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Statement

Thank you for choosing our Zmotion products. Please be sure to read this manual
carefully before use so that you can use this product correctly and safely. Zmotion is not

responsible for any direct or indirect losses caused by the use of this product.

The copyright of this manual belongs to Shenzhen Zmotion Technology Co., Ltd. And
reproduction, translation, and plagiarism of any content in this manual in any form is

strictly prohibited without the written permission of Zmotion.

The information in this manual is for reference only. Due to design improvements and
other reasons, Zmotion reserves the right of final interpretation of this information!

Contents are subject to change without prior notice!

> Notes

In order to prevent possible harm and damage caused by incorrect use of this product,

the following instructions are given on matters that must be observed.

B Danger
Do not use it in places with water, corrosive or flammable gases, or near
May cause
flammable substances. _
- : : : - electric
When installing or disassembling, make sure the product is powered off. _
shock, fire,
Cables should be connected securely, and exposed parts that are
) ) _ damage,
energized must be insulated by insulators.
etc.
Wiring work must be performed by professionals.
B Notes
It should be installed within the specified environmental range.
Make sure there are no foreign objects on the product hardware circuit
May cause
board.
. : ) : damage,
After installation, the product and the mounting bracket should be tight _
mis-
and firm. _
: - operation,
After installation, at least 2-3cm should be left between the product and .
etc.
surrounding components for ventilation and replacement.
Never disassemble, modify, or repair it by yourself.




Imotion

XPCIE1028 Motion Control Card User Manual V1.0.0

Chapter | Production INformation...............ccveiiiiiiiii e 5
1.1, Product INfOrmM@ation ..........ccooiiiiiie e 5

1.2, SYSTEM STIUCTUIE ... e e e e e e e e s et e e e aaeeeeanes 5

1.3, FUNCHIONAl FEAtUIES.......cuiiiiiiiieie s 6

1.4, Interface Definition .........ccooiiiiii s 7
Chapter Il Product Specification .............ccoocuieiiiiieiiicce e 8
2.1, Basic SPeCIfiCatiON........cccociiiiiiiii e 8

2.2.  Nameplate & MOdEIS ........oooouiiiiiicee e 8

2.3.  Software Optional Configurations............cceoiiieiiiieie e 9

2.4, Connection CoNfiGUIration ..........cccociiiriiiieie e 10
Chapter Il Wiring & CommMUNICAtION ..........cccoiiiiiiiiic et 11
3.1, 1O POWEN INTEIfaCe ......coiiiiieiieeee s 11

3.2, 10 SIgnal INTerfacCe .......ccue e s 11
3.21.  Terminal Definition........ccoooiiiiieiiee e 12

3.3, P706 Signal INterface ......c..ccoouiiiiiiiie e 13
3.3.1. Local Axis Terminal Definition ...........cccoooviiiiiiiiiicec e 13

3.4, X300 Signal INterface .........coceeiiiieie e 14
3.4.1. ACC37 WIring Board...........oooiieiiiiieee e 14

3.4.2. Wiring Board Terminal Definition..............ccocooooiiiiiiiiiiice e 14

3.5, IN:DIgital INPUL......viiiiiece e 16
3.5.1. Digital Input Specification & Wiring ...........cccooveviiiinenieieieee e 16

3.5.2. Basic Usage Method ..o 17

3.6, OUT: Digital OULPUL......ooeiiiieiee e 17
3.6.1. Digital Output Specification & Wiring ..........ccccceeveeevieiiiieecee e 17

3.6.2. Basic Usage Method ..o 19

3.7.  Pulse Axis Specification & Wiring ..........cccoeiiiiiiiieieiieeeeere e 19
3.7.1. Single-ended Axis Interface Specification & Wiring............c.............. 20

