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Safety Precaution

To avoid personal injury and property damage, please read the following safety information carefully before

commissioning and using the drive.

The following safety measures must be strictly observed:

c Warning
[ ]

FM driver in normal operation will have a maximum internal low voltage of about 70VDC, cut off the power
of the driver within 30 seconds, the driver still has a certain voltage, please wait until the driver voltage drops
to the safe range, then wiring or check, otherwise it may be electric shock. Do not wire the driver and motor

while they are working, otherwise you may get an electric shock.

Do not wire while the driver and motor are working, as there is a risk of electric shock

To prevent personal injury and property damage, only personnel with relevant professional knowledge are
allowed to operate the driver.

Follow the technical specifications and electrical installation standards during installation. The driver must be
well grounded.

Please do not put any object into the drive, otherwise it may cause damage to the drive.

If the drive is faulty and needs to be repaired, return the drive to the repair center. Unauthorized opening of
the drive or incorrect operation can damage the drive. If you open the drive shell without permission, the
warranty will be void.

When discarding the drive, please treat it according to the standard of industrial waste, so as not to cause

environmental pollution.

When the driver is applied to mechanical equipment directly involved in personal
safety (nuclear power control, medical equipment, trucks, trains, aircraft, such as
music and safety protection equipment, etc.), it is necessary to install preventive
installation equipment to avoid possible personal injury.

® Electronic devices have a corresponding life cycle. Machinery and equipment
must have adequate safety measures to ensure the safety of personnel and
equipment itself in the event of driver failure. Customers who install or use the

drive must bear the costs of machine failure and misoperation of the drive.
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1.1Product confirmation
Thank you for choosing the Kinco Stepper Drive product. After receiving the product, please check the
following items carefully:
®  Check the nameplate on the packing case and body to make sure the driver model is the same as the one you
ordered.
®  After opening the product package, please confirm that there are no abnormal conditions such as damage or
missing parts.
Please confirm that all fixed screws on the drive are loose.

Please check the received products according to the product list, if missing, please contact customer service.

Product List

Item count

Drive 1

Bus control stepper driver usage guide

Service Directory

Certificate of Conformity

SCSI 20P plug

Smm pitch size terminal(6 Pin)

Length 10mm diameter® 10 insulated terminal

Length 15mm diameter® 12 insulated terminal

— NN —= ===

Console cable(RS232 serial port to RJ45 crystal head cable)

Note: Console cable is an optional item. Please contact customer service if you have any requirements.

1.2 Driver nameplate

4 =
® | STEPPER MOTOR DRIVE

Kinco | Fmss0-AA-000

Kinco Electric (Shenzhen )Ltd.
MADE IN CHINA 3

S/N: FM0860112183320001

Figure 1-1 Driver nameplate
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1.3 Product model description

1.3.1 Naming rule

FM 8 60 - AA - 000
| F ] Fieldbus "—‘IV 000 | Software version
- L AA RS232,CAN
[ M | Microstep LA RS232,R5485
EA RS232,EtherCAT
Max workin
= voltage SOVE?C < 60 Output phase curent 6A
8 Max working 80 Output phase curent 8A
voltage 80VDC

1.3.2 Product

feature

Table 1-1 Product specification

Model FM860-AA/LA-000 FM880-EA-000 FM560-EA-000
Input voltage 24~70VDC 24VDC~70VDC 24VDC~50VDC
Over-voltage Above 85VDC

protection
Windervaliinge Below 15VDC
protection

Output current

0.15~8A (Peak)

0.1~10A  (Peak) 0.1~6A (Peak)

Subdivision

Set by "KincoStep" software

Adaptable motor

42/57/86series 2-phase
or57/85series 3-phase
hybrid stepping motor

Two-phase type 42, 57 hybrid
stepping motor

Two-phase86 and three-phase
57,85 hybrid stepping motor

C

Control mode

CANopen or Modbus

control;Analog
control, pulse control:

ontrol;I/O

EtherCAT bus protocol control,IOcontrol,analog control pulse
control: PLS+DIR ,CW/CCW,A+Bphase

PLS+DIR,CW/CCW,
A+B
Cooling method Natural cooling
Weight
(Stille gk 0.36 Kg 0.363Kg
6 digital inputs , three of which support wide voltageinput(5~24VDC);
1 (0) 3 digital outputs;

1 analog input channel(+£10V) speed control ;

Protection function

Over voltage,under voltage,over heat and over current protection
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Chapter 2 Precautions and installation requirement

2.1 Precaution

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.

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 driver.

Avoid the driver and stepper motor from dropping or striking because they are precision equipment.

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

The use of the driver in the industrial electromagnetic environment has requirements for EMC, which needs

to connect the power filter and add a magnetic ring to the motor cable.

2.2 Environment Condition

Table 2-1 Environment requirement

Environment Condition
Temperature Operation temperature: 0°C~40°C (ice-free)
Storage temperature: -10°C~70°C (ice-free)
Fumidity Operating hqmidity: Less than 90%RH (no conder'lsation)
Storage humidity: Less than 90%RH (no condensation)
Air Indoor (No direct sunlight), no corrosive gas or combustible gas, no oil vapor or dust
altitude Below 1000m above the sea level
Vibration 59 m/s’

2.3 Mounting direction and spacing

The driver should be vertically installed on wall,and the upper and lower spacing should be reserved.Take fully

into account heat dissipation when using any heating components (such as braking resistors) so that the driver is

not affected.
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3.1 FM860

SW7..5SW10
Communication port Switch

Heat sink

X14 (IN) X1B (DUT)
Communication port of

- RUN/ERP
Field Bus LED lamp
1D Dial switch
Cover X2
RS232 port
X31/0
X4
Power Supply Port
Figure 3-1 FM860 overview
3.1.1 Interface introduction
Table 3-1 Interface introduction
Interface Symbol Function
SW7~SW10 Communication port Switch
Field Bus XTA(IN) :
X1B(OUT) CAN Bus Or RS485 Bus interface
ID Switch SW1~SW6 ID Switch
RS232 X2 RS232 interface
DIN1+
DIN1-
DIN2+
DIN2-
DIN3+
I0 DIN3- X3 Digital signal input
DIN4
DINS5
DIN6
COMI

12




Chapter 3 Drive introduction

AIN1+

AIN1-

GND

5VDC

24VDC

OUT1

OUT2

COMO

OUT3+

OUTS3-

Analog signal input and logic voltage interface

Digital signal output

Power and
motor
interface

A+/U

A-/V

B+W

GND

Vdc+

X4

2 or 3 phase stepper motor cable interface

Power supply input DC24-70V

3.1.2 DIP switch

3.1.2.1 ID Setting up
Table 3-2 ID setting up

SW1 SW2 SW3 SW4 SW5 SW6 Node ID
OFF OFF OFF OFF OFF OFF EEPROM
ON OFF OFF OFF OFF OFF 1
OFF ON OFF OFF OFF OFF 2

ON ON OFF OFF OFF OFF 3

ON ON ON ON ON ON 63

Note: Pease use the PC software to set and save your parameters when Node-ID is bigger than 63, and all of

switch have to be set as OFF. And use the value of EEPROM when it is power-on, but not in value of switch.

3.1.2.2 Communication interface switch setting

Table 3-3Communication port

SW7=0ON, SW8=ON RS485 2-wire mode (half-duplex data transmission)
SW7=0OFF, SW8=OFF RS485 4-wire mode (full duplex data transmission)
120 Q DIP switch of termination resistors
CAN bus Used when SW9=0ON, SW10=OFF SW9=0OFF, SWI10=OFF Disable
2-wire mode | Used when SW9=0ON, SW10=OFF SW9=0OFF, SWI10=OFF Disable

RS485 bus

4-wire mode

Used when SW9=0ON,

SW10=ON SW9=0OFF, SW10=OFF Disable

13
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3.1.31/0
DIN4 DING OUTH1 ouT2 | |OUT3+
11 19
DINS COMI COMO| |[OUT3-| |24VDC
12 20
DIN1+ DIN2+ DIN3+ AIN1+ 5VDC
1 9
DIN1- DIN2- DIN3- AIN1- GND
. 10
Figure 3-2 Wiring diagram
v Posltlon 1
7 Posltion 11 — Laxt Posfion

Figure 3-3 I/O pins

Table 3-4 10 function definition

Name | SCSIpin | Signal Description Function
1 DINT+ DINI+ input High speed digital signal input interface
2 DINI- DINI- input Input voltage: 5~24VDC
3 DIN2+ DIN2+ input Input current: 8mA@S5VDC,12mA@24VDC
4 DIN2- DIN2- input Effective input signal: >3VDC
5 DIN3+ DIN3+ input Invalid input signal: <1.5VDC
Q 6 DIN3- DIN3- input Maximum input frequency:400KHz
/O 1 DINd DINd %nput Low speed digital signal input interface
12 DINS DINS input Input voltage: 12~24VDC
13 DIN6 DING input Input current: 4mA@12VDC,8mA@24VDC
Effective input signal: >8VDC
DIN4, DINS, DIN6 Invalid input signal: <5VDC
14 COMI . . .
Input common terminal | Maximum input frequency:10kHz

14
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AINI+ | AINI+ Differential input | Analog signal input interface
8 AINI- AINI- Differential input | Input impedance:180K
Common port both for | Max input frequency:4kHz
10 GND AINland Logic power Max withstand voltage:24VDC
9 5VDC | 5VDC logic power output | Max output current:200mA
20 24VDC | 24VDC logic power input Auxiliary logic power supply when external
power supply does not work
15 OUTI OUTTI output
17 ouT2 OUT?2 output Max output current: 100mA
16 COMO OUT1,0UT2 ' Max voltage drop: 0.8VDC@100mA
Output common terminal | Max withstand voltage:30VDC
19 OUT3+ OUT3+ output Max output frequency:1kHz
18 OUT3- OUT3- output

3.1.4 Computer interface

3.1.4.1 RS232 interface
Table 3-5 RS232 definition

Fin Pozition

o

8 1
ERERNN

Figure 3-4 RJ45 plug and socket

Name RJ45 pin Signal Description Function

1 NC -

2 NC -

3 TX Transmitted data isgi;zl cl;)m?unicat;’o;li)rgerface

X2 4 GND Signal ground clault ?u .rate: .
Communication data bit: 8
RS232 5 NC - .
- Stop bit: 1

6 RX Received data None Parity bit

7 NC R

8 NC -

Note: You can use the console cable, convert DB9 needle interface

15
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3.1.4.2 CAN interface
Table 3-6 CAN definition
Name RJ45 pin Signal Description Function
! CAN H CAN differential signal
2 CAN L
3 GND Signal Ground
X1 4 NC - CAN bus interface
CAN 5 NC - Default baud rate: 500K
6 NC -
7 NC -
8 GND Signal Ground
3.1.4.3 RS48S interface
Table 3-7 RS485 definition
Name RJ45 pin Signal Description Function
; /I;{XX Received data
3 GND Signal Ground RS485 communication interface
Default baud rate: 19200
X1 4 X Transmitted data Communication data bit: 8
RS485 S X Stop bit: 1
6 NC - None Parity bit
7 NC -
8 GND Signal Ground
Note:

1) The CAN interface and RS485 interface cannot coexist on the same driver. X1 of FM860-AA-000 is the CAN

interface,and X1 of FM860-LA-000 is the RS485 interface.

2) There are two X1 interfaces, X1A (IN) and X1B (OUT). The pins of the two interfaces are directly connected

and have the same functions. This is mainly to facilitate use of standard network cables and connect the driver in

parallel to the bus.

3) RS232 can use the console cable, convert DB9 needle interface

3.1.5 X1 and X2 LED lamp definition
Table 3-8 LED definition

Name Color Definition
Green Power instruction
X2 Orange RS232 receive instruction
Green Fieldbus send instruction
X1 Orange Fieldbus receive instruction

16
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3.2 FM880&FM560

Heat sink
X1A(IN)
X1B(0UT)
Communication interface RUN/ERR
LED lamp
X2
Housing RS232 port
X3
10
X4

Power supply port

Figure 3-5 FM880 overview

3.2.1Interface introduction
The FM880 and FM560 driver pin definitions are the same, and this section of interface definition introduction

applies to both FM560 and FM880 drivers.

Table 3-9 Interface introduction

Interface Symbol Function

Fieldbus XIA(IN)

X1B(OUT) EtherCAT bus interface

RS232 X2 RS232 interface

DIN1+
DIN1-
DIN2+
DIN2-
DIN3+
DIN3-
10 DIN4 X3
DINS5
DIN6
COMI

Digital signal input interface

AIN1+
AIN1-
GND

Analog signal input interface
Logical voltage interface

17
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5VDC
24VDC
OUT1
OoUT2
COMO Digital signal output interface
OUT3+
OUT3-
A+/U
Power and ]_i;j:?/\/ 2 or 3 phase stepper motor cable interface
motor X4
interface B-/R-
GND Power supply input DC24-70V(FM880)
Vdc+ Power supply input DC24-50V(FM560)
3.2.21/0
DIN4 DING OUT1 ouT2 OUT3+
19
DINS COMI COMO OuUT3-| |24VDC
12 20
DIN1+ DIN2+ DIN3+ AINT+ oVDC
9
DIN1- DIN2- DIN3- AIN1- GND
2 10
Figure 3-6 Wiring Diagram
vV Posltlon 1
i A
1
v Positlon 11 — Last Position

Figure 3-7 1/O pins
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Table 3-10 IO function definition

Name SCSI pin Signal Description Function
1 DINT+ DINI+ input High speed digital signal input interface
2 DINI- DINTI- input Input voltage: 5~24VDC
3 DIN2+ DIN2+ input Input current: 8mA@S5VDC,12mA@24VDC
4 DIN2- DIN2- input Effective input signal: >3VDC
5 DIN3+ DIN3+ input Invalid input signal: <1.5VDC
6 DIN3- DIN3- input Maximum input frequency:400KHz
11 DIN4 DIN4 input Low speed digital signal input interface
12 DINS DINS input Input voltage: 12~24VDC
13 DING DING6 input Input current: 4mA@12VDC,8mA@24VDC
DIN4, DIN5, DIN6 | Effective input signal: >8VDC
14 COMI Input common Invalid input signal: <5VDC
terminal Maximum input frequency:10kHz
AIN1+ Differential
X3 ’ AINT+ input Analog signal input interface
/O 3 AINI- AIN1- Differential Input impedance: 180K
input Max input frequency:4kHz
Common port both for | Max withstand voltage:24VDC
10 GND .
AlINland Logic power
9 5VDC SVDC logic power |\ r oot current:200mA
output
20 24VDC 24VDC. logic power | Auxiliary logic power supply when external
input power supply does not work
15 OUTI1 OUT]1 output
17 OuUT2 OUT2 output Outl and OUT2 max output current: 100mA
OUTI1,0UT2 OUT3 max output current: 400mA
16 COMO Output common Max voltage drop: 0.8VDC@100mA
terminal Max withstand voltage:30VDC
19 OUT3+ OUT3+ output Max output frequency:1kHz
18 OUT3- OUT3- output
3.2.3 Computer interface
" Fir Posziticn

ﬂ

8 1
LLLELELD

Figure 3-8 RJ45 plug and socket
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3.2.3.1 RS232 interface
Table 3-11 RS232 definition

Name RJ45 pin Signal Description Function
1 NC -
2 NC - o
3 TX Transmitted data RS232 communication interface
- Default baud rate: 38400
X2 4 GND Signal ground . .
Communication data bit: 8
RS232 5 NC - .
. Stop bit: 1
6 RX Received data None Parity bit
7 NC -
8 NC -
Note: You can use the console cable, convert DB9 needle interface
3.2.3.2 EtherCAT interface
Table 3-12 EtherCAT definition
Name RJ45 pin Signal Description Function
1 TD+ Send signal positive end
2 TD- Send signal negative end
3 RD+ Receive signal positive end EtherQATbgs interface
X1 4 NC i X1A sllgnal mput
EtherCAT 5 NC X1B signal output
- 100BASE-TX(IEEE802.3)
6 RD- Receive signal negative end | HP AUTO-MDIX
7 NC -
8 NC -
Note:

1) There are two X1 interfaces, X1A (IN) and X1B (OUT). The pins of the two interfaces have the same

name, but they are independent physical interfaces and are not directly connected to each other.

2) The EtherCAT port of the driver has the Auto-MDIX detection function, which automatically identifies

whether the sending and receiving pairs need to be exchanged according to the status of the pins during

operation, so the communication can be carried out by using the directly connected network cable or the

crossed network cable.

3) Class 5 twisted pair (or higher standard) is recommended for field applications to reduce the introduction

of field interference signals.

3.2.3.3 X1 and X2 LED lamp definition

Table 3-13 LED definition

Name Definition Status Description
Off No data communication
Orange RS232 receive indicator
Fast blink Have data communication
X2
Off No data communication
Green RS232 send indicator
Fast blink Have data communication
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Off No network connection
Orange EtherCAT}ink activity Normally on Network connection
indicator . There is data communication on the
Fast blink
network
X1 Off initialization
Green EtherCAT running status Slow blink pre-operational
indicator Single blink safe-operational
Normally on operational
Note:

Fast blink: On 50ms, off 50ms(10Hz) ,repeat in this way
Slow blink: On 200ms, off 200ms(2.5Hz), repeat in this way
Single blink: On 200ms, off 1s,repeat in this way

3.3 Consolecable

The Console cable is the conversion cable between the driver and the computer. One side is connected to the
computer RS232 (DB9 needle interface) and the other side is connected to the driver RS232 (RJ45 interface).

Pos1

=

(7 N\\%

\\Y

Al
Pas8

Figure 3-9 RS232 conversion cable (1)

Figure 3-10 RS232 conversion cable (2)

The pin connection sequence of the conversion cable is as follows:

DB9 female

RXD (2)
XD (3)
DIR (4)
GND (5)
DSR (6)
RTS (7)
CTS (8)

RJ45 (network cable port)

TXD (3)

RXD (6)

DSR (7)

GND (4)&(5)

DTR (2)

CTS (8)

RTS (1)
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3.4 Driver external wiring diagram

Terminal resistance

Field Bus IN

Power supply
AC 220V

e

]

2

;ACJDC- {

Field Bus QUT

1D Station number

s
-

"‘Afﬂll s

DC 24V ~70V 54

RS232

@ X

10 Inputfoutput

Figure 3-11 FM860 driver external wiring diagram

Field bus IN  Field bus OUT

Power supply
AC 20V

F

1

I DC 24V~70V(FM880)
DC 24V~50V(FM560)

RS232

/O

Figure 3-12 FM880/FM560 driver external wiring diagram
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Chapter 4 Bus step debugging software instruction

4.1Software installation

Please access www.kinco.cn to download Kinco Stepping PC Software and unzip to use directly.

4.2 Quick start

4.2.1Debug software connection

You have to use Kinco Stepping PC software to set up the parameter by RS232 or CAN connector.
Please refer chapter 3 to connect step drive and motor before using.
Minimum system requirements for programming with RS232 ports:

® FM series stepper drivers, such as FM860
® The control logic voltage provided to the driver is 24VDC
® Console cable (see Appendix I1I )

PC 9 Pin D RS232 (RJ45 connector)
RxD (2) TXD (3)
TxD (3) RXD (6)
GND (5) GND (4)

Minimum system requirements for programming with the CAN interface:

FM860-AA

The control logic voltage provided to the driver is 24VDC
PEAK series USB or LPT adapter

CAN communication cable, needn’t power supply external.

Pecan 9 Pin D CAN(RJ45 connector)
CAN L (2) CAN L (2)
CAN _H (7) CAN H (1)

GND (3) GND (3)

4.2.2 How to use Kinco Stepping PC software
1.. Click the Kinco Stepping PC software folder and find the icon as Kincostep , and double click it to open the

software as following picture:

23
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s KincoStep V1.6 — O X

File Communication Driver

www.Kinco.cn

Comm Status: Closed 4
2.New project

{2 KincoStep V1.6 = O X
File Communication Driver Motor Operation Mode Transfer Language View Help

New afil

Open

Save

Exit Kinco®

www . kinco.cn

Create a new document |{Comm Status: Closed A
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3.1t will popup a dialog as following picture. Please click RS232 if the communication type is serial port, then

click the Next. _
s Interface Change E\E

" RS485

D
X
%]
N
©w
N

~
2
-
-
-
i
=2
]

= =
1]
E
s
o
7]
-
[x]
m
=

Click CAN if you use PECAN and press Next key.
-Qsi Interface Change EF

 RSu8S

" RS232

" 0ff Line

Next | Cancel

4. Then it will show us a dialog as following to set up COM, baud rate, ID and click the Red communication

buﬁonﬂ o

¥¢ Properties

==
con [comt o]

Baudrate (38480 «~

Driver 1D (127

Comm Status _ l

if you use PECAN, set CAN baud rate, drive ID number (follows are default parameters) and click the

Communication status button.

R Properties (o] @ ==
CAN UVer : Detail |

Baudrate |560 KBit/s L]

Driver ID |1
Comm Status _H
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5.Check whether there is Comm Status: Open COM1 38400 on the right-bottom and the light of Comm Status has

turned on in green. If yes, it is connecting successful.

COM |con1 -

Baudrate (38480 ~

on ]
Driver ID I17
|

Comm Status

CAN Ver : Detail |

Baudrate |s 00 KBit/s j

Driver ID |1
Comm Status ﬁ'

4.3Menu

Open Kincostep PC software, the use window is as follow:

s KincoStep V1.6

File Communication Driver Motor Iransfer Language View Help

Operation Mode

www._Kinco.cn

&

|Comm Status: Closed
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As shown in the figure , the top is the menu bar, mouse click each menu has the corresponding function to select

the submenu, the toolbar icon is the shortcut of common functions, The function of each menu are described in the

following table.

Table 4-1 Menu bar describtion
Name Function description
File New tasks, Open old file, Save
Communication Setting up the communication way and parameter from driver to PC.
Driver To control the drive, see 4.4
Motor To set up the motor parameter.
Operation mode Operation mode parameter configuration
Transfer Read/write drive parameters, see the appendix example for details
Language Set the language

4.4 Driver control

4.4.1 Driver configuration

{¢s Driver Configuration E’E'
| name | data | unit |
1 User_Password DEC
2 Auto_Half_Current_Enable DEC
3 Auto_Current_Percent 50.000 %
4 Half_Current_Time 1.5 s
5 Phase_Current_Limit 5.700 Arms
6 Max_Speed_RPH 2000 rpm
7 5Y_Output_Enable ] DEC
8 RS232_Bandrate 38400.000 Bandrate
9 RS485_Bandrate 19260.000 Bandrate
18 CAN_Baudrate 58 DEC
1 Node_ID 1 DEC
(12 [Node ID Offset 1 [DEC_______ |

In this menu, you can perform the basic configuration of the drive. Such as user password, RS232 communication

and other common parameters. You can right mouse, see the help prompt.

KincoStep

Pl Index: Ox2FFDO0
Name: User_Password
Data Type: Unsigned16 RWL
Modbus address: 0x2E0D
Operator Help:
user password, 16 bit ,1-65534
0:no key
65535:wrong input
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4.4.2 Motor configuration

motor type select
?< Motar Configuration =R(ch ASCIL...HEX.TYPE "C1"....3143._2586Q-06988
| name | data unit *00".....3030...no motor select “C2"___3243._2586Q-05180
N T T R B [ VR \C - 434d..self detect motor parameter
2 Hotor_Num HE ASCIT "XX".....5858...customer write parameter "C3".....3343 _25860-03865
i :o:ot:h;se :. llelise "A1"....3141..2542Q-03848 *C4"___3443 _25860Q-051F6
otor_Poles 0 p/r "A2"___3241.25420-02940 I
5 Motor_Phase_Current 1.697 arms “A3". 3341, 25420-0240 C5".....3543...2586Q-030B8...2586Q-85B8
: :::::‘E 2 'ig: z:" "A4"__3441.25420-0348(serial connect) "C6".....3643...2586Q-03080...2556Q-4580
8 Hotor_Tq 0.328 Nn "A5"._..3541..2542Q-0348(parallel connect) "C7".....3743._25860-01865.._2586(0)-3465
9 Hotor_Jr 08.080 kgen™2 "B17....3142.2556Q-03085 "D1"___3144__25110Q-054K1
10 Motor_Rot_Direction DEC "B2".__3242._2556Q-02976 . .
11 Feedback_Resolution 6808 DEC/rev *B3"__3342_25560-02054 D2".....3244..25110Q-047F0
"B4"...3442.2556Q-02741 "D3".....3344._25110Q-03999
"B5"....3542.._2557Q-0541(serial connect) "E1*__ 3145..25130Y-063R8

"B6".....3642...2557Q-0541(parallel connect) N ¥
"B7"....3742..2557Q-0956(serial connect) E2°.....3245..25130Y-039M0

"Bg"..._3842.2557Q-0956(parallel connect)  F1"--...3146..3557Q-04079
"B9"....3942..25570Q-1376(serial connect) "F2"....3246.35570Q-04056
"BA"....4142..2557Q-1376(parallel connect) "E3"___3346..3557Q-04042
"BB"....4242 . 2557Q-2280(serial connect) - .

"BC"....4342 2557Q-2280(parallel connect) G1".....3147...3585Q-04097

"BD"....4442 . 2557Q-25B2(serial connect) "G2".... 53247..3585Q-04067
"BE"....4542 2557Q-25B2(parallel connect) *G3"....3347. 35850-040F7

There are 3 kinds of methods for user to set up motor parameters.
1.Automatic detection of motor parameters (The driver is factory default and the motor model is MC)
Drive factory default setting:

The motor model is MC, the motor phase number is 2, and the motor phase current is the default value.

Driver setting is defaulted as 2 phase, the LED will show error if you use 3 phase motor:the RUN indicator
fast blink, and the ERR indicator is steady on. (If the user uses the debugging software, the real-time error menu
will display the internal error of the drive and find the motor error.) The user needs to change the number of
phases of the motor to 3, store the motor parameters, and the drive can be used normally after restart.
2.Select motor type

User also can select the right motor type if you don”’ t like to use automatic detection of motor parameters,
then the parameters will be listed into the dialog by automation.
3.User defined(Motor type as XX)

If you selected the motor which are not in the list, please set motor type as XX, then set the motor parameters

by manual.

4.4.3 Current setting

For the factory driver, the default motor phase current is 3Arms for FM860 and 1Arms for FM880. Users can
set the motor phase current according to the application requirements. After the user changes the current Settings,
the motor parameters need to be stored, and the drive can be used normally after restarting.

If the user needs the driver to output more current, please contact the manufacturer.

28



Chapter 4 Bus step debugging software instruction

4.4.4 Microstep setting
OPulseMode =101

| name | data | unit |
1% PD_CUW AB 1 DEC
2 Microstep 1600 step/rev
3= Gear_Haster_Speed 5] kHz
L= Gear_Slave_Speed 8 kHz
5 Gear_Master_Num [§] DEC
6 Pulse_Slave_Num (5] DEC
7 Pulse_Filter 3 DEC
8 Frequency_Limit 600 KkHz

In pulse mode (-4 mode), The microstep settings : Microstep = the number of pulses per revolution/ (360° /
Step angle)
Note:

The number of pulses per revolution must lager than or equal to 200 for 2 phase motor setting. As for 3 phase

motor, the number of pulses per revolution must larger than or equal to 300.

