 0x6070
0x60F7 0x08 10 EL2.Temp Device Offset 0x6080
Ox60F7 0x09 10 (word *) DTCON1 0x6090
0x60F7 0x0A 08 EL.Frequency Switch Enable 0x60A0
Ox60F7 0x0B 10 Temp_Device 0x60B0
0x60F7 0x0C 10 Ripple DCBUS 0x60C0
0x60F7 0x0D 10 Chop_Power Real 0x60D0
0x60F7 Ox0E 10 Reserve 0x60EQ
0x60F7 Ox0F 20 PWM_Time Current 0x60F0
0x60F7 0x10 20 PWM_ Time Last 0x6100
0x60F7 0x11 10 STO_Status 0x6110
0x60F7 0x12 10 Real DCBUS 0x6120
0x60F9 0x2B 08 Group_OD RW 0x6300
0x60F9 0x01 10 EL.Kvp[0] 0x6310
0x60F9 0x02 10 EL.Kvi[0] 0x6320
0x60F9 0x03 08 EL.Notch_N 0x6330
0x60F9 0x04 08 EL.Notch_On 0x6340
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0x60F9 0x05 08 EL.Speed Fb N 0x6350
0x60F9 0x06 08 EL.Speed Mode 0x6360
0x60F9 0x07 10 EL.Kvi T32 0x6370
0x60F9 0x08 20 EL.Kvi_Sum_Limit 0x6380
0x60F9 0x09 08 EL.PI Switch 0x6390
0x60F9 0x0A 20 EL.Target Speed Window 0x63A0
0x60F9 0x0B 10 EL.Kd Virtual 0x63B0
0x60F9 0x0C 10 EL.Kp Virtual 0x63C0
0x60F9 0x0D 10 EL.Ki_Virtual 0x63D0
0x60F9 0x0E 10 EL.K Load 0x63E0
0x60F9 O0x0F 10 Sine_Frenquency Adj 0x63F0
0x60F9 0x10 10 EL.Sine_Amplitude 0x6400
0x60F9 0x11 10 EL.Tuning_Scale 0x6410
0x60F9 0x12 10 EL.Tuning_Filter 0x6420
0x60F9 0x13 10 Tuning_Time 0x6430
0x60F9 0x14 10 EL.Zero Speed Time 0x6440
0x60F9 0x15 08 EL.Output_Filter N 0x6450
0x60F9 0x16 10 Speed QEI Back 0x6460
0x60F9 0x17 20 Speed_Fb_Outl 0x6470
0x60F9 0x18 10 Real Speed RPM 0x6480
0x60F9 0x19 10 Real Speed RPM?2 0x6490
0x60F9 Ox1A 10 Speed_1mS 0x64A0
0x60F9 0x1B 20 Speed_Real Filter 0x64B0
0x60F9 0x1C 20 Speed_Error 0x64C0
0x60F9 0x1D 10 Speed Err_Err 0x64D0
0x60F9 0x1E 20 Speed Curr_Out 0x64EQ
0x60F9 Ox1F 20 Speed_Curr_Sum 0x64F0
0x60F9 0x20 10 CMD g PID 0x6500
0x60F9 0x21 20 PID_Virtual 0x6510
0x60F9 0x22 20 Speed_Virtual 0x6520
0x60F9 0x23 10 Errorl Virtual 0x6530
0x60F9 0x24 10 Tuning_Input 0x6540
0x60F9 0x25 10 Tuning_Sine 0x6550
0x60F9 0x26 20 Tuning_Sum 0x6560
0x60F9 0x27 10 Tuning_Time_Count 0x6570
0x60F9 0x28 08 Pl Point 0x6580
0x60F9 0x29 20 Speed _Demand_Filter 0x6590
0x60F9 0x2A 10 EL.K Load N 0x65A0
0x60F9 0x2B 20 EL.Quick_Stop Dece2 0x65B0
0x60FB Ox0E 08 Group_ OD RW 0x6800
0x60FB 0x01 10 EL.Kpp[0] 0x6810
0x60FB 0x02 10 EL.K Velocity FF 0x6820
0x60FB 0x03 10 EL.K Acc FF 0x6830
0x60FB 0x04 08 EL.Pos Speed Filter 0x6840
0x60FB 0x05 10 EL.Pos_Filter N 0x6850
0x60FB 0x06 08 EL.Store Position 0x6860
0x60FB 0x07 20 EL.Pos_Shift 0x6870
0x60FB 0x07 10 Reserve 0x6870