3.7.2. Local Axis Interface Specification & Wiring............ccccccooeeeiieicecnen. 21

3.7.3. Basic Usage Method ..o 23

3.8, DIP SWItCH oo s 24

3.8.1. DIP SWItCH ..o 24



Imotion XPCIE1028 Motion Control Card User Manual V1.0.0

Chapter IV ACCESSOMIES ....c.veiiiiieiiectie ettt ettt e te et esae e et eesbe e s s e enteesbeesnaeansaesseeannas 25
4.1, OptionNal ACCESSOIIES. .....cciiiiiiiie ettt e e stae e eeee e 25
Chapter V Installation REQUIFEMENTS .........c.eeeiiiiiiiiie et 27
5.1.  Installation ENVIFONMENT .......cc.oiiiiiiiiiiiiieie e 27

5.2, InStallation SIZe ........couiiiiii 28

5.3, XPCIET028 INStallation...........ccuoiiiiiiiiiieiii e 28
Chapter VI Installation & Uninstallation...............ccccooooiiiiiiiie e 30
6.1.  Drive Program Installation .............cccoooiiiiiiiii i 31
6.1.1. Install Drive without Card............coooiiiiiiiiee e 31

6.1.2. Install Drive with Real Card.............cccoooeeiiiiiii e 35

6.2. Install EtherCAT Protocol for Ordinary Network Card.............ccc.ccooviiiiieennn. 39

6.3, UNINSTall RT DIV ... 40

0.4, INOTES et 41
Chapter VII Programming..........oceeieeiieoeeiee ettt nneeaneas 42
7.1, Programin RTSYS ..ottt ettt ettt 42

7.2. Upgrade Controller FIrmwWare ...........cooooiiiiiiiiice et 47

7.3.  Program in Host-Computer by PC Languages ...........ccccceiieeiieeniesiieeneenens 48
Chapter VIII Operation and Maintain...........cccociiriiiie e 51
8.1.  Regular Inspection and Maintenance ..........c..cccoeeeiee i 51

8.2. Common Problems & SOIUTIONS .......oovvveeeeeeeee 52



Imotion’ XPCIE1028 Motion Control Card User Manual V1.0.0

Chapter | Production Information

1.1. Product Information

XPCIE1028 motion control card is a kind of new type XPCIE bus control card. It can control

multiple step motors or digital servo motors.

XPCIE1028 motion control card has many functions, such as, multi-axis point to point

motion, interpolation, trajectory planning, handwheel control, encoder position detection,
10 control, position latch, etc.

[PC Hardware Requirements]

® CPU benchmark i5-4 generation 4 cores or above
® Main frequency not lower than 2GHZ

® Running memory above 8G and hard disk above 256M.

Note: XPCIE1028 motion control cards need to be used with MotionRT7 (MotionRT7 is the

software kernel).

1.2. System Structure

10 Expansion

High-Speed IN Latch

Sensor

it

Pulse Servo
+ Encoder Feedback
Rotary Motor

PCIE Card Slot

XPCIE1028

igh-speedout | (D D D G G G D P P P P P

Cameral Camera2 Camera3 Camera4 Camera5 Camera6 Camera7 Camera8 Camera9 Cameral0 Camerall Cameral2

Air Valve 1 Air Valve 2 Air Valve 3 Air Valve4
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1.3. Functional Features

€ Support 4 axes motion control (standard).
4 Pulse output mode: pulse / direction

€ Support encoder position measurement, which can be configured as handwheel

input mode.
€ Maximum pulse output frequency of pulse axis is T0MHZ.

€ Support 8 high-speed inputs and 4 latch inputs, support 16 high-speed outputs and
4 PWM outputs.

€4 The maximum output current of general digital outputs can reach 300mA, which can

directly drive some kinds of solenoid valves.

€ Support linear interpolation, arbitrary circular interpolation, helical interpolation and

continuous interpolation.

€ Support electronic cam, electronic gear, position latch, synchronous follow, virtual

axis and other functions.
€ Support pulse closed loop, pitch compensation and other functions.
€ Support multi-file and multi-task programming in Basic.