4.4.5 Basic operation

s Basic Operation E‘ B |5
| name | data | unit [

1% Dperation Mode Display DEC

2= Status_Word HEX

3= Position Actual step

Ly Real Speed RPH rpm

Sx Current_Actual Arms

6% Real DCBUS Uoltage Udc

7 Dperation_ Mode DEC

8 Target_Position step

9 Target_Uelocity rpm

18 Control_Word HEX

1" Target Current Arms

12 Profile Uelocity rpm

13 Profile_Acceleration rps/s

14 Profile Deceleration rps/s

In this menu, you can perform the basic control operations of the drive. For details about the operation
objects of each mode, see Chapter 6 Mode Operation.In addition, in this menu you can monitor the main running
data of the drive.

Example 4-1: Set a user password with Kincostep PC software

1. In the window of Drive Configuration, write the password as 1234 (the password range is from 1 to
65535),press Enter to confirm.

2.Click "Drive" - "Initialization/save" - "save control parameters" to save; If you modify the motor parameters,

you need to "save motor parameters" and then click "Reboot drive ".
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3. The password is effective after Reboot drive. So you can’ t do anything for the drive, have to return to Drive

Configuration dialog and write the password first. 4. If you want to cancel the password, need to write the old first

then change it to 0 and click Reboot drive,save and restart. So be sure to remember the password you set.

Example 4-2: Speed mode operation of the stepper drive using Kincostep PC software (manual operation)
1.Follow example 4-3 and open I/O port. Set DIN1 as Drive enable, DIN2 as Fault reset, DIN3 as Operation
mode.

2.Refer to chapter 6.2 profile velocity mode to set up the parameters,And change the value of speed as negative if

you want to run it reverse.

4.4.6 1/0 operation

=101 ]|

Function SinmulatePolarityReal Uirtual

nlm[m._..j & &
pinz[Fault reset ..
oiva[operation note --{ ]
prwu[positive 1imit -
orns[negetive Timit -
bine[honing signal  ---

Function

(o o o ]
eoe000
ee 000

e Pol

2
e
=
o
-+
n.u
=
o
=
=
™
o
=

DBUT1|ready

DouTZ[error

Gl
EEE
& & &

DouT3[NULL

In this menu, you can define the drive I/O function and set the polarity. For details, refer to the example.It
can also monitor the actual I/O input and output status, analog simulation and other functions. The figure above
shows the default I/O Setting.

Example 4-3: Setting up step I/O using Kincostep PC software

Set DIN1 as Drive enable, DIN2 as fault reset, DIN3 as operation mode, DIN4 as positive limit, DIN5 as negative
limit, DIN6 as homing signal.

1. As following picture, click button IZ] to show us a list and select the item we want and click OK to finish it.

=
Function 5 1D Item a

DIN1|drive enable ..4|0 Bites notor free
B Bite9 drive enable
nlmlFault reset ._.i
O eit11 quick stop
pIHa/operation mode ;.I O sit12 reverse speed demand
O eit13 positive limit
pINg/positive limit ;-I O &Bitis negetive limit
O eitis homing signal
pINS [negetive limit _’ O eitis start homing
O eiti7 nulti-speed @
oiHs[noning signat - |0 Bit1s multi-speed 1
O eitie multi-speed 2
O eitze multi-speed 3
Function O sitz21 nulti-position 0
I}Ilu11|reany O eite2 multi-position 1
O eitz3 multi-position 2
DIII.IIZIErrnr O Bitzy multi-position 3
O sBitzs set-point active
II[II.IWl""—'— 0O B.it26 operation mode b=
a |
oK | Cancel I
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2. Follow stepl to operate the I/O port and finish as below.

=lcix]
Function Simulate Polarity Real Uirtual
Dlmldrlue enable j (] O
n[mlfanlt reset _._.] . .
utm|uperation node ._-] [_jl ® O
prnu[positive limit - ® @
lenegetiue limit _ﬂ D ]
nlm|nold.ng signal J & &

Function Simulate Polarity Real

DOUT1[ready __.I O

pnu‘lziﬂ'rur )
0]

=
pouTa[NULL -]

)
(1]}

4.4.7 Object dictionary

s Object Dictionary
Sort |Index vl Find what Find next

index I subJ name
10080 80 Device Type |

:
H

1001 80  Error_Register Index: 0x1000

1003 880  Group_Error_Field Sub Index: €x00

1083 81  Error_Field1 Name: Device_Type
1603 62 Error_Field2 Data Type: Unsigned32

1883 03 Error Field3 Attribute: only readable

1663 84  Error_Fieldhd
16803 85  Error_FieldS
1003 86 Error_Fieldé
1803 87  Errvor_Field?
1663 08 Error_Fields
1885 86  Sync_ID

1006 880  Sync_Period

1008 880  Device_MName

1669 88 Hardware Uersion
1086A 88  Software_Uersion
1008 (i1} Node_ID

106C 88 Guard_Time

166D 88 Life Time Factor

Hodbus address: 0x0400
Operator Help:
device name

You can get the index and detail information of all FM Series in the object dictionary. As shown in following
picture, left side includes information of index, sub-index and naming of CANopen.Right side is the details of the
parameters.

Example 4-4: Using Kincostep PC software to add an object for setting

Let’ s learn how to add an index into Basic operation list and setting it. Now we add CANopen Baud rate.
1.Right click in the Basic operation list and choose Add, then it will popup a window of Data Dictionary such as
the picture.

2. Input CAN and click Find next, it will jump to 2F81, and to know more information on the right side.
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e e e =10
Sort [Hane =]  Find what [can Find next |
index [ sub I nane ﬂ =l
a4l 18 SU_output_switech
2581 BE A phase current Index: Bx2FE1
2501 B4 0 phase current{ADC data) EINTERHEN RN
2501 01 ADC_Shift_a Hane: CAN Baudrate

Data Type: Unsigneds

Attribute: weiteable real-update
fperator Help:

AN baudrate setting

2501 02 ADC_Shift_B
2502 02  #nalogl_Dead
2582 M Analogl Filter

2502 K Analogi_Offset 180 14
2502 OF  Analogi_out So: SO0k
25082 07 Analog_Speed_Con 25- EpK
2502 W Analog_Speed_Factor 12+ 125k
2pan 0@ Auto Switch On Hotor 5. Gk
25m U B phase current \

2501 0S5  © phase current(ADC data)
2EFF 0B Bootloader

2810 1D  CHD_Active Filter
6071 00 CHD_q

fr?a B@  CHD_q_Max | LI;‘ d L';l

3. Double click the index 2F81, the index will be added into the menu list successful as below.

i Basic Dperate 5 _-J:_|Ii|
| name | data | unit =

1= Dperation_HWode Buff a DEC

2% Status_Word a1 HEX

L Pos_Actual a.a0a step

fn Real_Speed_RPH a rpm

5= Iq a.608 fAp

6 Operation_Mode 1 DEC

7 Pos_Target 0. 888 step

8 Speed_Demand a. 088 rpm

9 Control_Word 1] HEX

18 CHD_q_Max 1.991 Ap

1" Profile Speed 8.688 FpR i

12 Profile_Acce 10.0080 FPs/s

14 Profile Dece 10.000 rps/s

15 Din1_Function 100 HEX =

4. How to cancel the object in the menu list? Find it and click your PC mouse on the right then click del to finish it.

If want to know more information about a index, find it and click your PC mouse then click help.

4.4.8 ECAN setting

As for this menu list,it can set the communication parameters of CANopen. please refer to chapter 7.3.

i =] B s

TPDO! |TPpOZ | TPDO3 | TPDO4 | TPDOS | TPDOS | TPDO7 | TPDOB |
| name | data | unit |

[¢] Group_TPDO1_Mapping DEC
1 TPDO1_Mapping1 HEX
2 TPDO1_Mapping2 HEX
3 TPDO1_Mapping3 HEX
u TPDO1_Mapping4 HEX
5 TPDO1_Mapping5 HEX
6 TPDO1_Mappingé HEX
7 TPDO1_Mapping? HEX
8 TPDO1_Mapping$s HEX
9 TPDO1_ID 800007 FF HEX
10 TPDO1_Transmission 254 DEC
11 TPDO1_Inhibit_Time ns

12 TPDO1_Event_Time ns
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s RPDO (=] @ =

RPDO1 |RPDO2 | EPDO3 | RPDO4 | RPDOS | RPDOG | REDOT | REDOS |
| name | data | unit |
(] Group_RPDO1_HMapping DEC
1 RPDO1_Happing1 HEX
2 RPDO1_Mapping2 HEX
3 RPDO1_Mapping3 HEX
4 RPDO1_Mappingh HEX
5 RPDO1_Mapping5 HEX
6 RPDO1_Mappingb HEX
7 RPDO1_Mapping? HEX
8 RPDO1_Mapping8 HEX
9 RPDO1_ID 800007 FF HEX
10 RPDO1_Transmission 254 DEC
11 RPDO1_Inhibit Time ns
s Configure = e e
| name | data | unit |
0= Uendor_ID HER
1 Product_Code ASCII
2% Product_Reuvision HEX
3 Sync_ID HEX
4 Sync_Period [T
5 Guard_Time ns
6 Life_Time_ Factor DEC
7 Node_Guarding_ID HEX
8 Emergency_Hess_ID HEX
9 Producer_Heartbeat_Time ns
18 CAN_Baudrate DEC
11 RS485 Bandrate Bandrate
4.4.9 Drive property

We can know the information of drive such as software version, S/N and so on in the window.

(o] x|

| name | data | unit |

1= Device_Type 48192 HEX

2% Device Hame FMB868-AR driver String

3= Product_Uersion ua.1 String

e Softuware Uersion @ FMO8608208130906 String

5 Hanufacturer Kinco Electric (Shenzhen) Ltd. @ String

6 Serial Hum FHB860101813 048801 String

7= Uendor_ID 308 HEX

8= System_Time 22858 s

9 Temperature 36 degree

4.4.10 Error control

This menu will show the error status if there is any error. In the menu, the code of 16 hex is the error code,
and the box is used to select whether the alarm is shielded or not. The light will turn red if there is error,more
details please refer to chapter 8. Note: Untick the box to shield the error if you need,but some of errors can’ t

shield.
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¥'s Error Control

=

ol

(=

aae1
8862
aooy
Ll
8818
8820
a040
0esoe
8188
6200
8400
080
1000
2000
4000
8000

C B O < < < T < < < T+ O <«
PP PP OO RPOOS

Error State Low 16bits

internal error
over current error

over voltage error

under voltage error
temperature error

logic voltage error
output logic 5U overload
EEPROM data error

motor error

following error

fieldbus error

over frequency error
external pre enalbe signal
positive position limit
negative position limit

DIP switch in NA status

4.4.11 Error History

Stepper driver provides 8 groups of historical alarm information, the user can query the alarm code when the

alarm occurs, voltage, current, temperature, speed, working mode, driver accumulated working time and other
information, better facilitate user equipment maintenance.

Error State High 1ébits

0061 v
8002

<

<l
SO0 OOPOOPEIOIPOIPRPOOOS

nooy
aoes

<l

8618

<l

0620

<l

0040

<l

<

8188

<

0200

<

8400

<

<

1000

<

2000

<

4000

<

<

reserved
reserved

reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved

reserved

The error history pointer is the most recent error address, the value N indicates that the current alarm is "error
N", the last record is N - 1, the next record is N + 1, 8 groups of error records loop overwrite.

For example, the error history pointer =4 indicates that the current alarm is "Error 4". The next alarm location is

"Error 5".

| nane

1o

| unit

1
2%
=
e
Cx
[T
T=
=
0%
18
11
12%
13#
14
15%

Error_Count
Error_Point

Error_History[ 0] .error_state
Error History[0].error bits

Error_History[ 0] .DCBUS
Error_History[ 8] .Speed
Error_HWistory[ 0] .Current
Error_History[o].Mode

Error_History[8].time_ronth

Error_History[0].time_nin

Error_History[8].Temperature
Error_History[1].error_state
Error History[1].error bits

Error_History[1].DCBUS
Error_History[1].Speed

4.4.12 Initialize/Save

This menu is used to save drive parameters, initialize, restart the drive, etc. It should be noted that the motor
parameters and other parameters are saved separately!
If the button is gray, the storage operation is in progress.

Initialize/Save

13

101
8000

B.808
0.608

308
23
181
#0080

a.0080

DEC
DEC
HEX
HEX
U
Fpm
ap
DEC
Mon
Min
degree
HEX
HEX
u

Fpm |

Save control parameters

Save motor parameters

Initialize control parameters

Reboot driver
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Chapter 5 1/0 operation

The stepper driver has 6 channel digital input and 3 channel digital output. Digital input and output can be
freely configured according to application need.

5.1 Digital signal input

5.1.1 Digital signal input polarity control

Now, make S1 as open or close to change the polarity of 10 via Kincostep PC software. It means the polarity
is open if the light is in green, the DIN1 is un-working.
Example 5-1: Digital signal input DIN1 polarity setting

24YDC  S1 DINL
T o Ay

1k
COMI & 1k | A AL
ov §;

Figure 5-1 Digital signal input DIN1 polarity setting diagram

After the debugging software is connected to the stepper driver, the IO port page is opened. By default, the
polarity indicator is green, indicating that the input port is normally open at this time, that is, the status of DIN1 is
invalid. Click DIN4 and DINS to change the polarity indicator to red, then it means DIN4,DIN5 becomes

normally closed, and the state is effective.

i
Function SimulatePolarity Real Virtual

mmmﬂ
Dluzlm'.;l
"I“slm:l
nlmlm“:l
pins[negetive limit -
DING[start homing

Function Simul

]
OREEDED
eeoaee
scosee

[ [
EEE

te Pol

o
W
=
s
~+

=
=
o
w
(=]

DDIIT1ireal:Iy

DDlszierrur

e
] (B
OOO
*e 0

DQUT:;!NULL

Figure 5-2 Digital I/O View
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5.1.2 Digital signal input function
Table 5-1 Digital signal input function and default value

Name

Function

Default

DIN1_Function

DIN2_Function

DIN3_ Function

DIN4 Function

DIN5 Function

DIN6 Function

DIN7 Function

DIN8 Function

Pulse input

Direction input

Clockwise pulse input
Counterclockwise pulse input
Quadrature encoder phase A input
Quadrature encode phase B input
Quadrature encoder index input
Motor free

Drive enable

Fault reset

Quick stop

Reverse speed demand

Positive limit

Negative limit

Homing signal

Start homing

Multi-speed 0

Multi-speed 1

Multi-speed 2

Multi-speed 3

Multi-position 0

Multi-position 1

Multi-position 2

Multi-position 3

Set-point active

Operation mode

Pre enable

Multi-gear 0

Multi-gear 1

Multi-gear 2

0x1 (Pulse)

0x2 (Direction)

0x8 (Motor free)

0(NULL)

0(NULL)

0(NULL)

0O(NULL)

O(NULL)

Table 5-2 Digital signal input function description

Function

Description

Pulse input

input

In the mode as pulse + direction, the pulse signal

Direction input

input

In the mode as pulse + direction, the direction signal

Note: Only DIN1

Clockwise pulse input

clockwise

In double-pulse mode, the CW pulse input as

and DIN2 can

In double-pulse mode, the CW pulse input as

Counterclockwise pulse input

counterclockwise

support these
functions.

Quadrature encoder phase A input

Incremental encoder mode, A phase signal input

Quadrature encode phase B input

Incremental encoder mode, B phase signal input

Quadrature encoder index input

Incremental encoder mode, Z phase signal input

Motor free

Motor off, and motor axis is loose in avail status

Drive enable

Drive enable, control word in avail status can be configured via object

202033 to input control word

Fault reset

Clear error alarm, the rising edge of the signal is detected

Quick stop

When the signal is valid, the motor shaft releases. After the signal is

removed, the drive requires re-enabling.

Reverse speed demand

To reverse the target speed in the speed mode.

Positive limit

Indicates the limit of forward running of motors (normally closed by
default. the drive regards position positive limits as valid, and polarity
can be modified to adjust to normally open switches.
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Negative limit

Indicates the limit of inverted running of motors (normally closed contact
by default. the drive regards position negative limits as valid, and polarity
can be modified to adjust to normally open switches.)

Homing signal

Homing switch signal

Start homing

Star the command of homing, the rising edge of the signal is detected.

Multi-speed 0

Multi-speed 1

Multi-speed 2

Multi-speed 3

Used to control multi-speed switching, the four bits of signal input 3~0
are combined into a hexadecimal number. For example, if the control 2 is
1 and the others are 0, the current hexadecimal number is 0x4, which
corresponds to the speed of the fourth paragraph.

Multi-position 0

Multi-position 1

Multi-position 2

Multi-position 3

Used to control multi - position switching. the four bits of signal input
3~0 are combined into a hexadecimal number.For example, if 2 and 3 are
set to 1 and the others are set to 0, the current hexadecimal number is
0xC, which corresponds to the position of the 12th paragraph.

Set-point active

Activate the target position or target position segment, the signal rising
edge is effective.

Operation mode

To switch 2 kind of mode.

The mode of valid signal and invalid can be defined as flexible. Need to
via object 202031 input operation mode select 0 and the object 202032 to
select 1 to configure.

Pre enable

It is used for safety control, indicating that the controller is ready and the
driver can be enabled. An alarm will also appear if the input signal is
invalid, or if the input signal becomes invalid while the motor is running.

Multi-gear 0

Multi-gear 1

Multi-gear 2

Control multi-electronic gear switching (electronic gear molecule and
denominator determined by electronic gear group input), signal input 2 ~
0 of the 3 bits combined into a hexadecimal number, for example: control
2 is 1, the other is 0, then the current hexadecimal number is 0x4,
corresponding to the fourth segment position.

Example 5-2: Drive enable setting

In this example, kicnostep software is used to set the I/O function. After the software is connected to the

drive, open the I/O , click the buttonlzl marked in red on the right of DINT1, select the function of "Drive

Enable" from the list, and then confirm. Unneeded functions are removed from the front checkmark.

I re— x
Function 5 10 Item =
pINi|drive enable [0 wBices motor Free
[ Bites drive enable
pirg[Fault reset .. [T wrOTTT——Famre TETeT—
O eit11 quick stop
Mmluperathn i e ;} O sitiz reverse speed demand
O wBit13 positive limit
n[m.[positiw 1imit ﬂ O ®Biti negetive limit
O Bitis homing signal
Blkﬁim:{ O wmit1é start homing
O ®eitty nulti-specd 0
n[mlhmdng signal _[ O ®Bivis multi-speed 1
O eit19 nulti-speed 2
O eitza nulti-speed 3
Function O eit21 Aulti-position @
I?llN.Ihireilly O wBick2 multi-position 4
O wsit2a multi-position 2
hm]ﬁ]errnr O Bita2y multi-position 3
O Bit2s set-point active
Iil]d.lTB{“-'LL O wit2é operation mode =
il -

5|

Figure 5-3 I/O function setting
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Example 5-3 Pulse input mode setting
As for the pulse input function, it is supported both for DIN1 and DIN2 support only. If DINT1 is pulse input,
DIN2 will be as direction input if DIN1 have the signal as pulse input, and DIN2 can not be as NULL. Otherwise

it will not work.

CEEE— x4
Function s—lm—lmi B
Duﬂ]pulse input D = Bitm pulse input)
O Bicez direction input
n;mlﬁirettinn input ;I O ®ites clockwise pulse input
0O Bitos counterclockwise pulse input
p]mlmtor free -_.-J O wites quadrature encoder phase A input
O Bites quadrature encoder phase B input
n]mIPI.ILL :1 O sBiter quadrature encoder index input
O eitos notor Free
n“EIPI.ILL -_--J O Bitae drive enable
O eit1e fault reset
DIIHIPI.ILI. :I O eitnm quick stop
O Biti2 reverse speed demand
O sit13 positive limit
Eunctien 0O Bits negetive linit —
nnuﬁlready O Bitis homing signal
O Bitié start homing
Dllll‘lz!!rror O siv17 nulti-speed @
0O ®itis multi-speed 1
nmﬂaiﬂllL O Biti9 nulti-speed 2 =
e i : Ll_l
]_oi_] Gancel |

Figure 5-4 Pulse input mode setting

5.1.3 Digital input port wiring
1.NPN wiring diagram (Support the effective controller of low level output)

Stepping Motor Driver
¥ ]

~:;, WCTE
"‘ i T
0

14VDC

T \
Controller - DINT+

¥ L

S . DN
4VDC
T COM
3k =
e
s . TIRD | ——

<3 ;
Q
= ’ 3k ﬁlk 5(
o - "DINS [
3k =
@m =L
o PN "DING |7

Figure 5-5 NPN wiring
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2. PNP wiring diagram (Support the effective controller of high level output)

&

Stepping Motor Driver

¥ L[

¥ AL

¥ L]

'J:
-t
]
(] = h Sy
) - J— {DINZ+
—fmm?i—E
o St /DIN3+
Controller oV J ﬁ
' 4 DN [
ov
L ‘.
- 8% .
P
9: 1
) DIRG : [

_COML T
k| &AL |
DI [
3k
k

Es 4l

SAPN DING

3k

e | ANF

Figure 5-6 PNP wiring

5.2 Digital signal output

5.2.1Digital signal polarity control
The polarity of digital output is defaulted as open. About how to change the polarity please refer to example

5-1.

5.2.2 Digital signal output address and function
Table 5-3 Digital signal output addresses and default function

Name

Function

Default

DOUT1_Function

DOUT2_Function

DOUT3_Function

Ready

Error

Position reached

Zero velocity

Motor brake

Velocity reached

Index signal

Max velocity limit
PWM ON

Position limiting Reference found
Index signal multiplier
Absorb DC_bus voltage

0x1 (Ready)

0x2 (Error)

0

(NULL)

39



Chapter 5 I/O operation

Table 5-4 Digital signal output function description

Function Description
Ready Drive is on operation mode
Error Alarm status

Position reached

In position mode, target-position data is no change from position to time
window. And while the position error in the position to the window.

Zero velocity

Motor velocity is zero after motor enable

Reserved Reserved
Velocity reached Motor speed reached the target in the control of speed mode
Reserved Reserved
Reserved Reserved
Motor brake Drive enable motor

Position limiting

Motor is in limit

Reference found

End of homing

Index signal multiplier

Index signal seems to be homing, and set output periodic pulse.

Absorb DC_bus voltage

To absorb the main voltage, used as 3 phase driver and connecting
resistor between V+ and B-

Example 5-5: Drive ready setup

In this example, the kicnostep software is used to set the I/O function. After the software is connected to the

stepper drive, open the I/O page, click the button IZI marked in red on the right side of DOUT]1, select the

"Ready" function from the list, and then confirm. Unneeded functions are removed from the front checkmark. The

following figure shows the setting method.

Function Simula [ 1D [ 1ten

Blmlpulse input .._I 4 Bit; ready |

O Bite2 error
Bm2|directiun input .—] O Bites position reached

O Bites zero velocity
nmalmtnr free J . O Bites motor brake

O Bites velocity reached
MHH[NIILL -—--I O Bite7 index

O Bites max velocity limit
mﬂ5|NlILL :I O Bite? PUM ON

O Bit1s position limiting
DIN&INIILL -_] O Bitn reference found

O esit12z absorb voltage

Function

si

DOUTA [ready ]

Dlllll'z;error

pouTa[NULL

[l

21|

0K |

Figure 5-7 Ready setting

Cancel |

5.2.3 Digital output wiring

1.Digital output wiring diagram
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Stepping Motor Driver

OUT1+

¥=(

OuUTZ *

OUT2+

¥=(

COMO

COMO

(=)
=
|
[
i

OUT3+

|

OUT3-

Figure 5-8 Digital output internal circuit diagram

Stepping Motor Driver

N+

X0

2.NPN wiring diagram (OUT1-OUT3 support NPN and the effective controller of low level input)

L £
_?;— L + i JOUL

COM

Figure 5-9 NPN wiring

Stepping Motor Driver

PLC

OUT

3. PNP wiring diagram (only OUT3 support PNP and the effective controller of high level input)

—JOUL

OLT+ |||| 1M
= I

+24V
0.\

Figure 5-10 PNP wiring

4. Follow the diagram as below to connect relay to the digital output.

PLC

ouT
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Stepping Motor Driver X3 port
ouT1

:
ouT2
DC power
ng T sy
I:__ o _I_ 24V

COMO

OUT 3+

= ITJ + o

I DC power
o —_ supply
Bl
Lt |

524V

Figure 5-11 Digital output relay diagram ( anti-parallel diode)

5.3 Analog signal input

5.3.1AIN1 common mode voltage input wiring diagram

Aln /IIIT\
DC £10V
7 tAln-

AGND o

Figure 5-12 Common mode input voltage wiring diagram
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5.3.2 AIN1 differential mode voltage input wiring diagram

] Stepper Driver
i
|
] R6
] 30k
: 1
! —
i R4
| e 150k
R3
ok Ain
RS
150k

Figure 5-13 Differential mode input voltage wiring diagram
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Chapter 6 Operating Mode

6.1 Position mode (1)

Now make an example to explain this mode. Coordinate system as shown below, the red arrow is defined as
the current position 440, if we make the absolute position movement, when the target position is set to 700, the
motor will run to coordinate position of 700 ; if we make a relative position movement, when the target position is
set to 700, the motor will run to the coordinate position of 1140.

Current Position
Negative Homing T Positive
| 1 | 1 1 1 1 1 | | ]

| I }
-100 O 100 200 300 400 500 600 700 800 900 1000 1100

Figure 6-1 Absolute/ Relative position

Table 6-1 Object in position mode 1 definition

CANopen Modbus

Name Value Description

address address

. To set up operation mode as absolute

Operation Mode | 60600008 0x3500 1 . . .
position mode and relative position.

Profile Speed 60810020 0x4A00 User Setting | Trapezoidal curve speed

Profile Acce 60830020 0x4B00 User Setting Acceleration
Profile Dece 60840020 0x4C00 User Setting Deceleration
Pos Target 607A0020 0x4000 User Setting | Locate the target position in position mode

When the absolute position is moving, the
motor starts to move after the last target
position is reached

Write F first
then 1F

Write 2F When the absolute position is moved, the
first then 3F | motor starts to move immediately

Control Word 60400010 0x3100 When the relative position is moving, the
motor starts to move after the last target

position is reached

Write 4F
first then 5F

Write 6F Relative position is running then Motor
first then 7F | begin run.

According to the change of target position,

103F begin absolute position moving immediately.

Please refer Appendix VII for more information.
For position mode control through communication, refer to the communication cases in the appendix
Position mode control can also be achieved via external I/0 Setting
For example:
1)In absolute position mode, run from position 440 to position 700. Operation process: A)  "Operation mode" is
set to 1, "Trapezoidal speed" is set to 100rpm, "trapezoidal acceleration" and "trapezoidal deceleration" are set to
10rps/s, "target position" is set to 700, "control word" is changed from 6 to 2F, so that the motor has current lock

shaft (skip this step if the shaft has been locked), and then write 3F, the motor will immediately move to the target
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position. Stop at 700. If you still need to run to the position 1140, you need to set the "target position" to 1140,

"control word" first write 2F, then write 3F, the motor immediately to the target position, stop at 1140 position.