0x60FB 0x08 20 Pos_Error 0x6880
0x60FB 0x09 20 Speed_Calculat_Buff 0x6890
0x60FB 0x0A 20 Speed Demand Pos 0x68A0
0x60FB 0x0B 20 Profile_Speed Buff 0x68B0
0x60FB 0x0C 10 Acc_Feedforward 0x68C0
0x60FB 0x0D 20 Pos_Filter Out 0x68D0
0x60FB 0x0E 20 Pos_Target Profile 0x68EQ
0x60FC 0x00 20 Pos _Demand 0x6C00
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0x60FD 0x00 10 Din_Status.All 0x6D00
0x60FD 0x00 20 Digital Inputs 0x6D00
0x60FE 0x01 08 Group_OD RW 0x6E00
0x60FE 0x01 20 Digital_Outputs 0x6E10
0Xx60FF 0x00 20 Speed Demand 0x6F00
0x6410 Ox1A 08 Group OD RW 0x7000
0x6410 0x01 10 EM.Motor_Num 0x7010
0x6410 0x02 08 EM.Feedback Type 0x7020
0x6410 0x03 20 EM.Feedback Resolution 0x7030
0x6410 0x04 20 EM.Feedback Period 0x7040
0x6410 0x05 08 EM.Motor_Poles 0x7050
0x6410 0x06 08 EM.Commu_Mode 0x7060
0x6410 0x07 10 EM.Commu_Curr 0x7070
0x6410 0x08 10 EM.Commu_Delay 0x7080
0x6410 0x09 10 EM.Motor _lIt_| 0x7090
0x6410 0x0A 10 EM.Motor_lIt_Filter 0x70A0
0x6410 0x0B 10 EM.Imax_Motor 0x70B0
0x6410 0x0C 10 EM.L_Motor 0x70C0
0x6410 0x0D 08 EM.R_Motor 0x70D0
0x6410 Ox0E 10 EM.Ke Motor 0x70EQ
0x6410 OxOF 10 EM.Kt_Motor 0x70F0
0x6410 0x10 10 EM.Jr_Motor 0x7100
0x6410 0x11 10 EM.Brake Duty Cycle 0x7110
0x6410 0x12 10 EM.Brake Delay 0x7120
0x6410 0x13 08 EM.Invert_Dir_Motor 0x7130
0x6410 0x14 10 EM.Motor_Num 0x7140
0x6410 0x15 10 EM.Motor BW 0x7150
0x6410 0x16 10 Motor Using 0x7160
0x6410 0x17 08 EM.Motor_With_Brake 0x7170
0x6410 0x18 10 EM.Temp_Motor_Ref 0x7180
0x6410 0x19 10 Temp_Motor 0x7190
0x6410 Ox1A 10 EM.Gain_Factor 0x71A0
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Appendix 8: Selection for Brake Resistor

Brake Resistor[Q] Brake Brake

Driver Brake . Resistor
. . Resistor .
Driver Model Power| Resistor Power[W] Withstand

W] Min. | Max. Ref. Model(Ref.) (Ref.) Voltage[VDC]
' (Min.)

200W
FD4225-AA-000 400W 39 100 75 T-75R-100 100
750W
1. OKW
FD4325-AA-000 | 1. 05KW 27 51 39 T-39R-200
1. 26KW
1. 26KW
1. 57KW
FD622S-AA-000 | 1. 88KW 47 150 75 T-75R-200 800
2. 1kw
2. 3kw

500

200

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 9: Selection for Fuse

Driver Model Driver Power[W] Specification
200W 3. 5A/250VAC
FD4225-AA-000 400W TA/250VAC
T50W 15A/250VAC
1000W 20A/250VAC
FD432S-AA-000 1. 05KW 20A/250VAC
1. 26KW 25A/250VAC
1. 26KW
15A/500VAC
1. B7KW
FD6225-AA-000 1. 88KW 20A/500VAC
2. 1KW
25A/250VAC
2. 3KW
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