€ Avariety of program encryption methods to protect the intellectual property rights of

customers.
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1.4. Interface Definition

10 Signal
(P700, P701)

DIP Switch

X300

028A V1.0

o
@
«
-
&
«
)
N

XP

Pulse Axis
XPCIE1028
Mark Interface Numbers Description
POW 1 Power Led: ON when power connected
State Indication :
RUN Led 1 Run Led: ON when running normally
e
ALM 1 Error Led: ON when running abnormally
_ Multi-function OUT signals: power IN,
P700 10 Signal 1 )
pulse signal OUT
_ Multi-function IN signals: power OUT,
P701 |0 Signal 1 _
encoder signal IN
Include differential pulse output, encoder
P706 Local Axis 1
feedback, and 10 signals.
I0 control signal. For more, please
X300 Signal 1
purchase ACC37 adapter board.
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2.1. Basic Specification

requirements.

Item Description
Model XPCIE1028
4 axes (standard), use License to configure according to
Basic Axes

Type of Basic Axes

Local pulse axes

Digital 10

There are 30 inputs and 34 outputs (with overcurrent

protection), and 8 are high-speed inputs, 16 are high-

speed outputs.

Highest Pulse Frequency | 10MHz
Power Supply Input 24V DC input
Dimensions 120+*106mm
2.2. Nameplate & Models
XPCIE1028-AX64-MO8-XXX

Mark Interface Mark Other Functions |

XPCIE PCIE | XXX Customized Functions

Mark Version l Mark Motion Control Functions \

1 Version 1 MO0 point to point |

MO2 point, cam, linear interpolation

Mark 10 Numbers l point, cam, linear & circular &
MO8 " . y

028 12 INs & 16 OUTs continuous mterpolatlon

Mark Axes
AX06 6-Axis
AX08 8-Axis
AX16 16-Axis
AX24 24-Axis
AX32 32-Axis
AX64 64-Axis
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2.3. Software Optional Configurations

The description of the optional configuration of software functions is shown in the form
below: the selection of the number of axes, the selection of motion control functions, and

the selection of other functions (PSO, vision, manipulator functions can be reselected).

Interface | Optional Functions Definition Description
Frame R1: suit to ordinary robots
Robot R6: 6-joint robots & special structure robots.
NcGcode NC: suit to NC G code function.
ZVision ZV: suit to vision instruction and function.

HW: suit to HW hardware comparison output
HW function, refer to high-speed output channel

numbers selection.

Select according to actual axes, the value set of
axis needs to be larger than the number of axes
used.

AX06: 6 axes can be used at most.

License
Motor AXO08: 8 axes can be used at most.

Parameter
AX16: 16 axes can be used at most.
AX24: 24 axes can be used at most.
AX32: 32 axes can be used at most.

AX64: 64 axes can be used at most.

Valid motion control functions:

MOO: point to point

MO2: point to point, electronic cam, linear
Motion interpolation.

MO8: point to point, electronic cam, linear

interpolation, circular interpolation, continuous

interpolation.
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2.4. Connection Configuration

External equipment / software configuration:
> Main computer / industrial control computer, wired-mouse & keyboard.
> Displayer

> Win10 operating system professional edition, RTSys development platform and

operating system software of various machine tool industries, etc.

(Note: you can download the latest RTSys (ZDevelop) version from the official
website of Zmotion or contact us. If you use other PC upper computer development
languages (C++/ C# / LabView / Python...), also please contact us to obtain function

library files.

And this product does not come with an operating system, and there is no built-in

MotionRT software. You need to download it by yourself.
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3.1. 10 Power Interface

Power input of 10 signal terminal uses DC24V power supply, it is connected through PIN1

(E24V) and PIN2 (EGND).

If ACC37-7103 wiring board is used together, which also needs to be supplied by DC24V
power, and it is connected through PIN66 (EGND) and PIN67 (E24V) of the 5.08mm screw-

type wiring terminal.

— Specification:

ltem Description
Voltage DC24V (-5%~5%)
The current to open <0.5A
The current to work <0.4A
Anti-reverse connection Yes
Overcurrent Protection Yes

3.2. 10 Signal Interface

P700 and P701 are main interfaces for motion control and 10 signal control of XPCIE1028.