2) In relative position mode, run from position 440 to position 700. Operation process: A) "Operation mode" is set

to 1, "Trapezoidal speed" is set to 100rpm, "trapezoidal acceleration" and "trapezoidal deceleration" are set to

10rps/s, "target position" is set to 260, "control word" is changed from 6 to 6F, so that the motor has current lock

shaft (skip this step if the shaft has been locked), and then write 7F, the motor will immediately move to the target

position and stop at 700. If you still need to run to the position 1140, you need to set the "target position" to 440,

"control word" first write 6F, then write 7F, the motor immediately to the target position, stop at 1140 position.

6.2 Velocity mode (3)

As for the mode 3, can realize the speed control of the motor.The running curve includes acceleration,
uniform speed and deceleration. The time of accelerating can figure out by initial velocity, uniform speed and
accelerated speed .

Vt=Vo-+at Vt— Uniform speed
Vo—Initial velocity

a —Accelerated speed or depend reduction

t - Acceleration time

S=Vot + (1/2) at2 S— Accelerated segment displacement

v (inefs)

Uniform speed

Accelerated
speed

Speed reduction

ot [ ——— —
A ——_————

t0 t

Figure 6-2 Speed and time curve in mode 3

Table 6-2 Object in position mode 3 definition

CANopen Modbus o
Name address address Value Description
Operation_Mode 60600008 0x3500 3 Set speed mode

Profile Speed 60FF0020 0x6F00 User Setting Target velocity

Profile Acce 60830020 0x4B00 User Setting Acceleration

Profile Dece 60840020 0x4C00 User Setting Deceleration
Lock the motor shaft, write such
parameters and run it as the

Control Word 60400010 0x3100 Write 6 first then F | parameter request. And motor will
re-run after you write new speed
value

Please refer Appendix VII for more information.
For velocity mode control through communication, refer to the communication cases in the appendix

Velocity mode control can also be achieved via external 1/0 Setting
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6.3Periodic synchronization position control mode (8)

In this mode, the motor's motion is directly controlled by the bus data from the driver's X1 port. The objects

to be defined in this mode are:

CANopen Modbus L
Name address address Value Description
Operation Mode | 60600008 0x3500 8 Set the operation mode to synchronous
position control mode
Target position 607A0020 0x4000 User Setting | Target position
IP_Time_Period 60C20108 -- User Settlng The communication peri()d for
IP_Time Index 60C20208 - User Setting | synchronizing data
Control Word | 60400010 0x3100 F Lock motor shaft, motor control
movement according to synchronous data

6.4 Pulse mode (-4)

The motor running is monitored by X3 port of Drive in the mode -4. And the index is as below.

Table 6-3 Objects in Mode -4

CANopen | Modbus L
Name address address Value Description
Pulse mode 25080308 0x1930 1 gﬁ\sl; mode, configured by 10 ports DIN1 and
Operation Mode | 60600008 0x3500 -4 Set up operation mode to be pulse control mode
Microstep 64101810 0x7180 User Setting The number of pulses per motor revolution
Control Word 60400010 0x3100 F Lock motor, motor begin to move.

Note: Change the pulse mode requires redefining 10 ports DIN1 and DIN2. For details, see Example 5-3

Please refer Appendix VII for more information.

6.5 Homing Control Mode (6)

When performing absolute position, you must define the homing.

As following picture shown that have to define the homing as(0,0) before locate (X,Y) =(100mm,200mm).
Y

A

(0, 0)

-

=(100, 200)

-

-1

Figure 6-3 Homing control mode

Table 6-4 Objects in Mode 6
CANopen Modbus L
Name address address Value Description
Operation_Mode 60600008 0x3500 6 Operation mode of drive is
homing mode
Homing mode 60980008 0x4D00 User Setting | Searching homing mode
Home Offset 607C0020 0x4100 User Setting | Offset after homing
Homing Speed Switch | 60990120 0x5010 | User Setting | velocity for scarching homing
switch signal
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Homing Speed Zero 60990220 0x5020 User Setting nglﬁiity for scarching homing
Homing Accelaration 609A0020 0x5200 User Setting | Homing Accelaration
Conirol word 60400010 0x3100 Write F first | Lock motor, motor begin to
the 1F move.

For details about how to find Homing , see Appendix IV.
For Homing mode control through communication, refer to the communication cases in the appendix

Homing mode control can also be achieved via external 1/0 Setting

6.6 Analog - Speed mode (3)

6.6.1 Related object

In this mode, the motor movement is directly controlled by the external analog signal from the driver X3 port.

The objects to be defined in this mode are:

Table 6-5 Objects in analog - speed mode 3

CANopen

Modbus

Name address address Value Description
Operation_Mode 60600008 0x3500 3 Operation mode of drive is target speed
control mode.
Filter parameter of analog signal
Analog 1 _Filter 25020110 0x1610 User Setting | =4000/ (2n*Analogl_Filter)
1= Analogl Filter/4000 (S)
Analog 1 Dead 25020210 0x1620 User Setting | Dead space of analog signal 1
Analogl Offset 25020310 0x1630 User Setting | Offset of analog signal 1
polarity of analog output
Analogl out polarity | 25021410 0x1740 User Setting | 0: The same as the input polarity 1: In
contrast to the input polarity
Analog_speed rpm at 25021310 0x1730 User Setting Analog 10V speed, it is without dead and
10V offset.
Analog signal control speed
0: Not valid
. 1: Analog Channel 1 valid (AIN1)
Analog_Speed Con 25020708 0x1670 User Setting 0x10 ~ 0x1f: AINI“control the internal
speed [x-101 ”
Mode 3 and mode 1 are valid
Profile Acce 60830020 0x4B00 User Setting | Acceleration
Profile Dece 60840020 0x4C00 User Setting | Deceleration
Control word 60400010 0x3100 F Lock motor, motor begin to move.
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6.6.2 Analog signal process diagram

Uemas ‘5047 » 77 ; 2047
1 ! iemal 1 X
: 2 i 2
-10v '/ -10v : 3
i - ‘\\ 10v o Ummd 1. 0 .‘ 10v 'Ude
>\, :
z \Uskiﬂ : Udmd
---------------- -2048 Offset s e - 2048 Dead
Figure 6-4 Analog signal process
Table 6-6 Analog signal variable describtion
Variable Description Scope
Uinternal External voltage is same to | -10V to 10V If there is no offset or dead zone
internal data voltage, the value ranges from -2048 to 2047
Uexternal External input voltage -10V~10V
Ushift Offset voltage 0 to 10 corresponds to 0 to 8191
Udead Dead zone voltage 0 to 10 corresponds to 0 to 8191

6.6.3 Analog - speed mode (without dead and offset voltage)

Requirement: DIN1 for drive enable, DIN2 for drive error reset, unlimited bit switch. 10V corresponds to the
rated speed of 1000rpm, and -10V corresponds to the rated speed of -1000 rpm. Select Analog Channel 1 (AIN1)

to control the speed.
Table 6-7 Parameter setting

CANopen | Modbus

Name address address Value Description

Operation_Mode 60600008 | 0x3500 3 gr())zreatlon mode of drive is target speed control
Filter parameter of analog signal

Analog 1_Filter 25020110 | 0x1610 5 f=4000/ (2m*Analogl Filter)
1= Analogl Filter/4000 (S)

Analog 1_Dead 25020210 | 0x1620 0 Dead space of analog signal 1

Analogl Offset 25020310 | 0x1630 0 Offset of analog signal 1
polarity of analog output

Analogl out polarity 25021410 | 0x1740 0 0: The same as the input polarity
1: In contrast to the input polarity
Analog speed rpmat 10V | 25021310 | 0x1730 | 1000 | Analog 10V speed, it is without dead and offset.
Analog signal control speed
0: Not valid
1: Analog Channel 1 valid (AIN1)
Analog_Speed_Con 25020708 | 0x1670 ! 0x10 ~ Ox1f: AINI1“control the internal speed
[x-10] ~
Mode 3 and mode 1 are valid
Profile Acce 60830020 | 0x4B00 | 9830 | Acceleration
Profile Dece 60840020 | 0x4C00 | 9830 | Deceleration
Store Data 2FF00108 | 0x2910 1 1: Sj[ore? the parameters un—mvol.ves Motor.
- 10: initialize the parameters un-involves motor
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6.6.4 Analog - speed mode (set dead zone voltage)
Requirement: -0.5V~0.5V are dead zone voltage, means the speed is 0 during the voltage from -0.5V~0.5V.

And 10V is at 1000rpm, -10V is at -1000rpm.

Use analog channel 1 as AIN1 to control speed.

‘LU-fmemal
2047
................. 7
............. Ao
Y

.//

osv| :
Z100.5v 10V

Figure 6-5 Control speed diagram 1

In fact the speed of 10V is 950rpm (=(10V-0.5V)/10V*1000rpm) due to the dead zone voltage.

Base on chapter 6.6.3, the index have to change as below.

Table 6-8 Parameter of Analog 1

Name CANopen address | Modbus address Value Description
0.5V Dead zone voltage of external
Analog 1 Dead 25020210 0x1620 (=410DEC) analog signal 1

6.6.5 Analog - speed mode (set dead zone voltage and offset voltage)

Requirement: offset voltage is 1V, Dead zone is 0.5V-1.5V, 10V XJ . 1000rpm. And choose analog channel 1

as AIN1 control speed.

0.5V

AVISV 10V

» U

aexternal

S

Figure 6-6 Speed mode diagram 2

In fact the speed of 10V is 850rpm (=(10V-1V-0.5V)/10V*1000rpm)
-10V is 1050rpm (=(-10V-1V+0.5V)/10V*1000rpm) due to the dead zone and offset voltage.

Base on chapter 6.6.3, the index have to change as below.
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Table 6-9 Parameters of Analog signal 1

CANopen Modbus L
Name address address Value Description
Analog 1 Dead 25020210 0x1620 0.5V(=410DEC) | Dead space of analog signal 1
Analogl Offset 25020310 0x1630 1V(=819DEC) Offset of analog signal 1

6.7 Multi- position control mode (1)

As for multi-position control mode is active the target position to control motor by input port. And there are 3

items to active it as below.
1.Multi- speed control can run in 1 mode only.
2.Analog - Speed control (25020708) object is 0, the analog - speed channel is invalid.

3.At least, there is 1 input port that defined multi-target position control  0/1/2/3” .

Please input signal 0,1,2,3 which will be constituted the codes of binary system and selected as multi-target

speed control from 0--15 channel, and the list as below.

Table 6-10 Binary code

Multi-position 3

Multi-position 2

Multi-position 1

Multi-position 0

Din Position

0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15

Note: If the input signals 0,1,2,3 in the multi- position are not selected, the signal defaults

0.

The motor needs to run seven positions, requiring the position of the 0 stage to go to the position of 5000

pulses at a speed of 100 RPM, the one stage to go to the position of 15000 pulses at a speed of 150 RPM, and the

second stage to go to the position of 28500 pulses at a speed of 175 RPM. Paragraph 3 goes to the position of

-10,500 pulses at 200 RPM, paragraph 4 goes to the position of -20,680 pulses at 300 RPM, paragraph 5 goes to

the position of -30,550 pulses at 325 RPM, paragraph 6 goes to the position of 850 pulses at 275 RPM. Paragraph

7 goes to a position of 15,000 pulses at 460 RPM.

Set I/0 in the following table:

Table 6-11 10 setting

Name Value
DIN1 Drive enable
DIN2 Drive enable
DIN3 Set-point active
DIN4 Multi-position 0
DINS Multi-position 1
DIN6 Multi-position 2
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Table 6-12 Position and

speed setting

Name Cill(\llroez:n 1:{;252:: Value Description
Din Pos 0 20200120 0x0C10 5000 Multi-position 0
Din_Speed 0 20201120 0x0D10 100 Multi-speed 0
Din Pos 1 20200220 0x0C20 15000 Multi-position 1
Din_Speed 1 20201220 0x0D20 150 Multi-speed 1
Din_Pos 2 20200320 0x0C30 28500 Multi-position 2
Din_Speed 2 20201320 | 0x0D30 175 Multi-speed 2
Din Pos 3 20200420 0x0C40 -10500 | Multi-position 3
Din_Speed 3 20201420 0x0D40 200 Multi-speed 3
Din Pos 4 20200520 0x0C50 -20680 | Multi-position 4
Din_Speed 4 20201520 0x0D50 300 Multi-speed 4
Din Pos 5 20200620 0x0C60 -30550 | Multi-position 5
Din_Speed 5 20201620 0x0D60 325 Multi-speed 5
Din_Pos 6 20200720 0x0C70 850 Multi-position 6
Din_Speed 6 20201720 | 0x0D70 275 Multi-speed 6
Din Pos 7 20200820 0x0C80 15000 Multi-position 7
Din_Speed 7 20201820 | 0x0D&0 460 Multi-speed 7
Multi-'spe.ed/ Position 20203810 0xOF80 10 Multi-speed/.E.ffective input delay after
switching delay changed position
Din Mode0 20203108 0xOF10 1 Qpergtion mode select by din port when
- 1nactive
Din_Mode 1 20203208 | 0xOF20 3 Zggrvae“"n mode select by din port when
Din_Control Word 20203310 | 0xOF30 o | Input"enable" signal controls the control
- - word setting
Profile Acce 60830020 0x4B00 50 Acceleration
Profile Dece 60840020 0x4C00 50 Deceleration
1: Store the parameters un-involves Motor.
Store Data 2FF00108 0x2910 1 10: 1initialize the parameters un-involves
motor

Note: The unit of multi- position is "step", the unit of multi- speed is "rpm", and the unit of acceleration is "rps/s",

which should be converted into internal DEC units during communication.

The steps of operation are as following.

1.Input enable to the drive.

2. Select the line position you want to move. And changed DIN4, DINS, DING level.

3. Set the active point and run the program.

6.8 Multi-speed control mode
Table 6-13Multi-speed binary code

Multi-speed 3 Multi-speed 2 Multi-speed 1 Multi-speed 0 Input speed control
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
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1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15

Note: The signal is defaulted as 0 if do not select input signal 0, 1, 2, 3 for multi-target position.

The parameter of multi-speed control 0-15, can select by 10 port, and also will be achieved by analog signal to
control it.

The parameters of analog speed will be covered by the value of using analog signal.

Table 6-14 Parameter setting of multi-speed

Name CANopen Modbus address | Value Description
address
Analog signal control speed
0: Not valid
1: Analog Channel 1 valid (AIN1
Analog_Speed Con 25020708 0x1670 Ix 0x10 ~ Of 1f: AINl“contrcEl the i)nternal
speed [x-10] ”
Mode 3 and mode 1 are valid
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Chapter 7 Communication function

Bus stepper motor driver adopts communication protocols: RS232 serial communication protocol, RS485
Modbus communication protocol, CANOpen bus communication protocol,EtherCAT bus communication
protocol. The solution of selected controller as KINCOstep PC software to communicate to control drive in the
field as uniaxial and multiaxial system replaced the old operation as pulse direction mode, makes the system
anti-interference ability and transparency better, and reduces the motion control module for the system, thus
reducing the system cost.
The following points should be noted when using the communication control driver:
1.The I/O port DINT1 is defaulted as pulse input, DIN2 as direction input, DIN3 is motor free. Cancel the I/O
settings by software if use communication control.
2.The internal objects of the drive are divided into engineering units and internal units. Writing and reading using
communication need to be converted to the internal unit DEC. Using communication to write and read are internal
units, need to pay attention to conversion. Refer to the appendix "Common object conversion relationship table"
for details.
3. When using the CANopen bus communication protocol, RS232 serial port communication protocol and RS485
Modbus communication protocol for control, it is necessary to deal with many read and write data instruction
intervals, ensure that only one driver sends data requests at any time on the communication network, and do a
good job of communication error processing, so as to avoid communication entering a dead loop.
4. Some internal objects of the drive although the data length is multiple bits, but the actual engineering use does
not need to use the maximum value, so some objects default to the maximum value limit, such as the target speed
although the 32-bit data length, theoretically can write a large data, but in fact commonly used motors do not
allow such high speed. Therefore, the maximum value of the drive is limited to 24576000 (converted to 1500RPM)
to ensure system security. Data exceeding the maximum value will not be accepted by the drive and will

automatically default to this maximum value.

7.1 RS232 commnunication

7.1.1 RS232 hardware

When the driver communicates with the upper computer, HMI, and PC,the wiring of a single stepper driver is

as follow,you can also directly use the Console cable.

PC9PinD Driver RJ45(X2)
RxD (2) TXD (3)
TxD (3) RXD (6)
GND (5) GND (4)
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7.1.2 RS232 parameter

Table 7-1 RS232 communication parameter

CANopen Modbus

e address address

Value Description

Driver ID

Note: 1) The station ID can be set from 1 to 63
by SW6-SW1 or from 1 to 127 by Ox2FE400.
2)Store and reboot the parameters if updated.

Node ID 0x100B0008 0x0600 1

ID node is from 1 to127; Note: the setting is
Node ID_Offset 0x2FE40008 0x2800 127 | valid when SW6-SW1 is on OFF. And Store and

reboot the parameters if updated.

For RS232 Baud rate setting
Value Baud rate

2082 4800
1041 9600
RS232 Baudrate 0x2FE00010 0x2400 259 520 19200
259 38400
86 115200
Need to reboot
Store Control Data OX2FFO0108 0x2910 1 1: Store the parameter which changed.

10: Initialize the parameters which updated

7.1.3 Free transfer protocol
RS232 follow up the protocol both for master and slave. PC can send any message to stepping drive, and the
drive which set address will return a message after calculated these data.

The formatting of RS232 transfer protocol is 10bytes.
byte 0 byte 9

ID 8 byte data CHKS
ID:Slave address

CHKS =—SUM(byte0,--,byte8), CHKS is the last two digits of the above calculation result.

PC send:
byte 0 byte 9

ID 8 byte host data CHKS

PC receive (Driver return) :
byte 0 byte 9

ID 8 byte slave data CHKS

Note: Each 10bytes has a CHKS.
There isn’ t any return from drive if you send an error address which is not in the list. After the master sends

the data correctly, the slave looks for the data corresponding to the address number and checks the parity value, if

the value does not match the value calculated by the slave , the slave does not respond.
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7.1.4 Data Protocol
Data protocol is different with transfer. The content of Data protocol is the 8 bytes middle of the 10bytes of

transfer protocol. All value and function is shown by index and sub-index. The formatting are download and
upload.
A:Download means master write value to the object of slave, then will be error if download on the address which

do not in the list.

Table 7-2 Master send message

ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
CMD INDEX SUB INDEX DATA

CMD Specified the data transfer direction and data size.

0x23 Send 4bytes of data (bytes 4...7 involves 32bits)

0x2b Send 2bytes of data (bytes 4, 5 includes 16bits)

0x2f Send 1bytes of data (bytes 4 includes 8bits)

INDEX The address of send object

SUB INDEX The address of send sub object

The order of the 4bytes the data is from low to high. For example, write 7650DEC, 607A0020 inc. and 7650
is 10 hex, 1DE2 is 16 hex. The object is required 4 bytes, the result of value is only 2bytes as 1D E2. so can add 0
on the hight position as 00 00 1D E2.

DATA: byte4d=E2 byte5=1D byte6=00 byte7=00

Table 7- 3 Slave return
Byte0 Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
RES INDEX SUB INDEX RESERVED

RES Show the return of slave

0x60 Message send out successful

0x80 Error, figure out from the byte as 4...7

INDEX 16bytes address same to master

SUBINDEX 8bytes address same to master

RESERVED Backup

For example

Master send download order to slave:

0123 7A 60 00 E2 1D 00 00 03

Slave return:
01 60 7A 60 00 E2 1D 00 00 C6

Meaning:
01—Slave ad

dress

(The order written to the target position of slave as 607A0020)

60—the data bytes of transfer is 2bytes, saved by byte4... byteS from the 10 bytes of the response.
byte4=E2, byte5=1D, byte6=00, byte7=00

So DATA= byte7 byte6 byte5 byte4 = IDE2 (hex) =7650 DEC

B:Upload, means master read the object address of slave, and will be error if upload on the target position which

do not in the list.

Table 7-4 Master send message

ByteO

Bytel

Byte2

Byte3

Byte4

Byte5

Byte6

Byte7

CMD

INDEX

SUB INDEX

RESERVED
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CMD Specified the data transfer direction
0x40

INDEX 16bytes address

SUBINDEX 8bytes address

RESERVED 4...7 bytes is useless
Table 7- 5 Slave return

Byte0 Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 |  Byte7
RES INDEX SUB INDEX DATA

RES Show the return of slave

0x43 Bytes 4...7 involves 32 bits data

0x4B Bytes 4,5 involves 16 bits data

0x4F Bytes 4 involves 8 bits data

0x80 Error, bytes 4...7 with error

INDEX 16bytes address same to master

SUBINDEX 8 bytes address same to master

If data is correct, byte4... byte7 contains a total of 4 bytes to store the values read from the slave object, the
order is from low to high. And the correct value is byte7,byte6,byte5,byte4; if there is any error. The 4bytes is
different.

For example:

Master send upload order to slave:

01 40 7A 60 00 00 00 00 00 E5  ( (The target position is 607A0020)

Slave return:

0143 7A 6000 E2 1D 00 00 E3

Meaning:

01—Slave address is 1

43 —Received data is 4bytes, saved by byte4... byte5 from the 10 bytes of the response.
byte4=E2, byte5=1D, byte6=00, byte7=00

So DATA= byte7 byte6 byte5 byte4 = IDE2 (hex) =7650 DEC

7.1.5 RS232 communication address

Please refer chapter 6 to know more about each mode operation.
As for object address, visit appendix VII.

All of communication address is on appendix VII

RS232 Communication case, see RS232 Appendix III

7.2 RS485

7.2.1 RS485communication port
X1 interface of FM860-LA support both for RS485 and RS422. Can modify the drive parameter and monitor

the status. Please refer the picture as following.
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RS485 wiring
RS485 RJ45
E & |& —\\
O
-HD l/‘_
‘ 3
7
TH+ ;
- T TH— q
e :
Fi+
i * : _
Figure 7-1 RS485 wiring diagram
SREEE R RS485 RJ45
=3 L L= =
2 2R | (r )
+ + D " -HI a
T
b
TH+
E | o
* TH— ;
Far—
1 . = 5

Figure 7-2 RS422 wiring diagram

The pin description of the RS485 conversion cable transfers from the 9-pin D connector to the RJ45 connector

9 Pin D FM860 RJ45(X2)
RX+ (2) RX+ (1)
TX+ (3) TX+ (5)
RX-(7) RX-(2)
TX-(8) TX- (4)
GND (5) GND (8)
The slave can be directly connected with network cable
FM860 RJ45(X2) FM860 RJ45(X2)
RX+ (1) e White and orange-------- RX+ (1)
RX-(2) Orange RX-(2)
NC3) W - White and green------------ NC (3)
TX- (4) Blue TX- (4)
TX+(5) e White and blue------------- TX+(5)
NC (6) Green NC(6)
NC(7) - White and brown------------ NC(7)
GND (8) --------mmmm-- Brown--------------- GND (8)

Note:

I. All the TX, RX of the slave can be directly connected, using a series connection mode, can not use a star

connection mode;

2. The master and the last slave need to connect the terminal resistance of 120 Q; The FM860 can be connected to

the terminal resistor with SW9 and SW10 switches.
3. FM Series needn’t external 24V power supply to RS485.
4. Use net cable with Shielded to communicate and don’t forget GND.
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7.2.2 RS485 communication parameter
Table 7-6 Communication parameter

CANopen | Modbus
address address

Name Value Description

Drive ID

Note: 1) The ID station number can be set 1 ~ 63
by SW6-SW1 or 1 ~ 127 by 0x2FE400.

2) Store and reboot the parameters if updated.
ID node is from 1 to127;

Note: the setting is valid when SW6-SW1 is on
OFF. And Store and reboot the parameters if

Node ID 0x100B0008 | 0x0600 1

Node ID offset 0x2FE40008 | 0x2800 127

updated.
For RS485 Baud rate setting
Value Baud rate
1041 9600
RS485 Baud rate 0x2FE00010 | 0x2400 520 520 19200
259 38400
86 115200

Need store and reboot

1: Store the parameter which changed.

Store_Control_Data | 0x2FF00108 | 0x2910 ! 10: Initialize the parameters which updated
Fixed o . .
Others value Data bit = 8 stop bit = 1 No parity

7.2.3 MODBUS RTU communication protocol
Driver RS485 supports MODBUS RTU communication protocol, each 8-bit data is composed of two 4-bit

hexadecimal data, that is, the general hexadecimal number, the data structure is 11 Bit character format, the data
bit is 8 Bit, and the verification method is CRC verification. Its internal object is a discontinuous data register
(mapped to 4X when read or written by the upper computer).
Modbus RTU communication protocol format
A MODBUS message is placed by the transmitting device into a frame that has a known beginning and
ending point. This allows devices that receive a new frame to begin at the start of the message, and to know when

the message is completed. In RTU mode, message frames are separated by a silent interval of at least 3.5 character

times.
Frame 1 Frame 2 Frame 3
t[l r"_A—""\ r‘"_A"_"\ ,_._._A___\\
(ERPRNPRRIR P R R R 1 P € I B
Ll-—r-i Llr-—-i-i i 3.5char i
at least 3.5 char at least 3.5 char i :
4.5 char
Figure 7-3 Frame formatting 1
MODBUS message
Start Address | Function Data .RC Check End
= 3.5 char 8 bits 8 bits N x 8 bits 16 hits = 3.5 char

Figure 7-4 MODBUS communication formatting
The entire message frame must be transmitted as a continuous stream of characters. If a silent interval of more
than 1.5 character times occurs between two characters, the message frame is declared incomplete and should be

discarded by the receiver.
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Frame 1 OK Frame 2 NOK
f—/"—‘\ A
tu )
ot : i
"z 15'char’ >'1.5 char

Figure 7-5 Frame formatting 2

7.2.4 Modbusfunction mode

Function code 0x03: Read data registers

Table 7-7 Request format

Target station number

Function code

Start address
High byte

Start address
Low byte

Read count
High byte

Read count
low byte

CRC

1 Byte

03

1 Byte

1 Byte

1 Byte

1 Byte

2 Byte

Table 7-8 Correct answer

format:

Target station number

Function code

Return data number

of bytes

Register 1
High byte

Low

Register 1

byte

CRC

1 Byte 03 1 Byte 1 Byte

1 Byte

2 Byte

For example:

01: ID

03: Function code read data register

3200: Read object status word 60410010 modbus address
00 01: Read word data number

8A B2: Check code

01: ID

03: Function code read data register

02: Returns the number of byte data

00 31: Returns the status word data of object
79 90: Check code

Function code 0x06: Write a single data register

Table 7-9 Request format

Target station
number

Function
code

Register address
High byte

Register address
Low byte

Register value
High byte

Register value
low byte

CRC

1 Byte

06

1 Byte

1 Byte

1 Byte

1 Byte

2 Byte

Return formatting: The messgae will return if the setup is successful.

For example:

Send massage 01 06 31 00 00 OF C7 32 meaning

01: 1D
06: Function code write word
31 00:

00 OF:
C7 32:

Write object control word 60400010°s modbus address, data length is a WORD.
Write data in hexadecimal 000F
Check code
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Function 0x10: Write multiple register

Table 7-10 Request format

Target . Start Start Quantity | Quantity Register | Register
: Function . Number 1 1
station address address High Low . CRC
number cel High byte | Low byte byte byte of bytes High Low
byte byte
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte | 2 Byte
Table 7-11 Correct answer format
Target station | Function Start address Start address Quantity Quantity CRC
number code High byte Low byte High byte | Low byte
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 2Byte

For example:

Send massage 01 10 6F 00 00 02 04 00 00 00 32 9B 88 meaning

01:

10:

6F 00:

00 02:

04:

0000 00 32:
9B 88:

ID
Function code write multiple WORD
Write “target speed” 60FF0020°s modbus address, Data length is 2 WORD
Wirte 2 WORD
Data length is 4 BYTE (2 WORD)
Write data in hexadecimal as 00320000, Decimalism as 3276800, and converted to 200RPM
Check code

Return message 01 10 6F 00 00 02 5C DC meaning

01: ID

10: Function code read register
6F 00: Object address

00 02: Write WORD number
5CDC:  Check code

It will response error if access the error number. And return a no-normal function code as 0x80+ function code.

Table 7-12 Abnormal answer format

Station number | Abnormal function code Error Code CRC
1 Byte 1 Byte 1 Byte 2Byte
Table 7-13 Meaning of  Error value
Error code value Meaning

0x01 Function code do not support
0x02 Register address does not exist
0x03 Data error or register number is wrong
0x04 Write operation failed, including data range or object is read-only

7.2.5 Modbus communication address

Please refer chapter 6 to know more about each mode operation.

As for object operation address, access appendix VII (RS485 do not support all in internal objects. )

And RS485 communication case, please refer appendix II.
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7.3 CANopen communication

CANopen is the most famous and successful of the open fieldbus standards, which has been widely
recognized and widely used in Europe and the United States. In 1992, the Association of Automation CAN Users
and Manufacturers (CiA) was established in Germany and began to develop CANopen, an application layer
protocol for automation CAN. Since then, the members of the Association have developed a series of CANopen
products, which are widely used in machinery manufacturing, pharmaceuticals, food processing and other fields.

FM series stepping motor drive is standard CAN slave device, and follow CANopen 2.0A/B protocol. Any
PC can communicate with FM series Drive if the PC supported the protocol. The drive uses a strictly defined list

of objects called the Object dictionary, which based on the standard as CANopen, all objects has clear definition

of the functions. The objects is same to the memory address, part of object as speed and position can modify by
external controller, and part of object as status and error messages just can modify by the drive. The objects are as
following.

For example:

Index Sub Bits Property Meaning
6040 00 16(=0x10) RW Device status control word
6060 00 8(=0x08) RW Operate mode
607A 00 32(=0x20) W Target position
6041 00 16(=0x10) MW Device status word

The property of object is as below :

RW: Object can be read and written;

RO: Read only;

WO: Write only;

M: Can be mapped, similar to indirect addressing;

S:  Objects can be stored in Flash-ROM area, and data don’ t be lost even power-off;

7.3.1 Hardware introduction

CAN communication protocol mainly describes the mode of information transmission between devices. The
definition of CAN layer is consistent with the open system interconnection model (OSI). Each layer
communicates with the same layer on another device. The actual communication occurs in the two adjacent layers
of each device, and the devices are only interconnected through the physical medium of the physical layer of the
model. The specification of CAN defines the bottom two layers of the model, the data link layer and the physical
layer. CAN bus physical layer is not strictly stipulated, can use a variety of physical media such as twisted pair
optical fiber, etc., the most commonly used is twisted pair signal, the use of differential voltage transmission
(commonly used bus transceiver), two signal lines are called CAN_H and CAN_L, static time is about 2.5V, at
this time the state is expressed as logic 1, can also be called hidden bit, CAN_H is higher than CAN_L to
represent logical 0, which is called display, and the usual voltage value at this time is CAN_H=3.5V and
CAN_L=1.5V, and display is preferred in competition.
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Standard CAN slave station communication RJ45 wiring diagram:

2k

H HYD

p

(2]

CAN L
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@
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Figure 7-6 Standard CAN interface as RJ45

CAN conversion cable pin description, from 9-pin D connector to RJ45 connector

9 pin D

CAN _H (7)
CAN_L(2)

GND (3)

FM860 RJ45(X2)
CAN _H (1)
CAN L (2)
GND(3)

The slave can be directly connected with network cable

FM860 RJ45(X2) FMB860 RJ45(X2)

CAN _H (1) ------------ White and orange------------- CAN _H (1)
CAN_L(2) Orange CAN _L(2)
GNDQ@3) --—---—---- White and green------------------ GND (3)
NC#4) Blue NC#4)
NC(5) White and blue--------------- NC (5)
NC(6) Green--------------—--- NC(6)
NC 7) -=-mmmmemmem - White and brown-------------------- NC(7)
NC(8) -Brown NC(8)

Note:

1.All CAN_L and CAN_H pins of the slave station can be directly connected and connected by series connection.
2.The master and the last slave need to be connected to a 120 Q terminal resistor, the FM860 driver is built in and
can be enabled by the dip switch SW9;

3.The FM series stepper driver does not require an external 24V power supply to power the CAN;;

4.Use net cable with Shielded to communicate and don’t forget GND.

5.The maximum communication distances of various baud rates.

Table 7-14 The max communication distance of baud rate

Communication speed Communication distance
IMbit/S 25M
500Kbit/s 100M
250Kbit/s 250M
125Kbit/s 500M
50Kbit/s 600M
25Kbit/s 800M
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Typical CAN bus topology figure

CAN

Ad
Yy

CAN transceiver CAN transceiver CAN transceiver

Driver 1 Driver 2 Driver 3

7.3.2 CAN communication frame structure
Standard data frame messages begin with the frame start bit, followed by a 12-bit arbitration field. The

arbitration field contains an 11-bit identifier (COB-ID) and a Remote Send request (RTR) bit. An identifier
defines the type of information contained in a message, and each receiving node uses it to determine whether the
message is its own content.

The arbitration field is followed by a 6-bit control field that provides more information about the content of
the message. The first digit in the control field is the identifier extension (IDE) bit, which is used to distinguish
whether the message is a standard data frame or an extended data frame, which is indicated by the dominant state
(logic level 0). The second place in the control field is the reserved (RBO) bit, which is in the dominant state (logic
level 0). The last four bits in the control field represent the Data Length encoding (DLC), which specifies the
number of bytes of data contained in the message.

The control field is followed by the data field. This field carries message data, such as SDO and PDO
messages. The length of this field is variable, ranging from 0 to 8 bytes. The number of bytes can be selected by
the user.

The data field is followed by the cyclic redundancy check (CRC) field, which consists of a 15-bit CRC
sequence and a delimiter bit. The reply (ACK) field is sent as a hidden bit (logic level 1) and is rewritten as a
dominant bit by any receiver that has correctly received the data. The receiver always replies regardless of the
result of the receive filter comparison.

The last field is the End of Frame field, which consists of seven hidden bits indicating the end of the

message.

Format of a standard frame

Standard CAN

1
S| 11pie [R|I E11l
? Identifier E g r0 | DLC 0...8 Bytes Data CRC |ACK '-;' ;
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7.3.3 CANopen Communication parameter

Table 7-15 Communication parameter

CANopen Modbus

e address address

Value Description

Drive ID

Note: 1) The ID station number can be set 1 ~
63 by SW6-SW1 or 1 ~ 127 by 0x2FE400.

2) Store and reboot the parameters if updated.

Node ID 0x100B0008 0x0600 1

ID node is from 1 to127;

Note: the setting is valid when SW6-SW1 is on
OFF. And Store and reboot the parameters if
updated.

Node ID offset 0x2FE40008 0x2800 127

CAN Baud rate setting
Value Baud rate
100: M

50: 500k

25: 250k

12: 125k

5: 50k

Need store and reboot

CAN Baud rate 2F810008 0x2300 50

1: Store the parameters which changed.

1D 2FF001 291 1
Store_Control Data | 0x2FF00108 0x2910 10: Initialize the parameters which updated

7.3.4 EDS

EDS (electronic data form) file is the identification file or similar code of the slave station connected to the
PLC, through which to identify the type of slave station (which is similar in 401, 402, 403, or which device
belongs to 402). This file contains all the information of the slave station, such as manufacturer, serial number,
software version, supported baud rate type, OD that can be mapped and the attributes of each OD and so on,
similar to the GSD file of Profibus. Therefore, before hardware configuration, we first need to import the EDS file

from the station to the upper configuration software.

7.3.5SDO
SDO is mainly used to transmit low-priority objects between devices. Typically, it is used to configure and

manage slave devices, such as modifying PID parameters and PDO configuration parameters of current ring,
speed ring, position ring, etc. This kind of data transmission is the same as MODBUS, that is, after the master
station sends out, the slave station needs to return data response. This communication mode is only suitable for
parameter setting, and is not suitable for data transmission with high real-time requirements.

SDO is used to access the object dictionary of device in CANopen protocol. Visitor is called client, and abject
dictionary is accessed and provided CANopen device as server. The CAN message of client and the response of
server always involves 8 bytes. And one request of client must have a response from the server.

SDO has 2 kinds of transmission process:
® Expedited transfer: Up to 4 bytes of data transmission

® Scgmented transfer: Data length larger than 4 bytes
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Table 7-16 SDO Basic Structure as below: Client— Server/Server—Client

Byte0 Bytel-2 Byte3 Byte4-7

SDO

Command specifier Object Index Object sub-index Data

SDO Command word contains the following information :
® Download/upload

® Request /response

® Segmented / expedited transfer

® CAN frame bytes

® For subsequent each segment alternately reset and set the toggle bit.
SDO achieved five requests and response.

® Initiate Domain Download

® Download Domain Segment

® [nitiate Domain Upload

® Upload Domain Segment

® Abort Domain Transfer

Download is for the write operation of object dictionary. Upload is for read operation. The details of SDO

command word is as below.

Table 7-17 Initiate Domain Download

Initiate Domain Download Byte0 Bytel-3 Byte4-7
Bit 7-5 4 3 211 ]o0 o
Client— ces=1 - n e s Subject 1.ndex Data
and sub-index
«—Server scs=3 - - | - - - -
Explanation:
® ccs: client command specifier, ,1=Initiate download request.
® scs: server command specifier, 3=Initiate download response
® n: The number of bytes representing meaningless data in the packet data [from (8-n) bytes to the seventh byte
is meaningless] (n is valid when e=1 and s=1, otherwise n is 0).
® ¢: When e=0, the transmission is normal; when e=1, the transmission is accelerated.
® s: Indicates whether the data length is specified. O indicates that the data length is not specified, and 1
indicates that the data length is specified.
® =0, s=0: Keep by CiA.
® =0, s=1: The data byte is the byte counter, byte 4 is the data low part (LSB), byte 7 is the data high part
(MSB).
® =1, s=1: Data bytes 4-n indicates the data to be downloaded.
® c=1, s=0: Download an unknown number of bytes of data.

For example:

0x2f means the data to download 1byte (bytes 4 involves 8 bits)
0x2b means the data to download 2bytes (bytes 4,5 included 16bits)
0x23 is the data to download 4bytes (bytes 4,5,6,7 included 32bits)

0x21 is the Start frame to download over 4 bytes data, segmented downloading data
0x60 is download data successful
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Table 7-18 Download domain segment

Download Domain Segment ByteO Bytel-7
Bit 7-5 4 3] 2 |1 0
Client— ccs=0 t n c Data
«—Server scs=1 t - | - | - - -

Explanation:

® n : Meaningless data bytes. The value will be 0 if do not specified data length. -
® < : : 0=Subsequent segment requires download
® t : The trigger bit is alternately cleared and set for each subsequent segment (the first transmission is 0,

equivalent to request/response).
For example:

0x00/0x10 is segmented downloading data, involves 8bytes data (bytes 1-7)
0xObmeans the last piece of data, involves 2 bytes data. (bytes 1,2)
0x20/0x30 is segmented downloading successful.

Table 7-19 Initiate Domain Upload

Initiate Domain Upload Byte0 Bytel-3 Byte4-7
Bit 7-5 4 3 2 1 0 Subject index
Client—s cos=2 . i . . . and sub-index -
«—Server scs=2 - n e s Data
Explanation:

® 1, ¢, s: Same to download of domain starting
For example:

0x40 is the data to ask upload subject

0x4f is the data to upload 1 byte. (bytes 4 involves 8 bits)

0x4b is the data to upload 2bytes. (bytes 4, 5 involves 16bits)

0x43 is the data to upload 4 bytes (bytes 4, 5, 6, 7 includes 32bits)

0x41is the start frame to upload over 4bytes, and segmented uploading data

Table 7-20 Upload Domain Segment

Upload Domain Segment Byte( Bytel-7
Bit 7-5 4 3 2 1 0
Client— ccs=3 t - - - - -
«—Server scs=0 t n c Data

Explanation:

® 1, ¢, t: Same to download domain segment
For example:

0x60/0x70 is ask to upload segmented data
0x00/0x10 is the data to upload segmented data, includes 8bytes data (bytes 1-7)
0x19 is the last piece of data, involves 3 bytes data (bytes 1,2,3)

Table 7-21 Abort domain transfer

Abort Domain Transfer Byte0 Bytel-3 Byte4-7
Bit 7-5 4 3 21110 Subject index and Error code
Client—/«Server cs=1 - - - -] - sub-index

For example:

0x80 is an interrupt transfer
Table7-22 Error code

Error code Meaning

0x0504 0001 Client/server commands are invalid or unknown

0x0601 0002 | Try to write a read-only object
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0x0602 0000 | Object is not in the object dictionary

0x0604 0041 | Objects cannot be mapped to PDO

0x0607 0010 | The data type does not match

0x0609 0011 The subindex does not exist

0x0609 0030 | The parameter value is invalid and out of range

0x0800 0000 | common fault

Example 1: Read control word parameters

Table 7-23 Send SDO message

Identifi DLC Daten
entifier
0 1 2 3 4 | s | 6 | 7
0x600+Node ID 8 40 40 60 00 00
0x600+Node ID -- COB-ID
40 -- Request to upload the object's data
60 40 00 -- Control word object address
00 -- useless data
Table 7-24 Return SDO message
Identifier DLC Daten
0 1 2 3 4 5 6 7
0x580+Node ID 8 4b 40 60 00 06 00 00 00
0x580+Node ID -- COB-ID
4b -- Upload two bytes of data (bytes 4,5 contains 16 bits)
60 40 00 -- Control word object address
0006 -- Data
Example 2: Modify control word parameters
Table 7-25 Send SDO message
Daten
Identifi DL
dentifier C 0 N 7 3 1 s p 7
0x600+Node ID 8 2b 40 60 00 2f 00 00 00
0x600+Node ID -- COB-ID
2b -- Download two bytes of data (bytes 4,5 contains 16 bits)
60 40 00 -- Control word object address
002f -- Data
Table 7-26 Return SDO message
Dat
Identifier DLC —
0 1 2 3 4 5 6 7
0x580+Node ID 8 60 40 60 00 2f 00 00 00

0x580+Node ID -- COB-ID

60 -- Successful data download

60 40 00 -- Control word object address
002f -- Data

7.3.6 COB-ID

COB-ID is a unique method of CANopen Communication protocol. Its full name is Communication Object
Identifier-Communication object-ID. These COB-ids define the corresponding transport levels for PDO. The
controller and the servo can define the same transmission level and the transmission content in their respective

software configurations, so that after the controller and the servo use the same transmission level and transmission
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content, the data transmission is transparent, that is, both sides know the data content to be transmitted. It is not
necessary to reply whether the data is transmitted successfully when the data is transmitted.

The default ID allocation table is based on the 11-bit CAN-ID defined by CANopen 2.0A (CANopen 2.0B
protocol COB-ID is 27 bits), which contains a 4-bit function code part and a 7-bit Node-ID part.

10| 9 | B i H 5 4 3 2 1 0

%} =
T'unction Code hode—ID

Figure 7-7 CAN-ID distribution format

»
L

Node-ID can define by defined by system integrators via the DIP switch of device. The scope of Node-id is
from 1 to 127(0 is not allowed to be used)

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

Table 7-27 Allocation list for CAN identifiers in master/slave connection set predefined by CANopen

Broadcast objects

Object Function code (ID-bits 10-7) COB-ID Wi et f communication
parameters in OD
NMT Module 0000 000H i
Control
SYNC 0001 080H 1005H, 1006H, 1007H
TIME SSTAMP 0010 100H 1012H, 1013H
CANopen Peer object of the master/slave connection
Object Function code (ID-bits 10-7) COB-ID Wi et f communication
parameters in OD
EMCY 0001 081H-OFFH 1024H, 1015H
TPDO1(send) 0011 181H-1FFH 1800H
RPDO1(receive) 0100 201H-27FH 1400H
TPDO2(send) 0101 28 1H-2FFH 1801H
RPDO2(receive) 0110 301H-37FH 1401H
TPDO3(send) 0111 381H-3FFH 1802H
RPDO3(receive) 1000 401H-47FH 1402H
TPDO4(send) 1001 481H-4FFH 1803H
RPDO4(receive) 1010 501H-57FH 1403H
SDO(Send/server) 1011 581H-5FFH 1200H
SDO(Receive/client) 1100 601H-67FH 1200H
NMT Error Control 1110 701H-77FH 1016H-1017H

Note:

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

2.The function code of COB-ID is fixed formatting;

3.COB-ID 4 00H. 80H. 100H. 701H-77FH. 081H-OFFH are systems management formatting.
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7.3.7 PDO

Process data object can send 8 bytes data one time. No other pre-set protocols, use for the high-frequency
switching data. PDO transmission mode used a new data exchange, the devices have to define the area both for
data sending and receiving. And send related data to each other directly during the data exchange, which reduced
more time to improve the efficiency of bus communication. So resulting in a high bus utilization.

1) Send PDO (TPDO)

Send PDO, for Stepping motor drive, is send out data, and receive by PLC. The function code as COB-ID of

PDO is

1. 0x180+Station No. of Stepping motor drive

2. 0x280+Station No. of Stepping motor drive

3. 0x380+Station No. of Stepping motor drive

4. 0x480+Station No. of Stepping motor drive
2) Receive PDO (RPDO)

Receive PDO, as for Stepping motor drive, is receive data and which sent by PLC. The function code as
COB-ID of sending PDO is

1. 0x200+Station No. of Stepping motor drive
2. 0x300+Station No. of Stepping motor drive
3. 0x400+Station No. of Stepping motor drive
4. 0x500+Station No. of Stepping motor drive

The design of FM series Stepping motor drive is follow up CANopen 2.0A. It support CANopen 2.0B also.
And meanwhile, if the 8 PDO are un-enough, user can define a new PDO as 0x43FH for station 1, controller and
drive are also follow it.

3) PDO transport Type

PDO have 2 type transport mode:

1.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, Stepping Motor Drive will send out data in PDO after receiving SYNC message.

® Cyclic: Triggered after sending 1 to 240 SYNC message .In this mode, Stepping Motor drive will send out
data in PDO after receiving n SYNC messages.

2.ASYNC (Transmission type: 254/255). The slave station sends the packet after the change regardless of whether

the master station asks for it. In addition, you can define the interval between sending the same packet twice to

prevent the packets with higher priorities from occupying the bus all the time (the lower the value of PDO, the

higher the priority).

For FM series stepper drivers, synchronous cycle transmission and asynchronous transmission modes are

currently supported.
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4) PDO inhibit time

Each PDO can define a inhibit time. That is the minimum interval time between two continue PDO
transmission. It is used to avoid the PDO in higher priority always occupying the communication. The inhibit time
is 16bits un-signged integer. Its unit is 100us.
5) ) For example:
Use TPDO to update Target-speed by the object as 0x1A00. And seclected 0x1800 to configure the property of
mapping object as 0x1AO00.
Table 7-28 Property of object 0x1800

Property of object 0x1800
Sub-index Value Meaning
0 3 The object has 3 sub-index
1 0x250+Node ID Node-ID
2 254 Asynchronous transmission
3 50 Disable transmission time interval
Table 7-29 Mapping of 0x1A00 TPDO
Mapping of 0x1A00 TPDO
Sub-index Value Meaning
0 1 1 object are mapped to PDO
1 0x60f10020 Object 0x60ff, sub-index 0x00, consisted of 32 bits
Table 7-30 The formatting of Send message
Identifier DLC Daten
o |t | 2 [ 3] 4] 5] 6|7
0x250+Node ID 8 Target-speed
7.3.8 Boot-upp process

In the network initialization process, CANopen support both for extended boot-up and the process of
minimum boot-up. And for extended boot-up is optional, but for minimum boot-up must be supported by each
node. And the both of boot-up can exist in the same network at the same time. The node must be support extend
boot-up process if selected the DBT of CAL to configure ID

These two initialization processes can be represented by a node state transition diagram, as shown in the
following figure. The status diagram for extended boot-up has more states between pre-operation and operational

states than it does for minimized boot-up.

Power-on

Initialising
(f)

Pre-Operat£;;;I\\\\

(a, b, ¢, d)

A 2
1 3 Stopped
(a, b)

Y 1
Operational 2
(a, b, ¢, d, e)

Figure 7-8 Node status conversion
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Note:

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

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

State transition( 1 —5 are sent by NMT service)

Start Remote node

Stop_Remote Node

Enter Pre-Operational State

Reset Node

Reset Communication

Initialization finish, enter pre-operational status and send boot-up message.
NMT services can make all or some nodes into different work state at any time. The CAN message of NMT

AN N B~ W N

sevice is consisted of 2 bytes as COB-ID=0. the first byte represents the type of service requests as NMT comm.
And specifier, the second byte is Node-ID or 0.

7.3.9 NMT Module Control

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.

Table 7-31 NMT-Master — NMT-Slave(s)

COB-ID Byte 0 Byte 1

0x000 CS Node-ID

When Node-ID is 0, then all the NMT slave device are addressing, CS is command, its value is as follows.

Table 7-32 CS command value

Command word NMT service
0x01 Enable remote node
0x02 Close remote node
0x80 Enter the pre-operation state
0x81 Reset node
0x82 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.

Table 7-33 Controller message

COB-ID Byte 0 Byte 1

0x000 0x80 0x02

7.3.10 Protection mode (Supervision Type)
Supervision type is that master selected what kind of check type during operation. And there are two kind of

type as Heartbeat message and Node guarding to check the fault of slave and handle it.

® Heat beat message: The slave periodically sends message to the master during the "monitoring time". If the
master does not receive the next heartbeat message from the slave after the "Heartbeat time" expires, the
master determines that the slave is faulty.

Heartbeat Producer — Consumer(s)
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Table 7-34 Heat beat message

COB-ID Byte 0

0x700 + Node ID Status

Table 7-35 Status value

Value Meaning
0x00 Boot-up
0x04 Stopped
0x05 Operational
0c7f Pre-operational

When a Heartbeat node starts, its Boot-up packet is the first Heartbeat packet.

® Node protection: The master periodically sends the packet to the slave in the "monitoring time", and the slave
responds immediately after receiving the packet. If the master does not receive the packet from the slave
after the "Monitoring time * Life factor" time, the master judges that the slave is faulty!

NMT-MasterNode send remote frame(without data)as below.

NMT-Master — NMT-Slave

COB-ID

0x700+Node 1D

NMT-Slave Node send message as following:
Table 7- 36 NMT-Master — NMT-Slave message

COB-ID Byte0

0x700 + Node ID Bit 7 : toggle bit Bit6-0 : Status

As for Byte 0, involves a toggle bit(bit7), and the toggle bit is turned to configure the 0 or 1 in node protection
each time. The first node protection of toggle bit is “0”. And the bit from 0 to 6 means node status.

Table 7-37 Status value definition

Value Meaning
0 Initializing
1 Disconnnected
2 Connecting
3 Preparing
4 Stopped
5 Operational
127 Pre-operational
Note:

The parts with the icon as *, will be provided to the node with extend boot-up. Please pay attention, the status 0, is
never shown for node protection.
A node can not support Node Guarding and Heartbeat protocol at the same time. You can seclec one of them.

7.3.11CANopen communication address of drive parameter

Please refer Chapter 6 to know more about each operation mode.

Please access object list as Appendix VII in Chapter 9 for common object address
Please refer all communication address as Appendix VII

Please refer Chapter 9  Appendix I of CANopen communication case.
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7.4 EtherCAT communication
EtherCAT (Ethernet for Control Automation Technology) is a fieldbus system based on Ethernet, used for

industrial field level ultra-high speed I/0O network, using the standard Ethernet physical layer, The transmission
medium is twisted pair or optical fiber (100Base-TX or 100Base-FX). It is an industrial Ethernet technology with

high performance, low cost, simple application and flexible topology.

7.4.1 EtherCATcomposition and operation principle

EtherCAT system consists of master and slave . The master uses a standard Ethernet interface card or an
embedded industrial control computer with an Ethernet interface, and the slave uses a dedicated slave control chip
(ESC, such as ET1100, LAN9252, etc.). The master sends data frame packets to each slave , after receiving the
packets, the slave extracts data from the data frame, or inserts data into the data frame, and then transmits the data
frame to the next slave . After the last slave processes the data, it returns the fully processed packet to the last
slave through the internal loop. It simply forwards the message to the previous slave station, and the first slave
sends the response message to the master (see the figure below). ESC adopts the receive and forward mechanism.
Ethernet frames can pass in both directions, but only when Ethernet frames enter from the downlink direction, the
corresponding packets can be processed. If the network port to be forwarded is disconnected or disconnected, the
ESC automatically performs an internal loopback forward and returns the packet to the previous slave station

instead of losing the packet.

7.4.2 EtherCAT protocol

EtherCAT uses the standard Ethernet frame structure, in which the frame header is the standard Ethernet
frame header, the frame type is fixed to 0x88A4. The packet consists of EtherCAT header and EtherCAT data,
and several sub-packets form the EtherCAT data area. The sub-packet is composed of sub-packet header, data
field and working counter. The sub-packet header marks the slave to which it is transmitted, and reads or writes to
the sub-packet. The data area of the sub-packet can be the data of the slave ESC register, mailbox message or
procedure data. In the process of communication between master and slave, the value of the 16-bit working
counter (WKC) is the count of the read and write operations of the slave station. When the master station initiates
the period control, a WKC value is set in advance. When the data frame traverses the entire device, the returned
WKC value can be compared to verify whether the data packet is correctly processed by each slave node.

EtherCAT data frame structure:

|- Ethernet Hoeader I Ethernet Data - - j Fcs |

14 Byte 11 Bit 1 4 Bit 44--1498 Byle 4 Bwe;
IEthnrnet Ho-dorl Length ] o l ‘l__] 1..n EtherCAT Datagrams [ FCS .
S——— ==

[ 1 EtherCAT Datagram [27... | ... [ n™EtherCAT Datagram |
10 Byte O-1486Byte _________2-Oyte
[Dnulgrnm M“d.rl Data ] WKC h]
- il 3 WHKC = Working Counter
a Bit 2 Bit 32 Bt 11 Bt 3 A lon s s8R
L Cmd ]_ ledx I“ Address L,l.-n LJ! L,c LM L IRQ ,.J_
3 *
16 Bit 16 Bit More EtherCAT Datagrams
[ Position I Offsot ] -— Position Addressing
I Address I O!I‘.a».t ] -— MNode Addressing
[ l.oglca! Address ] =-— Logical Addressing
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7.4.3 EtherCAT (CoE) network reference model

The EtherCAT (CoE) network reference model consists of two parts: the data link layer and the application
layer. The data link layer is mainly responsible for EtherCAT communication protocol, and the application layer
is embedded with CANopen communication protocol. The object dictionary in the CoE contains parameters,
application data, and PDO mapping information. A process data object (PDO) consists of objects in the object
dictionary that can be PDO mapped, and the contents of the PDO data are defined by the PDO mapping. PDO data
is read and written periodically and does not need to look up the object dictionary. Mailbox SDO are aperiodic

communications ,so look up an object dictionary when reading or writing them.