Below shows P700 and P701 signal terminal:

© —~ s - a8 - .- = -
I BEEEEEEEE §zzzs2d .
1 1
I:}ﬂlEEEIZEI:EEIfC:;
— e — —

(
B4y [
aUTo
oUT2
auT4
oUT6
OUTE
oUT10
oUT12
OUT14
E5V
IHO
e
IN4
1NG
™8
10
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3.2.1. Terminal Definition

— Terminal Definition

Pin Name Description Pin Name Description
1 E24V 10 power 24V IN 19 E5V 5V power output
10 power ground / 5V power ground /
2 EGND 20 EGND
10 public end 10 public end
3 OUTO | High-speed output 0, PWM 0 21 INO High-speed input 0, latch RO
4 ouT1 High-speed output 1, PWM 1 22 IN1 High-speed input 1, latch R1
5 ouT2 High-speed output 2 23 IN2 High-speed input 2, latch R2
6 ouT3 High-speed output 3 24 IN3 High-speed input 3, latch R3
7 ouT4 High-speed output 4 25 IN4 High-speed in 4, encoder EA1
8 ouT5 High-speed output 5 26 IN5 High-speed in 5, encoder EB1
9 ouTe High-speed output 6 27 IN6 High-speed in 6, encoder EZ1
10 ouT7 High-speed output 7 28 IN7 High-speed output 7
11 ouT8 High-speed output 8 29 IN8 Input 8
12 ouT9 High-speed output 9 30 IN9 Input 9
13 ouT10 High-speed output 10 31 IN10 Input 10
14 OUT11 High-speed output 11 32 INT1 Input 11
15 0ouT12 High-speed output 12
16 ouT13 High-speed output 13
High-speed output 14,
17 ouT14
single-ended DIR1
High-speed output 15,
18 OuUT15
single-ended PUL1
Note:
®  Pay attention to the positive and negative poles of the 10 power supply of XPCIE1028 to avoid
burning the 10 port.
®  The maximum load of 5V power output is 300mA, don't connect to the load with large power to
avoid damage.
®  The maximum output current of XPCIE1028 is 300mA, which can be directly connected to most
of loads. Please calculate the current.
® The |0 port of XPCIE1028 is an isolated 10 port, please input the power supply of the 10 port
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from EGND and E24V.

3.3. P706 Signal Interface

P706 is the main interface controlled by the motor. It supports 1 differential pulse outputs,

and there is one differential encoder feedback.

10 1
~, | P
- '
C,z’] “|||||||||| l"x___)

iy

20 11

3.3.1. Local Axis Terminal Definition

— Terminal Definition

Pin Name Description Pin Name Description
1 EZO+ Encoder input 11 VCC5 Internal power output
2 EZ0- Encoder input 12 DIRO+ Servo direction output
3 EBO+ Encoder input 13 DIRO- Servo direction output
4 EBO- Encoder input 14 GND Internal ground
5 EAO+ Encoder input 15 PULO- Servo pulse output
6 EAO- Encoder input 16 PULO+ Servo pulse output
7 GND Internal ground 17 GND Internal ground
8 ALM_0/IN28 Drive alarm 18 CLR_0/0UT33 Alarm clear
9 INP_0/IN29 On-position signal 19 ENA_0/0UT32 Drive enable
10 EGND Axis 10 public end 20 E24V +24V output
Note:
® ALM_O, INP_O, CLR_0 and ENA_O are specialized for 10, not recommend to be as normal 10, and
they don't have overcurrent protection.
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3.4. X300 Signal Interface

X300 interface is 10 signal control interface, using ACC37-7103 adapter board to connect

to external equipment, this adapter board is optional for more 10s. And it needs to be

supplied by DC24V.