Note:

In order for SDO and PDO data to be properly parsed on the EtherCAT data link layer, FMMU (Fieldbus
memory management Unit) and SyncManager (Synchronization Manager) are required for management and
configuration.

ProNet Application

CANopen service (CoE)
Object dictionary
EtherCAT Application layer
State Servics dets oblech (CANopen DS402)
Machine ce data objec!
(SDO) PDO mapping
| Registers | | Mailbox | | Process data |
| Fmmu2 | | FMmU O | | FMmMU 1 | | Datalink layer
(EtherCAT)
ISyncMan 0] lSyncMan 1] |SyncMan 2| |SyncMan 3]
EtherCAT data link layer
EtherCAT physical layer
Sync manager setting
Synchronization manager Allocation (fixed) Byte Start address (fixed)
o Th ilb fi th t
Synchronization manager0 © marbox Message from the Master 117¢ byte (fixed) 0x1000

was received

Synchronization managerl | The mailbox message sent to the master | 128 byte (fixed) 0x1400

The PDO message from the master

Synchronization manager2 . . 0~ 128 byte 0x1800
station was received
Synchronization manager3 | PDO message sent to the master 0~ 128 byte 0x1C00
FMMU setting
FMMU Allocation

FMMU 0 | FMMUQO is used for RXPDO data transmission, that is, the master periodically sends data to the slave

FMMU 1 | FMMUI is used for TxPDO data transmission, that is, the master periodically reads the slave data.

FMMU 2 | FMMU2 is configured to send mailbox data preparation flags from the slave
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7.4.4 EtherCAT slave information

EtherCAT slave information file (XML file) contains the slave device description, object dictionary,

SyncManager and FMMU Settings, distribution clock, PDO configuration ,etc.

7.4.5 EtherCAT network state machine
The EtherCAT state machine describes the state and state changes of the slave application. The state change

request is usually initiated by the master, and the slave responds.

Status description

Power ON .
Init

4 A A
@D (IP)
y
| Pre-Op |
(SD
(PS) (SP)
©D v
(OP) | Safe-Op |
(SO) (0S)
Operational |

Init: Initialization state, abbreviated as I;
Pre-OP: Pre-operation state, abbreviated as P;
Safe-OP: Safe operating status, abbreviated as S;
Operational: Operation status, abbreviated as O;
When converting from the initialization state to the operation state, it must be converted step by step in order,

but it can be converted from the operation state back to each state. The status conversion operation process is as

follows:
State Description
PowerON Power on the ESC parameter and enter the Init state
There is no direct communication between the master station and the slave station
Init on the application layer, and the master station initializes the relevant register on
the data link layer to prepare for the communication at the application layer.
Pre-OP The master cgmmqnif:ates with the slgve via mailbox (SDO), reading or writing to
the slave's object dictionary, but there is no PDO data communication
Master and slave can communicate by mailbox (SDO), PDO communication is
Safe-OP limited to input data (slave update) evaluation, and output data (master update) is in
a "safe" state.
Operational PDO data input and output updates are possible.

“Init”—*“Pre-OP”

The master configures the link layer address, starts the mailbox communication,
initializes the DC clock synchronization, and requests to enter the Pre-OP state.

The slave checks that the mailbox initialization is correct in order to respond to

status requests.

“Pre-OP”—“Safe-OP”

The master configures relevant SyncManager, FMMU and mapped object
addresses for PDO communication, and requests to enter the "Safe-OP" state. The
slave station checks that the configuration is correct.

“Safe-OP”—“Operational”

The master outputs valid data and requests to enter the "Operational" state
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7.4.6 PDO process data mapping

The process data of the slave consists of synchronization manager channel objects, each synchronization
manager channel object contains multiple process data objects, among the PDO mapping object list
0x1600~0x1607 stores the RPDO mapping object index, 0x1A00~0x1A07 stores the TPDO mapping object index.
In the figure below,0x1A00 stores a set of 32-bit TPDO object indexes, namely object A (8 bits), object B (8 bits),
and object D (16 bits).

Object Dictionary

é_ Index |Sub Object Contents
© | 0x1A00 | 1 Ox6TTT OxTT 8
£ | oxiac0| 2 0x6UUU 0xUU
o
Z|0xtA00 | 3 OXYYYY OxYY 16 P iR '
: PDO-ength: 32 Bits! | omoooooooooe it .
: ppo_1 |Object Al ObjectB]  Object D
! i 'y A
I
OxB6TTT |OxTT Object A
5 | 0x6UUU |0xU Object B
@
g 0xBVVV |0xVV Object C
£ [0xBYYY |oxyY Object D
& |ox6222 |oxzz Object E
=
o
3

The synchronous manager channels (0x1C12 and 0x1C13) store lists of multiple sets of mapped objects. In
the following figure, the 0X1C13 channel stores two sets of lists 0x1A00 and 0x1A01, each of which stores
indexes of related PDO objects.

o Object Dictionary
o
0 2| Index |Sub Object Contents
)
gO|ox1c13 | 1 0x1A00
=
S 2loxic1a| 2 0x1A01
gé‘c’ Sync Manager Entity z
@ E PDO_1 | PDO_2
g .
m L) )
g 0x1A00 PDO_1
S| ox1ao1 PDO 2
g 0x1A02 PDO_3
é% 0x1A03 PDO 4
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Chapter 8 Alarm and Troubleshooting

8.1 Alarm messages

LED of ERP light flashes red, it indicates that the drive failure alarm. As for details, please refer the code list

as below. And the alarm information is hex.

s Error Control

(o] @ &

Error State Low 16bits Error State High 16bits
0001 v @ internal error 0001 @ @ reserved
0002 v @1 over current error 0002 @ @ reserved
0084 v 1 over voltage error 088y v @ reserved
0008 v 1 under voltage error ooos v W reserved
8010 v (1 temperature error 8818 v @ reserved
0020 ¥ (1 logic voltage error 0828 v @ reserved
0040 v (1 output logic 5U overload aeue v @ reserved
0080 ¥ (0} EEPROM data error 0088 ¥ O reserved
0100 ¥ 1 motor error 0100 ¥ '@ reserved
0200 v 1 following error 0200 & @ reserved
0400 v (1 fieldbus error 000 & @ reserved
0860 v 11 over frequency error a8ee v @ reserved
1080 v 1 external pre enalbe signal 1000 v @ reserved
2008 v 1 positive position limit 2000 @ ' reserved
4008 v 1 negative position limit ne00 v ' reserved
80080 v (01 DIP switch in NA status 8000 ¥ ' reserved

Figure 8-1 Real-time error

Table 8-1 Error alarm and solution

LED Error
Alarm RUN ERR code Alarm reason

Treatment measure

Fast 1. The motor configuration
Internal Error Slow flash a1 0x1000 | is wrong
flash .S,
2. Drive internal problem

1.Please refer FM series field
bus control stepping motor
driver operating guide

2. Contact manufacturer

1. The short circuit of

driver output | Extinguishe | Fast 0x2320 | Motor phase

1. Check Motor wiring

short circuit d flash L 2. Contact manufacturer
2. Driver’s problem
1. The voltage of power
supply is too high .
Over voltage Fast flash Fast 0x3210 | 2. high-speed stop .- Check power suppher
flash . 2. Add braking resistor
occasion feedback energy
is too high
L 1.The voltage of power
Under voltage Extinguishe Open | 0x3220 | supply is too lower 1.Check power supply
d . 2. Reduce acceleration
2.Rapid start
Over Extinguishe | Slow 0x4210 The power module of | Check the temperature is
temperature d flash driver is over than 80 ° C whether larger than 40° C
Fast flash 1. Cause for update the Initialize the parameters first,

EEPROM Error /Slow flash Open | 0x6310 drlver un’derlymg firmware
2. Driver’s problem

and save and reboot driver

1. The motor is not wired
or wired incorrectly

2. the motor configuration
is wrong

Motor Error Fast flash | Open | 0x7122

Check the motor wiring
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Logic voltage
Error

Overload of
Output 5V
current

Following Error

Field bus Error

Overfrequency

External pre
enable signal

Positive
position limit

Negative
position limit

Low flash

0x5111 | The Internal logic voltage
or both for 15V or 5V is out | Contact manufacturer
0x5113 | of the scope
0xFF01 The output of SV current is Check the wiring of 5V load
too large
0x8611 | Overload or get stuck Check .load or  reduce
acceleration
Bus communication is | Check bus communication
0x8100
closed parameters
Input pulse frequency s Check whether the input
0x8A80 put P d y pulse frequency is larger than
over the max. value.
Open the max. value
P External pre-enabled
signals are configured for
0x5443 | the I/O port, but no valid
signals are input from the
external port
The 10 port 1s cqnﬁgured Check the external wiring
0x5442 with a positive limit, and and confirm the input signal
the driver detects a valid putsig
signal input.
The 10 port is configured
with a negative limit, and
0x3441 the driver detects a valid
signal input

Note: the frequency both for slow flash and fast are 0.5Hz and 5Hz.

8.2 History error window

s Error History =S
| name | data | unit [

1= Error_State High_1ébits HEX

2% Error_State_Low_16bits HEX

I= Self_Check_Error_High_1ébits HEX

L Self_Check_Error_Low_16bits HEX

5% Error_Counter DEC

6% Error_Group_Pointer DEC

7% Error@-error_state_low HEX

B= Error@-self_check_error_low HEX

9= Error8-DCBUS v

10= Error@-Speed rpm

11 Error@-Current Arms

12 Error@-Hode DEC

13= Error@-time_month on

14 ErrorB-time_min Min

15% Error@-Temperature degree

The driver provides 8 groups of historical alarm information, When the alarm occurs, the user can query

the alarm code, voltage, current, temperature, speed, working mode, driver cumulative working time and other

information,which is better for the user's equipment maintenance.

"Error status word low 16 bits/High 16 bits" is an error that occurs during the drive running, and

"Self-check error status word low 16 bits/high 16 bits" is an error that occurs in the drive's power-on self-detection

hardware.
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The value of "Error group pointer” indicates which group the most recent error is saved in, and the value N

indicates that the current alarm is in "error N". The last record is N - 1, and the next record is N + 1.8 groups of

error records loop overwrite.

location is "Error 5".

For example, if the current position of the error group =4, the current alarm is "Error 4". The next alarm

8.3 Self-check error status word definition

KincoStep

k. Index: 0x260300
' BV Name: Self Check_Error_Low_16bits

N Data Type: Unsigned16 RLM

Modbus address: 0x2100

Operator Help:

driver self test status of error low 16bits
bit0: A phase over current fault

bit1: B phase over current fault

bit2- over voltage error

bit3: low voltage error

bit4: low power input

bit5: temperature error

bité: A phase current circuit fault
bit7: B phase current circuit fault

bit8: A phase overcurrent circuit fault
bit9: B phase overcurrent circuit fault
bit10:A phase power circuit fault
bit11:B phase power circuit fault

bit12:motor line connect wrong between A/B
bit13:motor A phse line connect wrong
bit14:motor B phase line connect wrong
bit15:motor A phase not connect line

x

--------------------------------

KincoStep

M Index: 0x260400

'0 Name: Self Check_Error_High_16bits

N Data Type: Unsigned16 RLM

Modbus address: 0x2200

Operator Help:

driver self test status of error high 16bits
bit16: motor B phase not connect line
bit17: analog input signal circuit fault
bit18: logic 15V circuit fault

bit19: logic 5v circuit fault

bit20: output 5V over load

bit21: SN number fault

bit22: eeprom write fail

bit23: eeprom version have change

bit24: eeprom read data check sum fail
bit25: motor configuration fault

bit26: FieldBus error

bit27: watch dog reset

bit28: DIP swicht in NA status
bit29: firmware do not match PCB
bit30: oscillator circuit fault

bit31: ADC convert circuit fault
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Chapter 9 Appendix
Appendix1 CANopen bus communication example

CANopen communication between FM860 and Kinco F1 PLC

1. Hardware wiring

F1 PLC CAN port FM860 CAN(RJ45) port
CAN_L(2) CAN L(2)
CAN_H(7) CAN_H(1)

GND(3) GND(3)

Note:

(1) It must use series connection for multiple slaves.

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

(3) There are terminal resistors with PLC and FM860, set by DIP switch.
2. Parameter Setting. For FM860 baud rate and station number and so on, please refer to chapter 7.3
3. Software program
(1) Create a new project, select Kinco F122-D1608T and click OK.

ﬂ

Configuration: ‘ |Kinco F122-D1608T =l |

Target Platform I Memary Layoutl Generall Metwork functionalityl Visualizationl

Elstiorm [intel StonasAM =l
FEirstparameter register (integer]: L ast parameter regjster linteger]: Heaister tor returt value [integer:
GE i i BE =l |ro |

[ [ntel byte arder

Diefault | QK | Cancel |

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

£
Mame of the new FOL: |FLC_FRG OF |

— Type of POU — Language of the POU Cancel
* Program {
" Function Elock LD
" Function " FBD
Return Type: " SFC
[EooC =
@B
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-, CoDeSys - (Untitled) =

Project Inser Onlne Window Help

=8|

“Sleln Sisialalain 2 lnlas

PLC_PRG [PRG) _0001|F ROGRAM PLC_PRG

AR

POUS®2 Data. [F Wisu. | 2 Reso. Rl |

3

[GNUNE [0V [READ

) [Lin 7. Gol: 1

(3) It will show us a window as below after you finished step2. Then select “Resources” option and get into PLC

Configuration page

4, CoDeSys - {Untitledy*

Fle Edt Project Insert Extras Orlne Window Help

sl

Ble=|E| |@ieet IS |S4R| BiH

B
- (1 Giobal Variables DDO01[PROGRAN PLC_PRG

=1 library ANALYZATION.LIE 5.10.99 0305 _00031AR

- (1 fibrary IECSFC.LIE 13.4.08 15.51:28 glol WO

- library SYSLIBTIME LIE 6.12.10 16:53:2 2 4l

#1-(] bary SYSTASKINFO.LIB 61210 1659 [ [y

- Tooks
(8 Alarm configuration Settings |

- (i Libvany Manager

Bl Log

Automatic caloulation of addiesses:

Check for overlapping addresses:

lsteiiny Save configuiatian fles n proect
Task configuration
@, watch and Recipe Manager
2 warkspace

. v

12 Pous|™8 Deta..| BN visu . | 32 Reso «

>

[BRUNE [0V [READ:

(4) Click “Extras— add configuration file”, then show us a dialog to add EDS file of FM860.

Select configuration file i 2] =]
EHFEE O | () IMBE0TEST R = e

IfhE ) [KIHCO-FMEED | TR O |
IR [CAF (e eds, *. def) £
[ ERERSHF ®)

HRiH
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(5) There are 2 CAN ports in F1 PLC, both of them can be used as master. Set baud rate and Node-ID for CAN

port. If you need synchronous message, please click “activate”, then set transmission cycle synchronization

message and COB-ID in “Com. Cycle period”.

Replace element

Calculate addresses

it Gl
Copy Chrl+C
Paste GEH Y
Delete el

E--F122-D1685T
igital I/O[FIX]

Base parameters ICAN parameters | Module parametersl

Maodule id- R

Kinco RPZD-1608C1 {RPZD-1608C1 eds), ..
KincoED (KincoED.EDS). ..

MTS020-CAN (MTS020,EDS),

Diagnostic address: IZMB'IE

3

‘CAN_Port 1[FIX]

B--FM driver (EDS) [V¥AR]
B--%0B1 Can-Output
E--%IB2 Can-Input

AN_Port 2[FIX]

Base parameters CAN parameters IModule parametersl

baud rate: IEDDDDD '!
Corn. Cycle Period [pseck iD
Sync. ‘Window Lenght [psec) iﬁ—
Sync. COB-D: !128— activate:
Modeld [T

¥ Automatic startup

™ Support DSPA01 44,01 and DSP306

Heartbeat Master [ms] IE'

i

(6) Right click “CANMaster” and select “Append FM Drive” to add slaves. Then set parameters such as Node ID,

Node guarding, RX-PDO and TX-PDO.

B--F122 -D16E8T
-Digital I/O[FIX]

-CAN_Port 1[FIX]
3-iFM driver (EDSY [YAR]

H¥0B1 Can-Output
E--%¥IB2 Can-Input
~CAN_Port 2[FIX]

Base parameters CAN parameters IReceive P]JD—MappingI Send F 4 I L4 L]

¥ Modeguarding

Guard COB-ID: |I'J'H?f][l
Guard time [m]: iﬂ—
Life time factor: ID—.

- Heartheat setting:

[T Ectivate Heartbeat genetation
Heartbeat producer time: Iﬂ ms

[T &ctivate heartbeat zonstimen

— Emergency telegram

¥ Emergency
COB-D: [$NODEID+0480

-l

~ General
Mode ID: i2
‘white DEF: [~ Optional device
Beset Hade: [T Mo initializatiar
- Mode guard
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(7) Configure the PDO objects of slave according to the requirement

Contrahword
Modes_of_operation
Target_torque
Target_pozition

Target_velacity

- Contrahword

- Statusword

= Modes_of_o_peralion

= F'Dsition'_actual_value_
= Veiocity_demanﬂ_valué
- Target_torque

- Target_position

= Profila_\_u'elocity

- Horming_method

= F'Dsition_'deman'd_value
= Target_veiocity

arget_velocity
Contralword
Modes_of_operation

- POO 01407 [Id: $NODEID +0300)

arget_position
rofile_velocity

- PDO 0x1402 (10 $MODEID+0x400]

POO 0x1403 [|1d: $MODEID+0x500)

- PDO 01404 [I: 0w7H]
- PDO 01405 (1 0w7H]
- PDO 0x140 [Id: 0x7fF)
- PDO w1407 (1 071

F‘ositior‘r_actual_value_
PDO 0x1801 [Id: $NODEID+0x280)
PDO 041802 (Id: $4ODEID+0x380)
PDO 041803 (Id: $4ODEID+0x480)
PDO 0x1804 (Id: 047F)
PDO 0x1805 (Id: 0x7F)
PDO 0x1806 (Id: 0x71F)
PDO 0x1807 (Id: 0x7F)

83



Chapter 9 Appendix

(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 control word is QW4, and the register for status word is IW1.

B CAN_Port 1[F ]

B FM driver (EDS) [VAR]

B--% @81 Gan-Output

- AT %@01: DINT; (* Target_velocity [COBId=0x202] %)

AT Behtd: LIMT, & Controbword [COBId=0x202] %

AT %QB10: SIMT, * Modes_of_aoperation [COBId=0x202] %
AT %QD3: DINT, * Target_position [COBId=0x302] %

------- AT D4 LUDINT; ¢ Profile_velocity [COBId=0x302] %)
E--%lB2 Can-lnput

----- AT Sl LINT: % Statusward [COBld=0x182] %

------- AT %IDT: DIMT,; & Position_actual_value_ [COBId=0x182]
......... CAMN_Part 2[F 4]

(9) Refer to such procedure to configure several slaves, then you can start to program to control FM860. As for

Variable name, can define it first for program or use the address directly.

— Q0071 [wAR_GLOBAL
%Hesnurces nooz AT Q0 :DIMT,
E-{A Glabal Yariables noo3 e AT FEELINT =6;

- @ CanOpen implicit Variables (CONSTA| [0004]  mo AT %081 0:SINT,
. Global_'ariablez R TP ATRED3TINT,
@ \/zrisble_Corfigurstion (v4R_CONFI| [000B)  pv AT S%QD4DINT,
J library 35_CanDry.lib 12.9.06 11:05:16: ¢ ggg; T
l____j library 35_CAMopentanager lib 17.4.039 ooo8l 13 AT %005 DINT:
=[] librany 35_CANopentdaster lib 28.7.10 09 onin oS AT ST 2;U|INT;=5;
“[] library AMALYZATION LIE 5.10.99 0%:08] [oo1 mo3 AT %GBEZESIMT,
~(Z library IECSFC.LIB 12.4.06 15:51:28: giol| J0012] TP3 AT %QD7:DINT;

“[Z library SYSLIBTIME LIB 61210 16:5%:21] [0013  pv3 AT %QDEDINT,

-2 libram SYSTASKINFOLIE 612101659 (0014  ap3 AT %ID3:DINT,
-G Took 0015|[END_WAR

A

(10) The program is as below figure. More details please refer to the chapter 6 Mode operation.(and pay attention

to Chapter 7 before you do the control operation) And you have to initialize Stepping drive control word as “f”
when created the communication between F1 and CAN, otherwise Stepping drive does not respond to other

commands.
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OO0 |PROGRAM D2

ooz

o003 m1: BOOL;

o004 mz: BooL;

00os spv DINT;

000G m3: BooL,

ooy mda: BOOL,;

ooos) ms: BOOL;

[afufuge=] actual_pos: DINT,
oo 0| me: BOOL;

ooi11|ErD _WwAR
A

000l |actual_pos.=ap,
0002~ power off
0003|IF mi1=1 THEM
0004|tv=27300;
0005|cw=6a,
0006 mo: H
0oo7mt:=0;
OoogErD_IF
0009 velocity™)
o010
001 1)IF m2=1 THEM
001 Ztv=273000;
001 3|cwe=47;

001 4fmo.=3,
0o015m2:=0;

001 6|ERD_IF

o001 7|
0018|™ absolute postion™
001 9)IF m3=1 THEM
0oz20/tp:=0,
o0z1|pw=2730000;

0022 cw =63,

0023 mo:=1;

onz4|ma=n0;

OOZsS|ERD IF

(11) If the objects are not in the EDS file or not commonly use, we can use SDO to read and write these objects as

shown in following figure. The format is shown in the following figure. For CAN1 and CAN?2 interfaces, only the

wDrvNr bus interface numbers are different. CAN1 is 0 and CAN2 is 1.

0022

0023

0024

0025

0026

use 16#21 FOR downloading more than 4 bytes using the segmented transfert

Q00| PROGRAM sdo

0003vAR

0003 sdol:CanOpenSendsD0;

oo4 mi; BOOL,

0005 m10; BOOL,

000g sdoZ; CanOpenSendSDO;

0007 v ARRAY [0.7] OF BYTE;

0n0ng val: DWORD;

O0ng ':qj (RN Y =]

0001|(*SDOSTERE")

0002|sdo1({  Enable:= ma,*#HE§E

0003  wDrkre= 0, (CEEEOS , CANTEEARDY

o004 uchModeld:=2 (M EEEFSH

0005 windex=16#60FF ,(*COD INDEXS

0006 hySublndex=16#00 (*subIMDER)

ooy Uchodus= 16#%23, (fuse 16%23 FOR 4-BYTE-write-request
ooog use 16#27 FOR 3-BYTE

0oog use 16#28 for 2-byte

0010 use TE#2F for 1-byte

o111

0013 UcByted =16%#10,

0013 UcBytel =16%#A8,

0014 ucByte2 =16%#29,

0015 ucByted =003,

OO1B|SDOEEtkrE E")

0017|sdo2(Enable= m10, (*EEE"wDrir= 0, (28OS, CANIEER0%ucHodeld=2 (*MI5EES*)
0018  windex=1E#606C (FOD INDEX")

0019 hySublndex=16#00 (*subINDEX

0020 uchodus=16#40),(*SD0-mode, use 16340 for read-request ™
Q021|IF =do2 hAnswerRec THEM

val = SHL{BYTE_TO_DWORD{sdo2 ucAnswerBytes[7]), 24);
val = val + SHLEYTE_TO_DWORD(sdo2 ucAnswerBytes[6]),16);
val = val + SHL{EYTE_TO_DWORD(sdo2 ucAnswerBytes[a]), 8);
val =val + BYTE_TO_DWORD{sdo2 ucAnswearBytes[4]);

EMD_IF
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CANopen communication between FM860 and Peak CAN
Peak's CAN adapter has ISA, PCI, USB-CAN and other products,which provides Windows 98/ME and

Windows2000/XP device drivers (*.vxd and *.sys) and dynamic connection library (*.DLL), supported software
VB, VC, Delphi and BCB and so on. This example is to use PCAN-USB connected to FM860.

Other software programming can refer to the operation of this example!
(1 )Please refer PCAN-USB hardware manual to install.
(2 )Wiring connecting

CAN_L

CAM_H

GHD

1 2 3 1 2 3 1 2 3
CaN_H CAMN_L GMND CAN_H CAMN_L GMND CAN_H CAN_L GMD
D=1 D=2 D=

Figure 9-1 Several FM860 communication
It need to add a 120-1500hm resistor between CAN_L and CAN_H, and can set the DIP switch as SW9 to
connecting the resistor.
(3)Set the communication parameters such as baud rate, ID address, default as 500K and 1 respectively. Need to
save and reboot after updated.
4) After completing the above steps, the FM stepper driver can be controlled by referring to the CANopen
communication protocol. Since the PCAN-View software cannot import EDS files, it is difficult to operate PDO.
In this example, various modes of FM stepping are controlled according to the data format stipulated by the

communication protocol. (Please refer to Chapter 7 before performing controls).

Following figure is the example to send command to set 6040 as 3F. the lower part of the figure is send data,

upper part of the figure is receive data.