— Interface Appearance

2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40

2 & & 5 2 & & % 3B 0B 8 8 BB
& & & B 5 & & % 8 8 BB 88 B8

1

=]
w0

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

3.4.1. ACC37 Wiring Board

ACC37 is the wiring board of X301 signal, using adapter board and DB37 to connect X301.

oMCCCONC2DONININANDD

3.4.2. Wiring Board Terminal Definition

Pin Name 1/0 Function
1 IN12 I Non-isolated general input signal 12
2 IN13 I Non-isolated general input signal 13
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3 IN14 I Non-isolated general input signal 14

4 IN15 I Non-isolated general input signal 15

5 IN16 I Non-isolated general input signal 16

6 IN17 I Non-isolated general input signal 17

7 IN18 I Non-isolated general input signal 18

8 IN19 I Non-isolated general input signal 19

9 IN20 I Non-isolated general input signal 20

10 IN21 I Non-isolated general input signal 21

11 IN22 I Non-isolated general input signal 22

12 IN23 I Non-isolated general input signal 23

13 IN24 I Non-isolated general input signal 24

14 IN25 I Non-isolated general input signal 25

15 IN26 I Non-isolated general input signal 26

16 IN27 I Non-isolated general input signal 27

17 - - -

18 - - -

Pin Name 10 Function

21 ouUT16 0 Non-isolated general output signal 16
22 ouT17 0 Non-isolated general output signal 17
23 ouT18 0 Non-isolated general output signal 18
24 ouT19 0 Non-isolated general output signal 19
25 0ouT20 0 Non-isolated general output signal 20
26 ouT21 0 Non-isolated general output signal 21
27 ouT22 0 Non-isolated general output signal 22
28 ouT23 0 Non-isolated general output signal 23
29 ouT24 0 Non-isolated general output signal 24
30 ouT25 0 Non-isolated general output signal 25
31 0ouUT26 0 Non-isolated general output signal 26
32 ouT27 0 Non-isolated general output signal 27
33 ouT28 0 Non-isolated general output signal 28
34 0ouT29 0 Non-isolated general output signal 29
35 0ouUT30 0 Non-isolated general output signal 30
36 0ouUT31 0 Non-isolated general output signal 31
37 - - -
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3.5. IN: Digital Input

Digital inputs are distributed in P701 (INO-IN7) and X300 (IN8-IN27) signal interfaces.

3.5.1. Digital Input Specification & Wiring

— Specification

ltem High-speed input (INO-IN7) Low-speed input (IN8-IN27)
Input method NPN type NPN type
Voltage level DC24V (-5%~+5%) DC24V (-5%~+5%)
Current 6.8mA 4.8mA
Voltage to open <15V <14.5v
Min current 2.3mA 1.8mA
Impedance 3.30Q 4.7Q
Isolation optoelectronic isolation optoelectronic isolation
The times in the form are typical based on the resistive load, and may change when the
load circuit changes.

— Wiring Reference

A. General input:
XPCIE1028 motion control card provides isolated general input signals, which can be

used for input signals of switches, sensors or other devices.

F—_—— e ——

] 10 Power E2I4V +

: Control Card EGND § DC24Vv
I

| |

I |

I |

I I

: i e P : Vcc

| _/J g S{Z 4.7kQ ] Signal OUT <O>
- ) Hl\l GND i

I

| | L 22F o oMo
: T « 4.7kQ : NPN Proximity Switch
I : —®

e SL% o

I
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— Wiring Note

® The wiring principle of high-speed digital input IN (0-7) and low-speed digital input
IN (8-23) is shown in the figure above. The external signal source can be an
optocoupler, a key switch or a sensor, etc., all can be connected as long as the

requirements on output of electric level can be achieved.

® For the public end, please connect the "EGND" port on the 10 terminals to the "COM"
terminal of the external input device. If the signal area power supply of the external
device and the power supply of the controller are in the same power supply system,

this connection also can be omitted.

3.5.2. Basic Usage Method

(1) Please follow the above wiring instructions to wiring correctly.
(2) After powered on, please connect to RTSys.

(3) State values of corresponding input can be read directly through “IN" command or

through "RTSys/Tool/In".

3.6. OUT: Digital Output

Digital outputs are distributed in P700 (OUT0-OUT15) and X300 (OUT16-0UT31) signal

interfaces.

3.6.1. Digital Output Specification & Wiring

— Specification

Item High-speed output (OUT0-15) Low-speed output (OUT16-31)
Output method NPN type, it is OV when outputs.
Frequency <500kHz <8kHz
Voltage level DC24V DC24vV
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Max Output Current +300mA +300mA
Max leakage current when off 25pA 25pA
Respond time to conduct 1us (typical value of resistive 12us
load)
Respond time to close 3us 80us
Overcurrent protection Support Support
Isolation capacitive isolation optoelectronic isolation

Note:

< The times in the form are typical based on the resistive load, and may change when the load
circuit changes.

< Due to the NPN output, the shutdown of the output will be obviously affected by the external
load circuit, and the output frequency should not be set too high in the application. For low-
speed output, it is recommended to be lower than 8HKz. If there needs higher speed, please

contact us to adjust parameter or custom hardware.

— Wiring Reference

e S

| 3 1
' OB {"Ezav * pC 24V
: Control Card EGND =
| [
| [
: freewheeling i l
— | diode .| [T ouT
TR = |
1 ;
| I |
| |
I = 1 | solenoid valve
: N channel MOS :
i freewheeling [ OliJT
| — | diode o] D
HIEZ 1 o I = e
| 1 — | - relay
: L(: : I
| [

N channel MOS

— Wiring Note

® The wiring principle of high-speed digital output OUT (0-15) and low-speed digital
input OUT (16-31) is shown in the figure above. The external signal source can be an
optocoupler, a relay or a solenoid valve etc., all can be connected as long as the input

current is not more than 300mA.

® For the public end, please connect the "EGND" port on the 10 terminal to the negative
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pole of DC power supply of external input device. If the signal area power supply of
the external device and the power supply of the controller are in the same power

supply system, this connection also can be omitted.

® The E24V port is the freewheeling clamp port of this part of the digital output port.
When this port is suspended, each output port will not have the freewheeling function.
It needs to be connected to the positive pole of the load power supply to enable this

function.

® The E5V port is a 5V power output port, which can be used when some loads that

need to provide an external 5V power input, and the maximum current is 300mA.

3.6.2. Basic Usage Method

1. Please follow the above wiring instructions to wiring correctly.
2. After powered on, please connect to RTSys

3. Open or close output port directly through "OP" command, also, it can be opened or

closed through "RTSys/Tool/Op". Please refer to "Basic” for details.

3.7. Pulse Axis Specification & Wiring

P706 is a differential pulse output interface with encoder feedback, and the drive is

connected through SCSI20 plug.

Part of the output ports of the |0 signal terminal are multiplexed with single-ended pulse

output function.

Part of the input ports of the |0 signal terminal are multiplexed with single-ended encoder

input function.



Imotion XPCIE1028 Motion Control Card User Manual V1.0.0

3.7.1. Single-ended Axis Interface Specification & Wiring

Single-ended axis (single-ended pulse and single-ended encoder) interface locate in 10

signal terminal.

— Specification

Item Description
Pulse/direction (PUL/DIR) signal type Single-ended output signal
Pulse/direction (PUL/DIR) signal voltage range 0-24v
Pulse/direction (PUL/DIR) signal max frequency 500kHz
Encoder (A/B/Z) signal type Single-ended input signal
Encoder (A/B/Z) signal voltage range 0-24v
Encoder (A/B/Z) signal max frequency 500kHz
Isolation Isolated

— Wiring Reference

The wiring between the driver and the controller needs to connect the PUL and DIR

terminals one by one, using single-ended wiring.

1. Single-ended pulse wiring reference:

| 10 Power : .

' :é:\é DC 24V

: Control Card I "

[ [

| freewheeling I 1| N

| diode e ' o giz\ K i

| ouT DIR- : ~a

|_ { 4 :_ SN e e o >

ez = :

[ - -

| L!: :

O [ s e N P

[ N channel MOS : PUL+

' oo KN

: N 1 fr'eewheell.nq oUT PUL- -

| . diode e N

2 N P 5 | . Ny

| ] : [ rive (24V pulse direction)
|

| [ |

| |

N channel MOS

Note [1]: for 5V pulse directional interface, please connect PUL+ and DIR+ to E5V.
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2. Single-ended encoder wiring reference:

10 Power ! "

DC24v

EGND =

Control Card

NPN Encoder

24V
GND

A
N
-P
~
5
z

A

A
XX
-P
~
~
2
‘é
ws)

5
X%
=

‘P
~J
5

z
N

3.7.2. Local Axis Interface Specification & Wiring

P706 is a differential pulse output interface with encoder feedback, and the drive is

connected through SCSI20 plug.