S Receive / Transmit | =] Trace Q PCAN-LISE

[ Message DL Data

S5a1h g 60 40 60 00 3F 00 5000
[ Message oL Data

&al1lh g 2B 40 60 00 3F 00 00 00

S

1D (Hex): DLC: Data: (Hex)

601 |l [# [z8][40][e0]|[0o][F ][00 00| ][00
e : Message Type
200 i [[]Extended Frame
Paused |:| Remote Request
I [o]4 ] [ Cancel ] [ @ Help ]
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Table 9-1 Sending and receiving data packets in Homing mode

Homing control mode(the control word should change from F to 1F)

CaAdI(\iIr.gsm Name Value Send or ?Ie;)tir;gmessage Note
60600008 | Operation mode 0x6 % % &% 8__8 82 88
60980008 Homing mode 0x14 % é:l(; % 8__8 } i 88
60990120 Turning signgl 200RPM 6012399 60 01 00 00 32 00
speed of Homing 581 6099 60 01 00 00 32 00 Speed RPM have to Change as
ooz | Fomne o [ sy | SHZBBmESD | SO L
60400010 Contorl word OxF % % 28% (% 81]:: 88
60400010 Contorl word O0x1F % % ﬁ 8__8 11 1]:: 88
601 40 41 60 00 00 00 00 00 Read status word, 943 7means found homing

Table 9-2 Sending and receiving data packets in Position control mode

Position control mode(Absolute positioning of control word is changed from 2F to 3F, relative positioning is
changed from 4F to SF. 103F means activate immediately when position change)

Calgm Name Value Message (ID=1) Note
address
601 2B 40 60 00 OF 00
60400010 Control word OxF 581 60 40 60 00 OF 00
Operation 601 2F 60 60 00 01 00
60600008 mode Ox1 581 60 60 60 00 01 00
o 50000 60123 7A 60 00 50 C3 00 00
607A0020 | Target-position DEC 581 60 7A 60 00 50 C3 00 00
. 601 23 81 60 00 00 00 32 00
60810020 | Profile velocity 200RPM 581 60 81 60 00 00 00 32 00 ]S)Ii:f:gd RPM need change to
60830020 Profile Acce 10rps/s Default value DEC=[(RPM*512*60000)/18
60840020 Profile_ Dece 10rps/s Default value 75]
601 2B 40 60 00 2F 00 Proﬁle Acce and profile dece
0x2F 531 60 40 60 00 2F 2F 00 is defaulted as DEC.
i —— DEC=[(RPS/S*65536*60000)
0x3F(Absolute 601 2B 40 60 00 3F 00 /1000/4000]
positioning) 581 6040 60 00 3F 00
60400010 Control word
OxAF 601 2B 40 60 00 4F 00
x 581 60 40 60 00 4F 00
0x5F(Relative 601 2B 40 60 00 5F 00
positioning) 581 60 40 60 00 5F 00

601 40 41 60 00 00 00 00 0 Read status word, D437 means target position reach.
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Table 9-3 Sending and receiving data packets in Speed control mode

Speed control mode

(CIEEEN Name Value Message (ID=1) Note
address
. 601 2F 60 60 00 03 00
60600008 | Operation mode 0x3 581 60 60 60 00 03 00
601 23 FF 60 00 00 80 25 00 | Speed RPM need change toDEC.
60FF0020 Target speed 150RPM 581 60 FF 60 00 00 80 25 00 | DEC=[(RPM*512*60000)/1875]
Profile Acce and profile dece is
601 2B 40 60 00 OF 00 p
60400010 Control word 0xF 581 60 40 60 00 OF 00 defaulted as DEC.
Profil DEC=[(RPS/S*65536*60000)/10
60830020 rotre 10rps/s Default value 00/4000]
Acceleration
Profile
60840020 Deceleration 10rps/s Default value
Note:

The transmission formatting of all data is following Hexadecimal in communication mode.
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Appendix I RS485 communication example

Modbus Communication between FM860 and KINCO HMI

1.All series of Kinco HMI can be connected with the RS485 serial port of the FM driver. This example only
introduces the main product of Kinco HMI MT4000, and MT5000 series is connected with the stepper driver. For
other series of products, please refer to the user manual of each product or consult Kinco technical personnel.
2.This example only introduces simple connection, users can go to the Kinco website "Download center - Data
download - sample program" download "Kinco and FM stepper driver and 485 communication example" for
detailed application.

(1) HMI control single FM Drive

a. Wiring diagram

HMI D-SUB Driver RJ45 HMI D-SUB Driver RJ4b
dihs 4 T e ht 4 T
L 9 R LB o Re
b GND g GND b GND g GND
9 Tzt + * b TE+ GuTaeE b TE+
6 RE+ —I I— 1 Rzt 6 RX+ 1 Rzt
RS485 half-duplex communication RS485 full-duplex communication

b. Communication parameter setting

HMI select Modbus RTU driver, HMI communication parameter Settings are shown in figure, it should be
noted that the PLC station number is the ID number of FM driver, FM driver factory ID default is 1, so the HMI
control a single FM stepper PLC station number set to 1. If the FM ID number is set to N, then the following PLC

station number should also be set to N. FM baud rate, station number and other parameters are set according to the

485 communication protocol chapter.

g

OM2.

Obd1 .

om0
B m@]
PC |
g oS 1 ‘

c. Address setting
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It need use address type 4X in HMI program ( all the objects of FM 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 following figure.

RER | £5 | RERFEEY | BERFSEETE | APSERS | BPERES |
FESiEs | TOBE | SnogE  SMRE | S0:8E | FRENS |

EfzEH  Rsaes2 - | PLCE RECR R 3
= 15200 - PHSEERTRTIE 1 =) 3
iRy g = PSR IE 2 ZH0 ) 3
HESE  Tek - HAB N FF TR 255
: EE g
ik ; = AR AT FadEl
HEEHR AT T T 1B
s
B iR T ae T H 64
. , EERAES
B = =
Graphics | Cartrol Setting | Daplay Settng |
Bosc Mtbtes | MumencData | Fot | Heyboard Semting |
Frionty 5
¥ Read Address Same Ae Wite Address
Read Address Wrte Address
wi  EEAE RC o L No.
Foet cOMO Pont COMD
[~ Change 1
Station Num
Addr. Typa  4X -
Address 28417 [T System Register Address r
Code BN - Word Cada BN - Word
Tipe Length * Tipe Length ©
Fommat(Flange) DDDDD (1-65535) Format(Range) DDDDD (0-10255)

(2) HMI control multiple FM drive

HMI
RX- STRRr
RX+ SEipe =
GND L oE
1 [ 1
2.4 1 § g 2 4 1 5 8
(RX-) (R GMD | [(RE-) (RN (GND)
D=1 =

HhAI0

1

2 4 1 5
(RX-1 (RX+)
ID=n

8
(GND)
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b. Communication parameter setting

The parameters setting in HMI is same as such example. The difference is different station number for
different FM Drive. In the attribute of components of HMI. It needs to select the PLC No. for different FM drive.
(The PLC No. is not the drive station No. as shown in the figure above. PLC0:2 means the PLC No. as 0, and

station No. as 2) .

Number Input Component A;l‘rib:te ~_— " ——— - ‘u
- - e i
Graphics | Control Setting | Display Setting |
Basic Attributes | Numeric Dats | Fort | Keyboard Setiing |
Priority Nomal -~
¥ Read Address Same As Wiite Address
~Read Address ————————————————— ~ Wiite Address
WML HMo - FLC HM HMo - FIC g
o. No.
Port COoMOo B Port CoMo
Change . Change
r Station Nom | r Station Num |
Addr. Type  4X v Addr. Type LW
Address 28417 [~ System Register Address 0 [T System Register
Code . Word . Code . Word
Toge BIN s 2 Tie BIN 2
Format(Range):DDDDD (1-65535) Format(Range):DDDDD (0-10255)

Communication between FM860 and Modbus

FM stepper RS485 communication port supports Modbus RTU communication protocol, and users can
write programs to control FM stepper driver according to modbus protocol through VB, VC and other software.
The following uses the common serial Modbus debugging tool software to control the FM stepper driver through
the Modbus protocol. Other software programming can refer to the operation of this example!

1. Wiring diagram
PC has to use RS232-RS485 module to connect FM drive.

RS485 module terminal FM driver RS485 (X1)
D- 24(RX-. TX-)
D+ INS(RX+. TX+)
GND 8 (GND)

2. Set the ID address and baud rate by referring to the serial port communication section. The default baud rate is
19200 and the station number is 1. Need to save and reboot if updated.
3. After completing the above steps, you can refer to the Modbus RTU communication protocol to control the FM

stepper driver. (Please refer to Chapter 7 before proceeding control)

As below figure read object 0x60400010 control words.
2 EEROELEA0 = | B

[A§101 03 31 00 00 01 84 F6
[0 03 02 00 OF F5 40

[0 e | SEEEIE
g IR THATHRE

(I Bl
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Table 9-4 Sending message in homing and position control mode

Homing control mode(the control word should change from F to 1F)

CANopen Name Value Send or Return message (ID=1) Note
address
. 01 06 3500 00 06 06 04
0x3500 Operation mode 0x6 01 06 3500 00 06 06 04
. 01 064D 0000 14 9E A9
0x4D00 Homing mode 0x14 0106 4D 00 00 14 9E A9
Turning signal 11050100002 04 00 00 00 32 8F 75 speed - RPM
urning signa 0110 Y4 have to
0x5010 speed of Homing 200RPM 011050100002 51 0D Change as the
Homing signal 01 10502000 02 04 80 00 00 25 E5 AF | ynit of DEC.
0x3020 speed 150RPM 01 10 50 20 00 02 51 02 DEC—[(RPM?*
010631 00 00 0F C7 32 512*60000)/1
0x3100 Contorl word OxF 01 06 31 00 00 OF C7 32 875]
0106310000 1F C6 FE
0x3100 Contorl word Ox1F 01 06 31 00 00 IF C6 FE
010332000001 8A B2 Read status word, 9437 means found homing

Position control mode(Absolute positioning of control word is changed from 2F to 3F, relative positioning is
changed from 4F to 5F. 103F means activate immediately when position change)

Celeipai Name Value Send or Return message (ID=1) Note
address
01 06 3100000607 34
0x3100 Control word 6 01 06 31 00 00 06 07 34
. 01 063500000147 C6
0x3500 Operation mode 1 Pl Speed RPM
03000 00 02 04 C3 50 00 GO FE T | Tegg chanee ©
. 01 10 V4 DEC
0x4000 Target position 50000DEC 01 1040 00 00 02 54 08 DEC=[(RPM*
. 01104A 00000204000000323D19 512*60000)/1
0x4A00 Profile velocity 200RPM 01 10 4A 00 0002 57 DO 875]
0x4B00 Profile Acce 10rps/s Default value Profile Acce
0x4C00 Profile Dece 10rps/s Default value and profile
oF 01 06 31 00 00 2F C6 EA dece is
01 06 31 00 00 2F C6 EA defaulted as
0x3F(Absolute 01 063100 00 3F C7 26 ggg- (RPS'S
positioning) 01 0631 00003F C726 n
0x3100 Control word oxdr 01 06 31 00 00 4F C6 C2 *65536*60000
X 01 06 31 00 00 4F C6 C2 )/1000/4000]
0x5F(Relative 01 06310000 5F C7 0E
positioning) 01 06 31 00 00 SF C7 OE
Table 9-5 Sending message in speed mode
Speed control mode
CANopen _
Name Value Send or Return message (ID=1) Note
address
s | O | NEEMANCT syt
mode 220 change toDEC.
01 10 6F 00 00 02 04 80 00 00 25 F2 46 DEC=[(RPM*512*60
0x6F00 Target speed 150RPM 01 10 6F 00 00 02 5C DC 000)/1875]
0x4B00 Profile Acce 101ps/s Default value Profile Acce_and
— profile dece is
0x4C00 Profile Dece 10rps/s Default value defaulted as DEC.
DEC=[(RPS/S*65536
01 063100000F C732 .
0x3100 Control word F 0106 31 00 00 OF C7 32 60000)/1000/4000]

Note: Data is transmitted in hexadecimal format in communication mode.
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Modbus Communication Between FM860 and Siemens S7-200

1. Wiring diagram

Signal connecting is as below.

S7-200
8 D-

FMEBED
RJ45
2 Rx-

5 GMND
3D+

4 Tx-
8 GND

2.Parameter Setting.

1 Rx+
5 Tx+

FM stepper driver parameters are set by referring to the 485 Communication section. The default parameter is

Modbus RTU, baud rate 19200, no check

In the software of S7-200 PLC, there is a library function used to set communication parameters as shown in

following figure.

e i

[+ Modbuz Master Port O [v1
Modbus Master Port 1 [v1
{T MBUS_CTRL_P1

{°T MEUS MSE_F1

[*- [ Modbus Slave Port 0 [+1.

[#-[Z3 US55 Protocal Port O [v2.3,

-3 USS Protocal Part 1 [v2.3
+- oy R FERF

3.Program

hd

19200
0
1000+

Mode

Baud Dane
Parity Error
Timeout

10,0
FEB10

[BritE
&1
TE. 3 3 TH 8] » 75 T AL U £51= [
SM0.0 MEUS_CTRL_P1
| | EN
Smon

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

shown in following figure.

MBUS_MSG_P1
EN

First

Deone
Emor

Slave
Rw

B9 Addr

14

#/B1000+

Count
DataPtr

- M0.0
- MBO
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4.Example program description

Table 9-6 Case

S7200 PLC input port

Function

Explanation

10.0 Write 60600008=1 Set position mode

10.1 Write 607A0020=10000 Set the target position

10.2 Write 60810020=1000rpm Set the target speed in position mode
10.3 Write 60400010=0x4F then write 0x5F Control command = relative motion
10.4 Read 60630020 Read motor position

10.5 Read 60410010 Read driver status word
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Appendix III EtherCAT bus communication example

Communication between FM880 and Beckhoff PLC

1. Before opening the software, copy the device description XML file of FM880 to the installation directory of

Twincat, the default path is C:\TwinCAT\lo\EtherCAT. The XML file can be downloaded at www .kinco.cn.

2. Open the Twincat System Manager software.

B 55 - TwinCAT System Manager

File Edit Actions View Options Help
D@k een ad | gavddetce e =qFEe ?
-8 SYSTEM - Configuration —— .0t soreinee |
B NC - Configuration

-l PLC - Configuration BodtJattings [T
BB Cam - Configuration HatiBogt: Eun Wode (Enable)
. . ® Confiz Mode
1 /O - Configuration
@ 1/0 Devices Buto Logen  []
~ &8 Mappings User Nane
Password

3. Configure the controller hardware equipment, select the current use of PLC model. Here we use the CX5020

controller from Beckhoff, select it and click OK. If the device model is not displayed, run the Search operation to

scan for it and add it to the system.

File Edit Actions View Options Help
DESH|Z ol ten|nd [ Zasdaaoi® e 2Q@EL €2
‘g SYSTEM - Cunﬁ?urat\wn Cenigal E;{a(&@
“I NC - Configuration
i 5 PLC - Configuration 3
M8 cin Contairarion Choose Target System y =5 [rrersrerromm |
& VO - Configuration =B ~Local- (192168.60.17.1.1) oK | |
B 1/0 Devices B 18321511)
&8 Mappings & 15.24.107.38, . Concel |
Seaich [Ethems)
Search [Fieldbus,
AS-DDFC
7] Set as Defaut
Canneetion Timeou (5] 5 2 L v
Ready _ocal (192.168.60.17.1.1, PRTTIEE |

4.After the controller communicates with the Twincat software, the status bar of the software will display "Config

Mode" or "RTime". If it is "Timeout", it indicates that the controller and the Twincat software cannot be

connected. The controller configuration parameter needs to be in config mode. Click the icon below to switch the

controller to config mode.

|'.-—.J|EIE v‘fﬁ@i

| BRI ERGEEEE

5. Right-click on I/O Devices, click Scan Devices, Scan for Ethercat's slave station, select the network port
connected to the drive, and click Scan boxes. Scan to the end and click automatically add to NC mode. If the

controller Ethercat interface is properly connected to the Kinco stepper drive, the box (Kinco FM) can be seen

below the device and has been automatically associated with the controller's NC mode.
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|| File Edit Actions View Options

Dewd|SE]

Help

IEIEITNE e

- SYSTEM - Configuration
B NC - Configuration
-l PLC - Configuration
BB Cam - Configuration
=l /O - Configuration

&8 Mapp & Append Device...

| Import Device...

FB Paste Cirl+V

| BB Paste with LinksAlt+Ctrl+V

Scan result:

File Edit “Actions View Options Help

DS @ H|ER| &8

LRI S - R

Number Device

1% EQ@EL S e 2

B SYSTEM 'rC°"ﬁ?“mt‘°" General | EtherCAT [0 [Process Data [Startup| CoE - Online |online [ WG Online [ HC: Functions|
NC - Configuration
NC-Task 1 SAF [ huto Update [ Single Updat[ Show 0ffline Da
MNC-Task 1 SVB Advanced.
< NC-Task 1-Image &4 to Starvup Online Data Wodule OD (hoE 0
» Automatically — Wame Flags Value
"d‘:ied toNC 1000 Devics Trpe )4 0200040192 (282548
mode
PIC Canfigaraton 1001 Error Register il =00 (1)
i #.1003:0  Pre-Tefined Beror Field B s
B8 Cam - Configuration 1008 Sincibycle Periol 3] 0x00000FA0 (40007
/O - Configuration 1008 Device Name hial FMS30-EA EtherCAT =% Parameter object
B9 1/0 Devices 1008 Hardvars Version B Vit
B Device 1 (EtherCAT) 1004 Softwars Version bl FMOREOEAZNAN35L address in the drive
i 100B Hode 1D RO 0x01 (1)
<§+ Device 1-Image #o1018:0 Tdemtity 4 34
i~<fa Device 1-Image-Info - 1600:0 ExPD0 1 Mapping Parameter X 238
2§ Inputs # 1801:0  ExPD0 2 Mapping Pavameter B T
; $. Outputs #-1802:0  RxPD0 3 Mapping Pavametor B S
o ik +1603:0  ExPD0 4 Mapping Parameter B s o<
nfoData Successful adfl | 14900 T=PD0 1 Mepping Parametor B S
: Term 1 (EK1200) © 1A01:0 TxPI0 2 Mapping Parameter B 25 <
& ¥iea Drive 3 (Kinco FM) | _ee® +-1AD2:0 TxFI0 3 Mapping Parameter B »0<
Y- El-1A03:0  TxPD0 4 Mapping Paremeter B 304

Server (Port)
@ TCNC (500)

Timestamp

2018/4/16 10:26:51 786...

Message

“Axis 1' (Axis-ID: 1, Grp-1D: 1): Axis/Group or coupled slave axis has none enabled controller and, therefore, does not take an instructi

6.Click on the slave drive "Kinco Drive3 (Kinco FM)", you can see a COE-Online on the right (as shown in the

picture above), here you can set the parameters of the stepper drive. The parameters are set in the following steps:

Note: If the operation is correct, but no corresponding parameter table is found in COE-Online, check whether the

XML file corresponding to the stepper drive is in the correct folder. If the file exists, the fault occurs because the

configuration software is opened before the XML file is placed in the corresponding folder. You need to open the

software again and perform the preceding steps.

(1). Configure the motor parameters of the stepper driver. As shown in the following figure, it is only necessary

to fill in the hexadecimal corresponding motor code in 6410:01, and the corresponding motor parameters will be

matched after filling. The corresponding motor code can be queried in the motor chapter of the stepper driver user

manual, or in the upper computer software, motor configuration page, right-click the "motor model" object to

view.

- B410:0 Group Motor R0 FEY L
F410:01 Motor Hum RY 023342 (13122)
B410:03 Feedback Rezolution RO Q:0000EAR0  (BOOO0)
B410:05 Motor Poles EH Ox32 (50)
B410:0F Motor Phase Current i) 0:001E (30)
B410:0C Motor L Rt 0x0019 (5]
B410:00 Motor B EH 0x0041 (B5)
B410:0E Motor Ee EH 0x0122 (200)
B410:0F Motor Tq EH 00054 (90)
F410:10 Motor Jr EH Ox0104 (ZR0]
F410:12 Brake Delay RY 0x0096 (1500
B410:13 Motor Kot Direction B Q=00 (0
f410:14 Motor HumRD R Dx3342 (13122)
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ATE | #i

1 AELS B3

= SEHES n

3 HAREY 2 .2542Q-03848

4 AR ATEL 50 .2542Q-02940

5 ANAE BRI 3.000 .25420-0240

5 EALAR PR 0. 550 .2542Q-0348(REEE)

7 AR LR 2. 500 2542Q-0348( B H)

g2 ==Kk daric] 0. 900 ...2556Q-03085

9 RIETIRE 0. 260 ..2556Q-02976

10 AL ER 75 0 ..25560Q-02054

11 EiRE 80000 .2556Q-02741
..2557Q-0541 (RESEH)
. 2557Q-0541 (FESEH)
.2557Q-0056(FEEE)

2557Q-0056G1BE )

. 2557Q-1376(FEEE)

2557Q-1376(HEREZ)
2557Q-2280(FEESE)
2557Q-22B0(HEEEZE)

2CRTN. ISR S

For example, in the figure above, the current motor model is 2S56Q-02054, and the corresponding motor
code is B3 (ASIIC code), which is converted to hexadecimal 0x3342. Pay attention to the rules of conversion!
(2).Set the synchronization period of the stepper drive to 301101 and ensure that the synchronization clock mode
is enabled (301102 is 2). A synchronization period of 2 milliseconds (with a 301101 value of 1) or 4 milliseconds

(with a 301101 value of 2) is recommended

= 3011:0 Group_Cal RO 8 <
3011:01 Group CAN. ECAN Syne Cycle R 0x01 (1)
3011:02 Group CAN ECAW Symec Clock E# Ox01 (1)
3011:03 Group_CaH. ECAW_Syne_Shift E# 000 (3]
3011:04 Group_CaN. Syne_TPDO_Diff R a
(3).Configure mapping objects for RPDO and TPDO
ifﬂ SYSTEM - Configuration General | EtherCAT [DC | Frocess Data |Startup | CoE - Online | Daline|
- NC - Configuration
- PLC - Configuration Spac Baager: PO Last
BE Cam - Configuration SM Sire Type Flags Index Size Hame Flag: Sh SU
=] - 1/O - Configuration Q 128 MbxOut Oxl800 8.0 Rulde a
=B /O Devices L 128 WbsIn GxlhbD 4.0 Tubdo [
-5 Device 1 (EtherCAT) [ i E 2‘“ . \
= Device 1-Image 2 2.Right-click to add TPDO and RPDO
-4 Device 1-1mage-Info \
- §l Inputs 1.Select the corresponding input or

$§l Outputs

E-§ InfoData

[i Term 1 (EK1200)

[)-#ino Drive 3 (Kinco_FM)
&8 Mappings

LQutput sync manager

FDO Assigment (0xiC13): FIO Content (0x1500)

[]0x1400

Offs Trpe Default

TINT

Index Size Fanme

(0xB0F. 4.0 0.0

Target Speed

ox€07... 2.0 40 Target Current uTHT = 3.Right-click to add object addres
0:604.. 2.0 B0 Control ford yTHT
50
DowriLoad Predefined IO Assigment: (nome)
(71200 Assizmnent oad FDO infs Erom device ]
[¥1PD0 Configuration
[Evne Unit Assi i ]
Name Online Type Size  »Add.. InfOut User.. Linkedto B
O state 0x0002 (2) UINT 20 15500 Input O o

After setting the parameters, if it is the first time to set, you need to save the corresponding control parameters

(2FF001 set to 1) and motor parameters (2FF003 set to 1), power off and restart the drive to be effective.

RO
R

p i
D01 (1)
D00 (D)
Dx01 (1)

= 2FF0:0
£FF0:01

Group_Store
Group _Fanel. Store Data
Group Panel. Store Calibrate ...

roup Panel Store Motor Data

Note: The above two storage parameter addresses will automatically change back to 0 after writing 1 for a few
seconds. This is a normal phenomenon, indicating that the storage operation has taken effect, and the initial value

is returned.
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7. Set the NC mode parameters

A.Set the basic scan time of the system to 1ms
File Edit Actions View Options Help
DEwd &G 4 E

T IEYZ 200

= Settings |Online Friorities
¢ Settings Bl k]
Base Time: _ Router Memory 2048 5
[B¥ Additional Tasks

y CFU Limit &0 2
%% Route Settings e

TTEa @|@| ?A'@ﬂ =

e 9_‘ TCOM Objects Fazt Tick (special Task required
B8 NC - Configuration Interval
-5 PLC - Configuration [JLatency farning
B8 Cam - Configuration fhowe (b O &

- 10 - Configuration

B.Set the control period of the NC PTP on the automatically connected NC Task.The NC period refers to the
period of the NC Task SAF, which is set to 2ms. In this task, TwinCAT NC completes the generation and

calculation of position, speed, and acceleration setpoints, and determines the direction.

w B SYSTEM - Configuration Task |Retain | Online

= NC - Configuration
Fane: HC-Task 1 SAF Port: 501
NC-Task 1 SVB Muto star Options
= NC-Task 1-Image [[ muto Priority Management [#11/0 at task begin
{7 Tables Triorityl 4 > [ Disable
B Axes Oyele ticks: 2 (5] 2000 ms B Create smbsls

(i) i Axis 1
[E3] PLC - Confi T

! ps “,jn [7]Separate input update
T8 Cam - Configuration i o
= 1/0 - Configuration Extern sync
il B 1/0 Devices [Warning by exceeding

[ 5tart tick (uodulc 0 |2 Include sxternal symbols

Messaze box

g8 Mappings

Comment:

C. Check the clock synchronization enable, pay attention to the Cycle Time setting, to be consistent with the
synchronization period in the stepper drive (the value of 301101 mentioned above) set, such as: the
synchronization period in the stepper drive is set to 1 (2ms), then the controller NC mode should also be set to

2ms. This cycle inconsistency will cause the motor to run jitter and error.
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W = I

L@ EREELE e

SIS 8
= T

1O s Task General | EtherCAT | I

|Process Data | Startup [CoE - Daline [ Online [HC: Online [NC: Fanctions

[B¥ Additional Tasks

D. The other NC period is the NC Task SVB period, which is typically 10ms. In this task, TwWinCAT NC

completes global path planning and checks whether the planning conditions are reasonable. TwinCAT NC tasks

- %% Route Settings Operation Mode: 9 DC-Synchronous -I
R A
-8 NC - Configuration 3
©-[B1 NC-Task 1 SAF T
= - P [ =
~[B1 NC-Task 1 SVB
~afm NC-Task 1-Image - Distributed Clock Distributed Clock
i 9 Tablet Cyelic Mode
- PLC - Configuration =
¥
= 1/O - Configuration SIHEED
- B8 1/0 Devices = Cycle Time (i) Shift Time (is)
(5% Device 1 (EtherCAT) @ Syne Unit Cvel. ( Vser Defined O
=f= Device 1-Image User Defined + SYNCO Cycle
= Device 1-Image-Info 2000 e o
& §f Input
iz g Inpuss [[IBazed on Tnput Reference
- @) Outputs
@ InfoData B
I 5 [¥] Enable STHC O = 0
m
o 1 SINC 1
- §l RxPDO Syne Unit Cyele Cyele Time (usJ7
E-§ WeState i @ SYNC O Crele x 1 w| Shift Time (us): T
e8| clets [] Ensble STHC 1
=8 Mappings -
Server (Port)  Timestamp Message [[Use as potential Refersnce Clock
& 65535) 2018/4/16 17:18:33 387... 'Drive 3 (Kincy
@ (65535) 2018/4/16 17:18:26 555... 'Drive 3 (Kinc
@ (65535) 2018/4/16 17:18:26 509... 'Drive 3 (Kincdx ey

have higher priority than TwinCAT PLC .

File Edit Actions View Options Help
DEsd|ER]| 4

CWGRECIRR-T R R R

&

Al e’

B SVSTEM - Configuration
[ MC - Configuration

E NC-Task 1 SAF

-=%= NC-Task1-Image
-] Tables

i Aes

‘_'!--! PLC - Configuration
B8 Cam - Configuration
=8 /0 - Configuration
B8 1/0 Devices

68 Mappings

E. Set the unit of NC operation in the NC axis. In Axix 1 _ENC, you can set Scaling Factor, that is, the
corresponding distance of encoder pulse for each position feedback, for example: If the KINCO stepper motor
outputs 60000 pulses per turn, and if the motor rotates 6mm per turn, the Scaling Factor should be

6/60000=0.0001mm/Inc. At this time, if the target position needs to be increased by 12mm, that is, the actual

Tazk | Online

Hame: HC-Task 1 SVE Port: Sl

4k

¥ huto star Options

[[] huto Priority Manazement

Priority: |8 =

|2yc1e ticks: [ 4] [10.000 msI

-

[Jstart tick (nodulc 0 %

[ separate input update
L

[ ¥arning by exceeding

Mazzaze box

Comment :

I/0 at task bezin

[ nisable

[Jcreate symbels

Include external swvmbel:

Extern =yne

position of the stepper motor should be increased by 120000INC. Control PLC to send the corresponding pulse. In

general, it is also necessary to set the speed and other parameters of the corresponding NC control in Axis to

ensure safe operation.

Note: The FM880 drive sets the motor feedback accuracy to 60000 by default and cannot be modified.
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gl iEakE

D[S0 ERE M

e R e G

B SYSTEM - Configuration
B NC - Configuration
5B NC-Task 1 SAF

General | W-Bncodar | Parancter Tine Conpensation | Online

Parameter | Value Ty Unit
NC-Task15V8 L] i
i EncoderEalustion
2 Tabes InvertEncoder Counting Dirction FALSE s
3 s Scalng Factor 00001 F |
el A Postion Bias 00 P mm
Sy Modulo Factor eg, 600) %00 F mn
T AL
o i Col Toleance Windov for Modiul Sart 10 F mm
§ nputs Encoder Mask (maimum encadervalue) DT )
§) Outputs Encoder Sub Mk (sbsolute range maximum vilue DONFFFFF }
3 PLC - Configuraton Reerence ystem INCREVENTAL e
8 TuinCAT NC Sample TP Movetet
< TwinCAT NC Sample PTP Movetes L5t
& @ Standord St Postion Limit Minimum Monitoring FALSE s
9 Inputs. Minimum Position 00 F mm
8l Outputs Soft astion Limit Marimum Moritoing FALSE =ls
9 Can- Conain Wsimum Postion 00 F mm
B 10 - Configuration
+ [Fiter
+ Homing
+ OtherSetings

File Edit Actions View Options Help

D SR D826 a8 =6 v &
- B8 SYSTEM - Configuration
-1 NC - Configuration

& ®% =A@ E R

| General | Settings | Parameter| Dymamics | Online | Funetions | Coupling| Compensation|

MNC-Task1 SAF
NC-Task1 SVB
3 NC-Task 1-Image | pies
[T Tables LT | Reference Velocity 50 F mm/s
=] :_i' Axes / Maximum Velocity 50 F mm/s
- i Bt Manual Velocity (Fast) 50 F mm/s
PLC - Configuration T
ﬁ i~ Confriratio Manual Velocity (Slow) 50 F mm/s
1 B 1/0 - Configuration Calibration Velocity (towards plc cam) 50 F mm/s
Calibration Velocity (off plc cam) 50 F mm/s
Jog Increment (Forward) 50 F mm
Jog Increment (Backward) 50 F mm

+  Dynamics:

+  Limit Switches:

+  Monitoring:

+  Setpoint Generator:
+ | NCIParameter:

+ | Other Settings:

As shown in the figure above, the speed is set to 5.0mm/S, then: stepper motor speed
=5.0/0.0001=50000inc/S=300RPM
The above is to complete the basic setup of the Kinco Ethercat stepper driver in Beckhoff NC mode, and the rest

is to control the motor operation through the controller's NC debugging interface or programming.

I/O Idle Task o

| General [ Settings | Faranster| Dymamics| Online | Functions | Coupling| Conpensation|

[B¥ Additional Tasks

yg Route Settings B O OOOO Zetpoint Dﬂ[ggﬂ]
i FCOM Chesets Lag Distance  [nn] Actual Velocity: [nn/s] Setpoint _nn/s]
NC - Configuration 0.0000 (0000, 0.000) 0.0000 0. 0000
NC-Task 1 SAF Override: . [#] Total f Contrel %] Erver:
2 NC-Task 1 SVB 0.0000 % 000/ 0.00% 0 (0x0)
+ NC-Task 1-Image Status (log. ) Status (phys. ) Enabling
D Tables DReady NUT Mowing ECoupled Made [ Controlle: | Set
i [Ccalibrated [[IMowing Fw In Target Fos. | |Feed Fw
E:i Axes [F1Has Job [IMeving B [F1In Pos. Rangze [|Feed Bw
-l Axis 1 .
E‘&' AT = Controller Kv—Factor:  [mm/s/mm] Reference Velocity: [mm/=]
is 1 Enc 7 & = g

1 M 20 M

i Ionptutst Target Fosition: [mm] Target Yelocity: [mm/=]
. utputs G E a :
1| Axis 1_Drive M
wlel &l w
F1 EZ F3 F4 Eod BESE

-l PLC - Configuration

[,

PR SRR [ 4

8. Add PLC project:

Open TwinCAT PLC Control software, create a new PLC project, and declare Axis 1 as the axis structure variable

and other Motion function blocks to be used in the PLC program.

Axisl : AXIS REF;
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! TwinCAT PLC Control - TwinCAT NC Sample PTP Movetest.pro - [MAIN (PRG-5T)]
! File Edit Project Insert Extras Online Window Help

Bl =) R RE | C2| 2 o | k]

0001 [PROGRAR MMAIN
0002 AR
aoos ; [* axizs reference data structure *)
aoo4 state: MowveState_t; [* state machine state ™)
Juuufs

] ActPower 0006 Powersxis]: MC_Power; .

] ActReset gggg Powerdxiz10ut: ST_McOutputs: (* debug function block output data ™)
onog Mowvetxis1: MC_Movelbsolute;
o0l MoveAbsoluteOutl: ST _McOutputs; ™ debug function block output data ™)
ool
001 2| bovesxis: MC_hovesbsolute;
001 3 MovesbsoluteOut2: ST_McOutputs:  (* debug function block output data ™)
o014
0015 Reset MC_Reset
001 6| FesetOut: S5T_hMcOutputs; (* debug function block output data ™)
001 7| adfds: LINT:
0018 test BOOL;
0019 MC_Powerl MC_Power;

<
oo * update the axis status atthe beginning of each oycle *)
o002 Axis1 ReadStatus;
0003
aoo4 * mowe axis using a state machine *)
O005(IF start THEMN
O00E| CASE state OF
0007]
ooos| MOVESTATE_INIT ™ initialisation *)
ooy *initialize all function blocks *)
0010 Movesxis] Execute = FALSE;
0011 Mowvesxis? Execute ;= FALSE:
0012 FesetExecute = FALSE;
<

Write a program to save the compilation will generate a .tpy file. Go back to Twincat System Manager and import

the file into the system, as shown below:

[File. Edit. Achans View | Ophons |[Holg
Dzw | | B2 B R

SYSTEM - Cenfiguration

MC - Configuration

Append PLC Proje | . TwinCAT System Manager

vZ.11 (Build 2263)

A= ee v B[R [2]Q 2

Version (Target) |Plc Settings (Target)

6] %. [0 @ |

B3 Paste with Links Alt+ Ctrl+V TwinCAT PI C Server
! v2.11 (Build 2107)
=¥ Device 1-Image

=¥ Device 1-Image-Info Copyright BECKHDFF ©

httn: /fwww beckhoff, com

- §l Outputs
§ InfoData

f-l§ Term1 (EK1200)

e

|R e  FETEE =~ 0 @

A T3 O H£E]
e =5 ZHaE i

8 FEE ) TwinCAT NC Sample PTP MovetestTermnp  2016/3/20 16:5%
H =6 | TwinCAT NC Sample PTP Movetest.tpy 2016/3/20 17:08 TPY 3745
Hl BRAEE

==
H sxeamz
B ma
= B8R
ol RETE
o BF
1 HEE
£ =000 g >
IZHEN): ;TwinCAT NC Sample PTP Movetesttpy | [IEC1131 Project Info (“tpy) W
Eapi(e)] B

After importing the program, the connection between PLC program variable and NC axis variable is established.
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’ Cm——

- Axis 1
; 4, fxis 1 Enc
al fAxis 1_Drive
I, Axis 1_Ctrl
& Inputs
: H-gpl Awis 1 FromPlc
Iﬂ‘l Outputs
i-#l Axis 1 ToPle
BA PLC - Configuration
-1 TwinCAT NC Samfile PTP Move
=t TwinCAT NC Sanple PTR Move-Image
Standard
#1 Inputs
8T MAIN.AxisBENcTo
§&| Outputs
-l MAIN.Axis1.PIcToN

- ~ "

After completing the above steps, we can Control the stepper motor in TwinCAT PLC Control through the

standard MC motion control function block, as shown in the following figure.

10001

PowerAxis

MC_Power
PowerAxis1.Enable—-{Enable
PowerAxis1.Enable_Positive—{Enable_Positive
PowerAxis1.Enable_Megative—Enable_Megative
100 0verride
—{BufferMode
Axis1qAuis =

Status
Busy—PowerAxis 10ul. Busy
Active—PowerAxis 10ul Active
Error—FPowerAxis10ul.Error
ErrorlD—FowerAxis10ul. ErrorlD

9.CoeSDO

PowerAxis10w.Done;

CoeSDO is similar to SDO in CANOPEN, which can be used to read and write some objects that exchange data

infrequently or do not support PDO communication.The steps to use are as follows:

A. add "TcEtherCAT.lib" in the TwinCAT PLC Control library manager, the default directory is: C:\Program

Files\TwinCAT\Plc\Lib.

() File Edit Project Insert Exras Online Window Help

Bl=8 B@/sedSR 3| ]

2 Resources

A- (1] Global Yariables

- (] lirary STANDARD.LIB 6.6.98 12:03:02 olobal
- (] lbray TeEtherCAT b 81,15 16:08:56: global v

TcBase.lin 14.5.09 12:14:08
 TcSystem.lib 21.1.15 10:22:54

(1 fibrary TeMC2.ib 5.5.15 08:23:24 global variahig| |1 CBaseMathlip 27.7.04 12:07:56
(] library TeSystem ib 211,15 10:2254: global var
-] library TeUklities ib"6.1.15 16:45:04: global vari

TcMath lib 23.9.04 15:15:30
TelC2.ib 6.5.15 08:29:24.

FUNCTION_BLOCK FB_EcCoESdoWrite
(* The FB_EcCoESdaWrite 5ends and GANopen SDO download requestto an EtherCAT slave device.”)
VAR_INPUT

sNetid T_AmsNetid; (- Amshietid of the EtherCAT master davice *

[ [S 2
0g
B finternal used
[ PLC Configuration 0 B3 & amause ]
Sampling Trace (2] FB_EcCoE SdoRead [FB)

B Task configuration
=@, Watch- and Recipe Manager
3% Workspace

I 2
[E] FE_EcCoESwnlets (P51
(2 Conversian Functions
(2 Distributed Clocks
(] EtherCAT Commands
++Z3 EtheiCAT Diagnostic
FB_EcGeldlSlavelbnoimalStateChanges (FB)
FB_EcGellSlaveldd: (FB]
FB_EcGetAlSlaveCicErmors (FB]
FB_EcGelAlSlavePresentStateChanges (FE)
FB_EcGetConfSlaves (FE)
~[E] FB_EeetLastProtErinfo (FE)
~[Z] FB_EcGetScannedslaves [FB)
| . FB_EcGeiSlaveCount [FB) v
POLS[™ Data ypes] =] Visualizali | @) GlcbalVa..]

bBusy  :BOOL;
bEmor  :BOOL;
nErid UDINT,

END_VAR

<

nSlaveAddr UINT; (*Address of the slave device *
nSublndex BYTE, (* CANopen Sdo subindex.")
nindex WORD; (* GANopen Sdo index.”)
pSrcBuf DWORD; (* Contains the address of the buffer containing the data to be send. *)
coBufLen UDINT; (* Gontains the max. number of bytes to be received. *)
bExecute BOOL, (* Funclion block execution is triggered by a rising edge at this input")
fTimeout TIME := DEFAULT_ADS_TIMEOUT (* States the time before the function is cancelled. %)
END_VAR
VAR_OUTPUT

FB_ECCOESDOWRITE

sNetid : T_AmsNetid bBusy : BOOLf—
nSlaveAddr : UINT  bError : BOOLf—
nSublndex: BYTE  nEmrld : UDINTf—
nindex : WORD

pSrcBuf : DWORD
coBuflLen : UDINT
bExecute : BOOL
Timeout : TIME

B.After the above steps are completed, the function blocks that CoeSDO reads and writes are declared in the

program. We take the read stepper driver status word 60410010 and the write stepper driver target current

parameter 60730010 as an example.

C.The first thing you need to do is look up the AmsNetld of EtherCAT's master station and go back to the Twincat

System Manager.
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1.[B1 /O Idle Task
[B# Additional Tasks
- %% Route Setiings
£, TCOM Objects
B NC - Configuration
£1B1 NC-Task 1 SAF
+[BI NC-Task 1 SVB
=} NC-Task 1-Image
{0 Tables
BB Axes
b Axis 1
£, Axis 1 Enc
= §f Inputs.
97 Avis 1 EncIn
- §l Outputs
-] Axis 1_Drive
e Axis 1_Ctrl
- §f Inputs
@l Outputs
-8 PLC - Configuration
B Cam - Configuration
A 1/ - Configuration

“-&& NC-Task 1 SAF - Device 1 (EtherCAT)

General | Adspter | EtherCAT |Online | CoE - Oaline
L FetId: 5.24.107.38.2.1 hdvanced Settings.
Expert Configuration File.
2
Frame Cmd Addr Len e Syne Unit Cyele. Utilizatio. Size / Durati Msp Td
.ﬂ LRI 003000000 1 10000
| . 0x01000000 10 % Cdefault>  1.000
.[I BRD 00000 0x0130 2 2 1.000 0.M B5 / 7.12 1
0T
LA | Number —_— Adddrass Type T Siiere Ot Siaes) ExBiss s -

Look for the address of the slave

-4, Axis 1 Enc
- &7 Inputs

| @l Axis 1EncIn

] $! Outputs
=l Auis 1_Drive
T, Axis 1_Ctrl
-8t Inputs
- §) Outputs
B PLC - Configuration
BR Cam - Configuration
A 1/0 - Configuration
=B 1/0 Devices
5% Device 1 (EtherCAT)
-=f= Device 1-Image

(- § Inputs
- §L Outputs
- § InfoData

Gdi Tarea 1 (E1000)

== Device 1-Image-Info

81 TXPDO

-kina Drive 3 (Kinco_FM)

§| RxPDO
- § WcState
-§ InfoData

m

General | EtherCAT | DG

| Brocess Data | Startup [Cof - Online | Online | ¥ Online [ WO: Funetions

Type W Drive
Product/Revision T2812642 [ 1

Auto Tne Addr: FFFF

EtherCAT Adde:[T] 1002

hdvanced Settings. ..

2

Previous Port:

|Term 2 (EK1110) - B " X1 OUT’

Online

| Mame

The program is defined as follows:

FPROGRAM CoeSDO
WAR

FE_EcCoESdoReadl:FB_EcCoESdoRead;
FE_EcCoESdotritel: FB_EcCoESdoWrite;

Type Size =Add.. In/Out User.. Linked to

[: T Amshetid:="5.24107.38.2.1 "l("‘AmsNetId of the EtherCAT master device.™)

(*Address of the slawve device ™)

sMetld

nSlaveAddr
bExecute -BOOL;
uReceivelData UINT:
uw'riteData ANT:=16#400;
bReal (BOOL
bhrite cBOOL;

bRbusy: BOOL;
bREror BOOL;
hEErld: UDINT;

b\Whusy: BOOL:

bWError BOOL;

W E e LIDINT,
EMND_WAR

N

(* Contains the address of the buffer for the recened data. )

{* Contains the address of the buffer containing the datato be send. ™)

* Function block execution is tiggered by a rising edge at this input™)

Cr=1 61TdrEn block execution is triggered by & rising edge atthis input™)

BtrEREEE 1 6AEIE
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|FCoes0D0 Read)

IFE_EcCoESdoReadl|

i shetld:= sMetld,

I nolavesddr=nslayvesddr

i nSublndex:= 16300,1* CAMNopen Sdo subindex™)
i nindex=16#6041 * CANonen Sdo subindexs . State word address
| pOstBuf=A0RuReceivelats)

i chBufLen:=5IZEOFuReceivelats)

I bExecute:=hReal .

I tTimeout=t#500ms .

] bBusy=> bRbusy.

! bError=>bREror,

i nErrld=>nRErrd )

[[*CoesSD0 Write™)

|FB_EcCoESdarntel(

i shletld:=sketld .

| n3lavedddr=n3layesddr

i nSublndex:=16#00.(* CAMNopen Sdo subindex™) =
I nindex:=16#6073 .(* CANopen Sdo subindex ™)

I paorcbut= AURLWHTeL ata).

] chBufLen:=3IZEQFuWriteData) .

! bExecute:= b\Write,

i tTimeout=t#500ms .

I bBusy=rbWhusy .

i bError=> B"WWErrar,

i nErrld=»rtWEreld J;

Torque current address

D. Call the read / write function block in the program, fill in the parameters to download the program, monitor the
program and then trigger the read and write button respectively, if there is no error and accept the value in the
register, CoeSDO communication is successful. As shown in the picture below:

] 19|l o ] -

| L0001 FB_EcCoESdoRead! -
3 POUs T

0002 FB_EcCoESdoWritel
] sMetld ='5.24.107.38.2.1

B MAIN [FRG)

e[ ActPos

) ActPower

e Acteset

] Actvelocity

Trigger read/write button

600000000
- ReadStatedata -
hErrar=>bREror. uFeceieData = 16#0231 -
nEmd=>nREnld ); eal =

(“CoeSD0 Write™)
FE_EcCoESdowritel(
shetld:=sNetld, 4
nSlaveAddr=nSlaveAddr, nRErrld = 16400000000
nSubindex:=16#00 .(* CAMNopen Sdo subindex™)
nindex:=16#6073 ,i* CANopen Sdo subindex™) FB_EcCoESdovrit. ;
pSrcBut= ADR{uWriteData), sMNetld ='6.24107.38.21"
chBufLen:=SIZEOF{uriteData) . nSlaveAddr = 16#03EA
bExecute:= bwrite,
tTimeout=w#500ms
bBusy=>bWhusy .
bErrar=> bAWErrar,
RErrd=>nWErld ):

=]

=
=

=
=

=
=

om

=

=
=
=

=
=
=
=

=
=
=

=]
=
=
ra

=
=
=
ths]

=
=
=
=

=]
=
=
thi1

=]
=
=
53

=
=
=
=

=
=
psi
=

b
=]
=
=]

()
It
)
1
Hl

E. Connect the stepper drive through the serial port and check whether the corresponding object parameters are

correct.
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TR ERC) B BAUM) TS FRDEEE BS/languagell] BBV EEiH)

Kincc

2
DFC
751 HE% ] :
R o status word is read correctly
0 Ipm
0, 000 Arms
24 Vdo
3 DRC
0. 000 step
0. 000 Tpm
A HE . .
400 HEY | Target current is write
1, OO0 Tpm |
100000 rpsis

DS/
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Appendix IV RS232 Communication example

Communication between FM860 and KINCO HMI

1.All series of Kinco HMI can be connected with the RS232 serial port of the FM driver. This example only
introduces the main product of Kinco HMI MT4000, and MT5000 series is connected with the stepper driver. For
other series of products, please refer to the user manual of each product or consult Kinco technical personnel.
2.Kinco MT4000,MT5000 series HMI can be connected with the FM stepper driver RS232 serial port, the user
can use the HMI to set the FM internal parameters and operating status. The HMI can be connected to either a
single FM driver or multiple FM drivers.

(1> HMI control single FM Drive

a. Wiring diagram

HML Terminal
9pin D-SUB female/male Controller Terminal
com0icom1 cam2 RJ45
2RX 7RX aTXD
aTx aTx BRXD
6GND SGND 4GND

b. Communication parameter setting

HMI select Kinco stepping driver, HMI communication parameter Settings are shown in figure, it should be
noted that the PLC station number is the ID number of FM driver, FM driver factory ID default is 1, so the HMI
control a single FM stepper PLC station number set to 1. If the FM ID number is set to N, then the following PLC
station number should also be set to N. FM baud rate, station number and other parameters are set according to the

232 communication protocol chapter.

HME Attribute R ——————— E éi i

Security Levels Setting ] User Permissions Setting ] Historical Events Storage
HMI | TeskBar | HMIBEdended Attibutes | HMI System Information Text
Print Setting COMO Setting ] COM1 Setting ] COM2 Setting ] Extended Memary

Type RS232 - PLC Communication Time Out
Baud Rate : Protocol Time Out 1{ms)
Data Bit 3 = Protocol Time Out 2{ms)

Max interval of word block pack
Max interval of bit block pack

Parity Check  none 2

Stop Bit 1 W
Max word block package size

[T Broadcast 65535

e — R — R P T U 7t

Max bit block package size

Use Default Setting

PLC Attribute

Pl_l:]

Station Mo.
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c. Address setting

At the first, we have to set up the data length of object as below picture to write HMI program. The address
types are 08(8bits), 10(16bits) and 20(32 bits). The formatting of address is Index, Sub-index, following figure is
an example for using object 60FF0020( target-speed)

Number Input Component Attribute - — [piom
Graphics | Control Setting I Display Setting |
Basic Aftributes | Mumeric Data |  Font | Keyboard Setting |
Priority Nomal
v Read Address Same As Write Address
~Read Address .~ Write Address -
WM Hmio - P o - | M Hmo - PC oo .
No. No.
Port CoMD Port COMOD
Change = Change =
L Gt 1 % Giotion 11
Addr. Type 20 > Addr. Type Lw ¥
Address _SUFF-D‘U‘] [~ System Register Address I~ System Register
Code BN+ Wod 5 = Code gN -~ Word
Type Length = Type Length
Format(Range):HHHH.HH (0.00-ff ff) Fomat(Range):DDDDD (0-10255)

Free Protocol Communication between FM860 and Adjustment tool
of Serial port

RS232 communication protocol of FM drive is customized. User can control the drive by VB and VC.
Following is the case for your reference.

1. Wiring diagram

PC RS232 FM driver RS232 (RJ45)
RXD(2) TXD(3)
TXD(3) RXD(6)
GND(5) GND(4)

2. Set the ID address and baud rate by referring to the serial port communication section. The default baud rate is
38400 and the station number is 1. Need to save and reboot if updated.
3. After completing the above steps, you can refer to the RS232 protocol to control the FM stepper driver. (Please
refer to Chapter 7 before proceeding control)

In the following figure, send 6040 as 3F, the blue box is sending data, and the green box is sending correctly

returned data. The red part is the communication parameters.

C R |
SR [3B400 v |
it [ - |
Mgl b -
Sk !

A
A G
RS

v EhEe

I il
RERTaE ER
[C: \COMDATA

ETER r&)ﬁ[}g$ﬁj§§[ﬂ 01 2B 40 60 00 3F 00 00 00 F5 I
v TAdRRE  Eape
[ Ezheis (FERrEEEE) = M
Eshiamsn: oo =f [EERETH| | ERTGEERF  [REXH
|fa ETATUS P COMD OFENED, | EX20 | T8 23 [CownterRESET]

{01 60 40 60 00 3F 00 00 00 CO l

MAIL WEB
VRIS | 5 prig
STUDID) | Vi
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Table 9-7 Sending message in homing and position control mode

Homing control mode(the control word should change from F to 1F)

CANopen Name Value Send or Return message (ID=1) Note
address
Operation 01 2B 40 60 00 OF 00 00 00 25
60400010 mode OxF 01 60 40 60 00 OF 00 00 00 FO
. 01 2F 60 60 00 06 00 00 00 0A
60600008 | Homing mode 0x6 01 60 60 60 00 06 00 00 00 D9
Turning signal
60980008 |  speed of 0x23 % 26—1:) 32 28 % gg gg gg gg % Speed RPM have to
Homing = = = Change as the unit of
Homing 01239960 010000320030 | DEC.
00990120 | Gignat speed | 2°%RPM | 0160996001 0000320073 | DEC=[(RPM*512#60000)
0123 99 60 02 00 8025 00 3C | /1875]
60990220 | Contorl word 150RPM 01 60 99 60 02 00 80 25 00 FF
Operation 01 2B 40 60 00 1F 00 00 00 15
60400010 mode OxIF 01 60 40 60 00 1F 00 00 00 EO
01 4041 60 00 00 00 00 00 1E Read status word, 9437 means found homing

Position control mode(Absolute positioning of control word is changed from 2F to 3F, relative positioning is
changed from 4F to SF. 103F means activate immediately when position change)

CANopen Name Value Send or Return message (ID=1) Note
address
01 2B 40 60 00 OF 00 00 00 25
60400010 | Control word 0xF 01 60 40 60 00 OF 00 00 00 FO
Operation 01 2F 60 60 00 01 00 00 00 OF
60600008 mode Ox1 01 60 60 60 00 01 00 00 00 DE
Target 50000 0123 7A 60 00 50 C3 00 00 EF
607A0020 | \Gition DEC 01 60 7A 60 00 50 C3 00 00 B2
Profile 0123 816000 00003200C9 | Speed RPM need change
60810020 velocity 200RPM 01 60 81 6000 000032 008C | to DEC
60830020 | Profile Acce 10rps/s Default value DEC=[(RPM*512*60000)
60840020 | Profile_Dece 10rps/s Default value /1875]
Profile Acce and profile
0x2F 01 2B 40 60 00 2F 00 00 00 05 dece is defaulted as DEC.
01604060002F000000D0 | pEC—(RPS/S*65536*600
0x3F(Absolute | 01 2B 40 60 00 3F 00 00 00 F5 | 00)/1000/4000]
60400010 | Control word positioning) 01 60 40 60 00 3F 00 00 00 CO
0x4F 01 2B 40 60 00 4F 00 00 00 E5
01 60 40 60 00 4F 00 00 00 BO
0x5F(Relative | 01 2B 40 60 00 5F 00 00 00 D5
positioning) 01 60 40 60 00 5F 00 00 00 A0
Table 9-8 Sending message in speed mode
Speed control mode
CANopen =
Name Value Send or Return message (ID=1) Note
address
Operation 01 2F 60 60 00 03 00 00 00 0D
60600008 0x3 Py po. .
mode 01 60 60 60 00 03 00 00 00 DC Speed RPM need change to DEC
01 23 FF 60 00 00 80 25 00 D8 | DEC=[(RPM*512*60000)/1875]
60FF0020 | Target speed 150RPM
8L SP 01 60 FF 60 00 00 80 25 00 9B | Profile Acce and profile dece is
60830020 | Profile Acce 10rps/s Default value defaulted as DEC.
60840020 | Profile Dece |  10rps/s Default value 103(54(‘3(;)[5?1’5/5*65536*60000)/ 10
60400010 | Control word 0xF 01 2B 40 60 00 0F 00 00 00 25

1 60 40 60 00 OF 00 00 00 FO
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Console cable

Console wire is the patch cord from Drive to PC, the end terminal is RS232 as DB9 port, others end is RJ45

port. The picture is as below.

Al

Posg Lind

il
lo
=

Pos1

The connecting of the pins of cable as bellows:

DB9 (female) RJ45 port
RXD (2) TXD (3)
TXD (3) RXD (6)
DTR (4) DSR (7)

GND (5) GND (4)&(5)
DSR (6) DTR (2)
RTS (7) CTS (8)
CTS (8) RTS (1)
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Appendix V Homing Method
The homing of FM drive is following the definition as DSP402 of CANopen. Support the homing mode from 17
to 30 and 35.