— Specification

Signal Item Description
Signal type Differential output signal
Voltage range 0-5V
PUL/DIR
Max frequency 10MHz
Isolation method Non-isolated
Signal type Differential input signal
EA/EB/EZ Voltage range 0-5V
Max speed ratio 10Mbps
+5V, GND Max output current of 5V power 50mA
E24V, EGND Max output current of 24V power 50mA
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— Wiring Reference

> Reference example of wiring with Panasonic A5/A6 servo driver:

SCS120 Controller Pulse Axes Panasonic A5 A6 Servo Driver
[:ystem +5V 11 +5V power
inside S o i
- 13 d 1 | output (-) ... d 1 | t(-)47
l DIR irectional output (-) ... = irectional input (-) SIENK2
DIR=>— >< 12 directi \ directional input (+)46
l _{:'tg DIR+ directional output (+) | put (+) SIGNHI
i | tput (- Isei t(-
l PUL- |15 pulse output (-) - pulse input (-) 45 PULSH2
PUL>— ulse output (+ \ ulse input (+) 44
' ‘[g PUL+ |16 P put (+) = il P PUt) a8 s
[ EA- 6 Ainput(-) / 5. Aoutput (-) 22
[ Voc _ | OA-
5V - EA<— EA+ |5 Ainput(+) A output (+)21
| =t OA+
’ EB- 4 Binput(-) B output (-) 49 56
l EB<——<K>< EB+ |3 Binput(+) \ B output (+)48
= OB+
| EZ- |2 Zinput(-) Zoutput () 24
~— 0Z-
[ EZ%{K EZ+ |1 Zinput(#) [ Z output (+) 23 i
— +
I GND |7 digital ground /; 13
GND
’ GND | 14 digital ground 25
— GND
l GND |17 digital ground
t | 24V bli d+
E24V |20 externa power publicend (+) 7 COM+
l #Z» K{ ENA 19 drive enable output drive enable input 29 SRV-ON
l 24V\//|2)E)rnA —_ S’Z CLR 18 drive alarm clear output drive alarm clear input 31 A-CLR
} 2.7k0
[ = INP g9 positioning end input positioning end output 39 INP+
l Z7k0
l = ALM [g drive alarm input drive alarm output 37| A| M+
EGND | 10 external power ground publicend (-) 41| com-
36| ALM-
e 38| |np-

Low-Speed Command Pulse Wiring Method (<500kpulse/s)

| DIR- 13 directional out (-).., _ directionalin (-) 6 SIGN2 I
| DIR+ 1 2directional out (+): J directional in (+)5 SIGN1 ]
| PUL- 15 pulse output (-) - puIseAinput (-)a PULS2 I .
PUL+ 16 pulse output (+)~ ' J pulse input (+) 3 PULST (I : STP )
t 7 digital ground 7»' connect to ground1 3 l

GND GND J
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»  Single-ended pulse axis wiring:

+5V 11 +5V power Drive
DIR- 13 directional output (-) DIR- """ 7 , """
DI+ |12 directional output (+) | DIR+ —, il
puUL- | 15 Pulseoutput(-) _ | PUL- | e
pUL+ | 16 Pulseoutput (+) PUL» — & Forf |
»  Single-ended encoder wiring:
+5V 17 +5V power 5\
EA- 6 Ainput(-) NPN
5  Ainput(+) Encoder
EA+ | A
EB- 4 Binput(-)
EB+ 3 B input (+) 8
£7- 2 Zinput(-)
E74+ 1 Z input (+) -
7/14/17
GND GND

— Wiring Note

® The wiring principle of the differential pulse axis interface is shown in the figure
above, and the wiring methods of different types of drivers are different, please

connect carefully.