Model7: Defined the homing signal as Negative limit, the running line is as belows.

I 5 ¥ l
@__ 0

I

MNegative lirit

Mode 18: Defined Positive limit to be the homing signal, the running line is as bellows.

[ i . {

Positive limit ]

Mode 19: The external homing switch is the homing trigger signal, and the initial movement direction is positive.
The movement trajectory is shown below. Stop when encountering the falling edge of the homing switch signal

1= —]
«—(19)

Horring switch signal

Mode 20: The external homing switch is the homing trigger signal, and the initial movement direction is positive.
The movement trajectory is shown below. Stop when encountering the rising edge of the homing switch signal

Horming switch signal

@
@ -
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Mode 21: The external homing switch is the homing trigger signal, and the initial movement direction is negative.

The movement trajectory is shown below. Stop when encountering the falling edge of the homing switch signal
i) (=]
L

[

(]

Homing switch signal

Mode 22: The external homing switch is the homing trigger signal, and the initial movement direction is negative.
The movement trajectory is shown below. Stop when encountering the rising edge of the homing switch signal

—] ——
-

Horming switch signal

Mode 23: With a positive limit, the external homing switch is the homing trigger signal, the initial movement
direction is positive, and the movement trajectory is shown as follows. It reverses when it encounters a positive
limit effective signal, and stops when it encounters a negative direction falling edge of the homing switch signal.

Homing switch signal :[ l
Positive limit | |
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Mode 24: With a positive limit, the external homing switch is the homing trigger signal, the initial movement
direction is positive, and the movement trajectory is shown as follows. It reverses when it encounters a positive
limit effective signal, and stops when it encounters a positive direction rising edge of the homing switch signal.

=i ; i i {]

>

Horming switch signal i[ l

Positive limit !' : —

Mode 25: With a positive limit, the external homing switch is the homing trigger signal, the initial movement

direction is positive, and the movement trajectory is shown as follows. It reverses when it encounters a positive

limit effective signal, and stops when it encounters a negative direction rising edge of the homing switch signal.

= ] — {]

Horming switch signal [
Positive limit : ;' ——

Mode 26: With a positive limit, the external homing switch is the homing trigger signal, the initial movement
direction is positive, and the movement trajectory is shown as follows. It reverses when it encounters a positive

limit effective signal, and stops when it encounters a positive direction falling edge of the homing switch signal.
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Homing switch signal j[ l
Positive lirnit : : —

Mode 27: With a negative limit, the external homing switch is the homing trigger signal, the initial movement
direction is negative, and the movement trajectory is shown as follows. It reverses when it encounters a negative
limit effective signal, and stops when it encounters a positive direction falling edge of the homing switch signal.

== — ==

(.

at o

Iy

Homing switch signal | r

MNegative limit

] : /4

rr

Mode 28: With a negative limit, the external homing switch is the homing trigger signal, the initial movement
direction is negative, and the movement trajectory is shown as follows. It reverses when it encounters a negative
limit effective signal, and stops when it encounters a negative direction rising edge of the homing switch signal.
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i

Horming switch signal —| L

Megative limit ;
o ] : i,

7/

Mode 29: With a negative limit, the external homing switch is the homing trigger signal, the initial movement
direction is negative, and the movement trajectory is shown as follows. It reverses when it encounters a negative
limit effective signal, and stops when it encounters a positive direction rising edge of the homing switch signal.

== ¥ =

¥

i

Homing switch signal | s

MNegative limit

] : 7.

7/
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Mode 30: With a negative limit, the external homing switch is the homing trigger signal, the initial movement
direction is negative, and the movement trajectory is shown as follows. It reverses when it encounters a negative
limit effective signal, and stops when it encounters a negative direction falling edge of the homing switch signal.

== ¥ =

©
]

ol
(I

5 //

Homing switch signal | "
Negative lirrit '

9 ] //

Mode 35: The current position of the motor is used as the reference homing.
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Appendix VI Use Kincostep PC software to read / write drive

1. Please refer to Chapter 5, make your Drive to connect the software, and click extend function, then select Read

Drive configuration.

i

Open File |no process...
Read no process...

Save |nu process. ..

| index [ value result | name

q | H

2. Click Open File button to find the cod file in the default address, and open it.
i

Open File |Start export data...
Read Finish: Total:® Error:@

T e

2|
1 FHEE D [ wer = «@®EcrE-
THEW. [ [ axw |
IHBE @ [Files v cdo) = il
|

3. Click Read, then column of value will be read and shown as bellows.
g o] 3

Open File |(Export data finish.

Finish: Total:337 Error:ze

Save |nu process...
[index foatue [ result [ name H

1 18050028 128 True Sync_ID
2 10860828 4888 True ECAN_Sync_Period
3 16686008 2 True ID_Com
4 100c0010 1000 True Guard_Time
5 10000008 3 True Life_Time_Factor
6 188E8028 1794 True Node_Guarding_ID
7 18148828 129 True Emergency_HHess_ID
8 10170010 @ True Producer_Heartbeat_Time
9 15000128 513 True RX1_ID
18 14000208 254 True RX1_Transmission
" 14800318 @ True RX1_Inhibit_Time
12 148101280 769 True RX2_ID
13 15010208 254 True RX2_Transmission
14 14010316 @ True RX2_Inhibit_Time
15 1408201280 1025 True RX3_ID
16 140820208 254 True RX3_Transmission
17 14020316 @ True RX¥3_Inhibit_Time
: AK020190 4981 Trua RYH 1N | LI:I
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4. Click Save button, make the data to be saved on the default position. Now you finished the operation.

5. If you want to use the data which you just saved to a new drive, then you can click Write Drive Configuration

in the Extend list and select Open file button to find your data.

A Open file Start export data...
Write |no process. ..

i
[ Bave b
EHFEE D) [ wer

Reboot

=0l

Ix

s+ BctE-

d .

6. Click Write data, the data you saved will be updated to the drive, will be show True on result column

updated OK.

in

MRS 0
HHEE @ [Filee

|5 save_2013-4-18,cdi
save_defauk.cdi

—

cedi)

=10l x|

E Finish: Total:237 Alarn:® Error:®

Save parameter N0 process...

Reboot Driver

| index | load walue 1 read value | result | name

1 100500206 128 128 True Sync_ID
2 18060020 Lape Loeoo True ECAN_Sync_Period
3 18880008 2 2 True 1D_Com
L] 180C0010 1806 1009 True Guard_Timne
5 18800088 3 3 True Life_Time_Factor
6 100EAA28 1794 1798 True Node_Guarding_ID
7 10140020 129 129 True Emergency_Mess_ID
8 10170810 a L] True Producer_Heartbeat_Time
9 14008120 513 513 True RX1_ID
10 140082 88 254 254 True RX1_Transmission
" 14000310 e True RX1_Inhibit_Time
12 14g16120 769 769 True RX2_ID
13 14018288 254 254 True RX2_Transmission
R 140108310 a a True RX2_Inhibit_Time
15 14028128 1825 1825 True RX3_T1D
16 14820208 254 254 True RX3_Transmission
17 148208310 L] L] True RX3_Inhibit_Time
18 14030120 1281 1281 True RX4_ID
19 14036208 254 254 True RX4_Transmission
20 140308310 a True RX4 Inhibit Time

=l

7. Click Save button, the parameters will be saved to drive. Then will show you Finish.

€2 Write driver Config

=100

Open file Export data finish.
Write Finish: Total:337 Alarm:8 Error:8
(G porsmees: Jrinsen
Reboot Driver
| index I load value | read value [result i nane
1 180850828 128 128 True Sync_ID
2 18060028 ELLL] Lana True ECAN_Sync_Period
3 180BA0A8 2 2 True 1D_Com
4 188CA818 1888 1888 True Guard_Time
5 180D AR08 3 3 True Life Time_ Factor
6 188EAB2 6 1794 1794 True Hode_Guarding_ID
7 10140820 129 129 True Emergency_Hess ID
B 10178818 1] 1] True Producer_Heartbeat Time
? 14008128 513 513 True RX1_ID
108 14000208 254 254 True RX1_Transmission
" 140008318 ] e True RX1_Inhibit_Time
12 14810128 769 769 True RX2_ID
13 14010208 254 254 True RX2_Transmission
14 14010310 e e True RX2_Inhibit_Time
15 14020120 1825 1025 True RX3_ID
16 14020208 254 254 True RX3_Transmission
17 140203108 ] ] True RX3_Inhibit_Time
18 14030120 1281 1281 True RX4_ID
19 14030208 254 254 True RX4_Transmission
28 140308318 8 ] True RX4 Inhibit Time

. It means
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Appendix VII Conversion between Engineering unit and internal
unit of Common objects

FM internal object some parameters have engineering units and internal units, in the communication control

need to pay attention to conversion, such as speed engineering unit is RPM, internal unit is DEC, the relationship

between the two is 1RPM is equal to 16384dec (internal turn 60000DEC)! Assuming the required speed is 10rpm,

then the write speed is 163840dec when using the communication control! The following table lists the parameters

that are commonly used to convert units!

Table 9-9 Internal unit conversion table

per revolution (Mcrostep)

Parameter Name Engineering unit | Internal unit Conversion relationships
Speed RPM DEC DEC=[(RPM*512*60000)/1875]
Acceleration r/s*s DEC DEC=[(RPS/S*65536*60000)/4000000]
The number of step/rev pulses step/rev DEC 1rev=60000DEC,if

400step=1rev,1step=60000/400=150DEC
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Appendix VIII Common Object List

Based on Chapter 7 Communication protocol described, all parameter value are transferred in hexadecimal

data. In the later section of this document, we adopt the hexadecimal system and use index (16-bi index) and

Sub-index (8-bit sub-index) 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).

Table 9-10 Mode and control

Modbus
address

CANopen

Bit
adress S

Type

Unit

Description

6040+00 10 0x3100

RW

Bit

bit0:
bitl:
bit2:
bit3:
bit4:
bit5:
bit6:
bit7:
bit8:
bit9:
bitl0:
bitl1:
bitl2:
bitl3:

Switch on
Disable voltage
Quick stop
Enable operation
New setpoint/Start homing
Change set immediately
Absolute or relative
Fault reset
Stop
Reserved
Reserved
Manufacturer specific 1
Manufacturer specific 2
Manufacturer specific 3
bitl4: Manufacturer specific 4
bitl5: Manufacturer specific 5
Use control word to change status of drive=>machine state
0x06 Motor power-off
0x0F Motor power-on
0x0B Quick stop, load stop-voltage switched off
0x2F-3F  Start absolute positioning immediately
O0x4F-5F  Start relative positioning
0x103F Start absolute positioning mode according to
target-position changes
0xOF-1F  Start Homing
0x80 Clear internal error

6041+00 10 0x3200

RO

Bit

Status byte shows the status of drive
bit0: Ready to switch on

bitl: Switch on

bit2: Operation enable

bit3: Fault

bit4: Voltage Disable

bit5: Quick Stop

bit6: Switch on disable

bit7: Warning

bit8: Internal reserved

bit9: Reserved

bitl10: Target reach

bitl1: Internal limit active
bitl2: Step.Ach./V=0/Hom.att
bitl3: Foll.Err/Res.Hom.Err.
bitl4: Commutation found
bitl5: Homing found
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Operation mode:
1---Position mode
3---Speed mode
6060+00 08 0x3500 | RW | DEC
-4---Pulse mode
6---Return to homing mode
8---Synchronous position mode
6061+00 08 0x3600 RO | DEC | Effective operation mode
Table 9-11 Measurement data
CANopen . Modbus . L
adress Bits address Type Unit Description
6063+00 20 0x3700 RO DEC Real position value
606C+00 | 10 0x3B00 RO RPM Real speed (rpm).
Internal sampling time 10mS
1 Real current value
6078+00 10 0x3E00 RO _ N FM860: 1 Arms =79dec
Ap=1414%AMS | £y 1880: 1 Arms =210.6dec
Input status
60FD+00 | 20 0x6D00 RO Bit bit0: Negative limit signal status
bitl: Positive limit signal status
bit2: Homing signal status
6079+00 10 0x3F00 RO \ Actual bus voltage
Table 9-12 Target object
CANopen . Modbus . L
adress Bits address Type Unit Description
Target position in operation mode 1,
607A+00 20 0x4000 | RW DEC shift demand position if control word
starts motion.
— * * ; ; ;
6081-:00 20 0x4A00 | RW DEC=[(RPM*512*60000)/18 | Max. velocity of trapezium profile in
75] model.
6083+00 20 0x4B00 | RW Profile Acce Default value:10rps/s
6084+00 | 20 | 0x4coo | Rw | DECI(RPS/8%65536%60000) | pofije Dece Default value:10rps/s
/4000000]
Quick stop deceleration
6085+00 20 0x3300 | RW Default value: 100rps/s
— *510%
60FF+00 20 0x6F00 | RW DEC [(RPM7§]1 27%60000)/18 Target speed in mode 3
Target current
6073+00 10 0x3D00 | RW 1 Ap=1.414*Arms FM860: 1 Arms =79dec
FM880: 1Arms =210.6dec
6080+00 10 0x4900 | RW RPM Max. speed limit
605A+00 08 0x3400 | RW DEC Quick stop mode
605D+00 08 0x3430 | RW DEC Pause mode
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Table 9-13 Multiple-position, multiple-speed (DEC=[(RPM*512*60000)/1875])

C':};gfsen Bits Zf;g:‘sl: Type Unit Description
2020+01 20 0x0C10 RW DEC Multiple position control 0
2020+02 20 0x0C20 RW DEC Multiple position control 1
2020+03 20 0x0C30 RW DEC Multiple position control 2
2020+04 20 0x0C40 RW DEC Multiple position control 3
2020+05 20 0x0C50 RW DEC Multiple position control 4
2020+06 20 0x0C60 RW DEC Multiple position control 5
2020+07 20 0x0C70 RW DEC Multiple position control 6
2020+08 20 0x0C80 RW DEC Multiple position control 7
2020+09 20 0x0C90 RW DEC Multiple position control 8
2020+0A 20 0x0CAO0 RW DEC Multiple position control 9
2020+0B 20 0x0CBO0 RW DEC Multiple position control 10
2020+0C 20 0x0CCO0 RW DEC Multiple position control 11
2020+0D 20 0x0CDO RW DEC Multiple position control 12
2020+0E 20 0x0CEO RW DEC Multiple position control 13
2020+0F 20 0x0CFO0 RW DEC Multiple position control 14
2020+10 20 0x0D00 RW DEC Multiple position control 15
2020+11 20 0x0D10 RW DEC Multiple speed control 0
2020+12 20 0x0D20 RW DEC Multiple speed control 1
2020+13 20 0x0D30 RW DEC Multiple speed control 2
2020+14 20 0x0D40 RW DEC Multiple speed control 3
2020+15 20 0x0D50 RW DEC Multiple speed control 4
2020+16 20 0x0D60 RW DEC Multiple speed control 5
2020+17 20 0x0D70 RW DEC Multiple speed control 6
2020+18 20 0x0D80 RW DEC Multiple speed control 7
2020+19 20 0x0D90 RW DEC Multiple speed control 8
2020+1A 20 0x0DAO RW DEC Multiple speed control 9
2020+1B 20 0x0DBO0 RW DEC Multiple speed control 10
2020+1C 20 0x0DCO RW DEC Multiple speed control 11
2020+1D 20 0x0DDO RW DEC Multiple speed control 12
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2020+1E 20 0x0DEO RW DEC Multiple speed control 13
2020+1F 20 0x0DFO0 RW DEC Multiple speed control 14
2020420 20 0x0E00 RW DEC Multiple speed control 15
2020+36 08 0x0F60 RW DEC Multiple position control choose display
2020+37 08 0x0F70 RW DEC Multiple speed control choose display
2020+38 10 0x0F80 RW ms Multiple speed/position Switching delay
Table 9-14 Performance Object
CANopen . Modbus . L
adress Bits address Type Unit Description
Maximum following error
6065+00 20 0x3800 RW DEC Default value 200 DEC
Position reach window Position range for
6067+00 20 0x3900 RW DEC target reached
Default value 10 DEC
607D+01 20 0x4410 RW DEC Soft positive limit
607D+02 20 0x4420 RW DEC Soft negative limit
Table 9-15 Homing control
CANopen . Modbus . L
adress Bits address Type Unit Description
609800 08 0x4D00 RW DEC Homing mode (refer to homing
control mode)
6099+01 20 0x5010 RW DEC=[(RPM*512 Speed of searching limit switch
6099+02 20 0x5020 RW *60000)/1875] Speed for searching homing signal
DEC=[(RPS/S*65536 . . .
609A+00 20 0x5200 RW %60000)/4000000] Acceleration for searching homing
607C+00 20 0x4100 RW DEC Homing offset
Homing current
6099+04 10 0x5040 RW 1 Ap=1.414*Arms FM860: 1 Arms =79dec
FM880: 1Arms=210.6dec
Table 9-16 Input and output parameter
CANopen . Modbus . .
adress Bits address Type Unit Description
2010+03 20 0x0830 RW Bit Function definition of Digital input 1
2010+04 20 0x0840 RW Bit Function definition of Digital input 2
2010405 20 0x0850 RW Bit Function definition of Digital input 3
2010+06 20 0x0860 RW Bit Function definition of Digital input 4
2010+07 20 0x0870 RW Bit Function definition of Digital input 5
2010+08 20 0x0880 RW Bit Function definition of Digital input 6
2010+10 20 0x0900 RW Bit Function definition of Digital output 1
2010+11 20 0x0910 RW Bit Function definition of Digital output 1
2010+12 20 0x0920 RW Bit Function definition of Digital output 1
Input status
bit0: Dinl
bitl: Din2
2010+0B 10 0x08B0 RO Bit bit2: Din3
bit3: Din4
bit4: Din5
bit5: Din6
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2010+18 10 0x0980

RO

Bit

Output status
bit0: Doutl
bitl: Dout2
bit2: Dout3

2010+01 10 0x0810

RW

Bit

Input signal polarity definition (0: normally
closed; 1: Normally open)

bit0: Dinl

bitl: Din2

bit2: Din3

bit3: Din4

bit4: Din5

bit5: Din6

Default FF

2010+0E 10 0x08E0

RW

Bit

Output signal polarity definition (0: normally
closed; 1: Normally open)

bit0: Doutl

bitl: Dout2

bit2: Dout3

Default FF

2010+02 10 0x0820

RW

Bit

Signal Simulation of input
bit0: Dinl
bitl: Din2
bit2: Din3
bit3: Din4
bit4: Din5
bit5: Din6

2010+0F 10 0x08F0

RW

Bit

Signal Simulation of output
bit0: Doutl
bitl: Dout2
bit2: Dout3

2020+31 08 0x0F10

RW

DEC

Input operation mode control 0
Without input mode

2020+32 08 0x0F20

RW

DEC

Input operation mode control 1
With input mode

2020+33 10 0x0F30

RW

DEC

Input control word

Table 9-17 Pulse input parameter

CANopen
adress

Modbus

&5 address

Type

Unit

Description

6410+18 10 0x7180

RW

DEC

Numerator of pulses per revolution

2508+03 08 0x1930

RO

DEC

Pulse mode control

0...Double pulse mode
1...Pulse direction mode
2...Incremental encoder mode
Note: select pulse mode via 10

2508+04 20 0x1940

RW

DEC

Input pluses before electronic gear

2508+05 20 0x1950

RW

DEC

Input pluses after electronic gear

2508+06 10 0x1960

RW

DEC

Pulse filter parameters
f=1000/ (2 m *Pulse_Filter)
T = Pulse _Filter/1000 (S)

2508+0C 10 0x19CO0

RW

kHz

Pulse frequency before gear

2508+0D 10 0x19D0

RW

kHz

Pulse frequency after gear

6410+18 10 0x7180

RW

Step/rev

The pulse number of motor per revolution
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Table 9-18 Analog input parameters

CI:cll\rIeof Sen Bits 1:3(21?21;: Type Unit Description
2502+0F 10 0x16F0 RW DEC Output data of analog 1
Analog 1 filter parameter
2502+01 10 0x1610 RW DEC f=4000/ (2 m *Analogl_Filter)
T = Analogl_Filter/4000 (S)
Analog 1 Dead voltage
2502402 1 10 ) 0x1620 RW DEC | DEC=Dead Voltage/10V*8192
Analog 1 Offset voltage
2502+03 10 0x1630 RW DEC
DEC=0Offset Voltage/10V*8192
2502+14 08 0x1740 RW DEC Analog 1 Output data polarity
2502+13 10 0x1730 RW RPM Analog 10V corresponds to speed
Simulate-speed control
0: Invalid analog channel
2502+07 08 0x1670 RW HEX 1:Valid analog channel 1 (AIN1 )
0x10~0x1f: AIN1“Control inside speed
control section [x-101 ”
Table 9-19 Motor parameters
Cﬁ‘geof Sen Bits 1:5%?22: Type Unit Description
Select Motor type
ASCI....HEX....Model
"00".....3030....no motor select
"MC".....434d....self detect motor parameter
"XX".....5858...Customize motor parameters
"A1".....3141...2S42Q-03848
"A2".....3241...2542Q-02940
"B1".....3142...2S56Q-030B5
"B2".....3242...2S856Q-02976
"B3".....3342...2S856Q-02054
"B4".....3442...2S56Q-02741
"C1".....3143...2S86Q-069B8
"C2".....3243...2S86Q-05180
"C3".....3343...2586Q-03865
"C4".....3443...2S86Q-051F6
6410+01 1 10 ) 0x7010 | RW HEX "C5"... 3543..2886Q-030B8
"C6".....3643...2586Q-03080
"C7".....3743...2S86Q-01865
"D1".....3144...2S110Q-054K 1
"D2".....3244...2S110Q-047F0
"D3".....3344...2S110Q-03999
"E1".....3145...2S130Y-063R8
"E2".....3245...2S130Y-039M0
"F1".....3146...3S57Q-04079
"F2".....3246...3S57Q-04056
"F3".....3346...3S57Q-04042
"G1".....3147...3S85Q-04097
"G2".....3247...3S85Q-04067
"G3".....3347...3S85Q-040F7
6410+05 08 0x7050 RW 2p/r Number of motor polarity is defaulted as 50
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6410+0B 10 0x70B0 RW 1Arms=10dec | The motor phase current
6510+04 10 0x8040 RW 1Arms=10dec | The motor phase current limit
6410+0C 10 0x70C0 RW ImH=10dec | The inductance of motor phase
6410+0D 10 0x70D0 RW 1Q=100dec | The resistor of motor phase
Direction of motor turn
6410+13 08 0x7130 RW DEC 0: clockwise
1: counter-clockwise
6410+16 10 0x7160 RO HEX Motor model currently in use
Motor parameter with power on and self-test
6410419 | 08 | 0x7190 | RW DEC switch
0: Disable
1: Enable
The phase of motor
64 1 0+ 1 A 08 0X7 lAO RW DEC 2: 2 phase stepping motor
3: 3 phase stepping motor
10 port with 5V voltage output switch
6410+1B 08 0x71B0 RW DEC 0: Disable
1: Enable
Table 9-20 Parameters for saving
CANopen . Modbus . .
adress Bits address Type Unit Description
1: Store all configuration parameters set
IFF0+01 08 0x2910 RW DEC 10: Initialize all configuration parameters
Note: Store control loop parameters,
excluding motor parameters.
2FF0+03 08 0x2930 RW DEC 1: Store all motor parameters set
Table 9-21 Error code
CANopen . Modbus . o
adress Bits address Type Unit Description
Real-time alarm error lower to 16 bits bit 0:
internal
bit 1: over current
bit 2: over voltage
bit 3: low voltage
bit 4: Temperature
2601400 10 0x1F00 RO Bit bit 5: internal logic voltage
bit 6: 5V input current overload
bit 7: internal EEPROM
bit 8: Searching Motor error
bit 9: Position error
bit10: Bus error
bit 11: Input pulse frequent
bit 12: -- bit 15:
2602400 10 0x2000 RO Bit Real-time alarm error over to 16 bits
Bit 0: -- Bit 15:
Self-test error status lower to 16 bit with
power-on
2603+00 10 0x2100 RO Bit bit 0: A phase over current fault
bit 1: B phase over current fault
bit 2: Over voltage error
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bit 3:
bit 4:
bit 5:
bit 6:
bit 7:
bit 8:
bit 9:

bit 10:
bit 11:
bit 12:
bit 13:
bit 14:
bit 15:

Low voltage error

Low power input

Temperature error

A phase current circuit fault

B phase current circuit fault

A phase over current circuit fault

B phase over current circuit fault
A phase power circuit fault
B phase power circuit fault
Motor phase wrong wiring
Motor A phase wrong wiring
Motor B phase wrong wiring
Motor A phase without wiring

Self-test error status up to 16 bits

bit O:
bit O:

Motor B phase without wiring
Motor B phase without wiring

bit 2: Logic 15V voltage
bit 3: Logic 5V voltage
bit 4: Output 5V overload
bit 5: Memory read failure
' bit 6: Memory write failure
2604+00 10 0x2200 RO Bit bit 7: Memory read and write failure
bit 8: Memory read data checking error
bit 9: Reserved
bit 10: Reserved
bit 11: watch-dog reset
bit 12: Reserved
bit 13: Program does not match with the PCB
bit 14: A crystal oscillator circuit fault
bit 15: ADC Conversion circuit fault
2610+00 08 RO Bit Drive error group 0
2611+00 08 RO Bit Drive error group 1
2612+00 08 RO Bit Drive error group 2
2613+00 08 RO Bit Drive error group 3
2614+00 08 RO Bit Drive error group 4
2615+00 08 RO Bit Drive error group 5
2616+00 08 RO Bit Drive error group 6
2617+00 08 RO Bit Drive error group 7
Table 9-22 Bus specification parameter
CANopen . Modbus . .
adress Bits address Type Unit Description
1005+00 20 -- RW HEX Drive synchronization message ID 0x80
1006+00 20 -- RW uS Set the synchronization cycle time of the drive
Current station number of the device drive.
Note: 1) The ID station number can be set 1 ~ 63
100B+00 08 0x0600 RW DEC by SW6-SW1 or 1 ~ 127 by 0x2FE400.
2) Changing this parameter requires storage and
restart.
100C+00 10 -- RW mS Set the protection time of the drive node
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100D+00

08

RW

DEC

Driver node protection time coefficient It is
multiplied by the node protection time to obtain
the total time of the node protection protocol

1014+00

20

RW

HEX

Drive emergency message 1D

2FE4+00

08

RW

DEC

Drive station No. 1~127; Note: your setting is
valid when SW6-SW1 on OFF. Then reboot it
when you updated the parameters.

2F81+00

08

0x2300

RW

DEC

CAN baud rate setting default value is 50
Value Baud rate
100: M
50: 500k
25: 250k
12: 125k
5: 50k
Need to save and reboot

2FE0+00

10

0x2400

RW

DEC

RS232 baud rate setting default value is 259
Value Baud rate
2082 4800
1041 9600
520 19200
259 38400
86 115200
Need to save and reboot

2FE2+00

10

0x2600

RW

DEC

RS485 baud rate setting default value is 520
Value Baud rate
1041 9600
520 19200
259  ¢38400
86 115200
Need to save and reboot
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