® Please use STP, especially when the environment is bad, and the shielding layer must

be fully grounded.

3.7.3. Basic Usage Method

1. Please follow the above wiring instructions to wiring correctly.

2. After powered on, please connect to RTSys.
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3. Setbasic motion parameters, such as, ATYPE, UNITS, SPEED, ACCEL, FED_IN, REV_IN.

4. There are many parameters related to pulse axis, they can be set and checked
through relative instructions, please see "axis parameter and axis status” of "Basic",

or see "RTSys/Tool/Axis parameter”.

5. Control corresponding motion through “Tool — Manual".

3.8. DIP Switch

This product has several DIP switches.

3.8.1. DIP Switch

— DIP Switch Appearance

S200

) .

— Usage Description

DIP switch S200 is used to set ID of XPCIE1028.
When no dial, all are OFF: ID is 15.

When the first bit of S200 is dialed to OFF: ID is 1.
When the second bit of S200 is dialed to OFF: ID is 2.
When the third bit of S200 is dialed to OFF: ID is 4.
When the fourth bit of S200 is dialed to OFF: ID is 8.
When all are dialed, all are ON: ID is 0.
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Chapter IV Accessories

When XPCIE1028 is used, following accessories are needed. You can purchase optional

accessories according as needed, for example, 16 digital 10s can be obtained by ACC37-
7103 wiring board.

4.1. Optional Accessories

— Adapter Cable

The 40P socket of the control card can be converted to DB37 through the ZP72-02
conversion cable, and can be installed on the card slot of the industrial computer for easy

wiring.

CH2 is connected to X300.

200MM

— Cable

Connect the DB37-150 adapter cable to the interface board, which is convenient to install

and connect the interface board.
37-pin male-to-male full contact, one-to-one correspondence, shielded.

The cable length is 1.5 meters.
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— Wiring Board

For specific parameters of ACC37-7103 wiring board, please refer to 3.3.1 ACC37 wiring
board description. Size: 119.6%86.2mm.
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Chapter V Installation Requirements

5.1. Installation Environment

Environment temperature: the ambient temperature has a great impact on the life of the

device, and the operating environment temperature of the device is not allowed to exceed

the allowable temperature range (-10°C to 55°C).

v' Please install it in a place that is not easy to vibrate. Vibration should not be greater
than 4.9m/s*2. Take special care to stay away from equipment such as punch

presses.
v" Avoid placing in direct sunlight, humidity, and water drops.
v' Avoid installing in places with corrosive, flammable and explosive gases in the air.

v' Avoid installing in places with oil and dust, the pollution level of the installation place
is PD2.

This product is installed in the cabinet and needs to be installed in the final system. The
final system should provide corresponding fireproof enclosures, electrical protection
enclosures, and mechanical protection enclosures, etc., in compliance with relevant IEC

standards.

v" CPU heat dissipation should be considered when the chassis is fully enclosed and

there is no air circulation.

v' The CPU generates a large amount of heat and the board space is small, so you need
to install a suitable heatsink according to the gap between the chassis to dissipate

heat from the chassis.

Iltem Parameters
Work Temperature -10°C-55C
Work relative Humidity 10%-95% non-condensing
Storage Temperature -40°C ~70°C (not frozen)
Storage Humidity Below 90%RH (no frost)
vibration Frequency 5-150Hz
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Displacement 3.5mm(directly install)(<9Hz)
Acceleration 1g(directly install)(>9Hz)
Direction 3 axial direction
Shock (collide) 15g, 11ms, half sinusoid, 3 axial direction
Degree of Protection IP20

5.2. Installation Size

=
X
X
<
«©
N
o
e
-
(3]
o
b

20221230

The card slot is designed according to PCIE*1, but actually it is compatible with PCIE*1 to
PCIE*6.

Dimensions: 120*106mm

5.3. XPCIE1028 Installation

Install steps:
1. Turn off the power to the computer.

2. Open the computer case, select a free PCI card slot, and use a screwdriver to remove

the corresponding baffle strip.

3. Insert the motion control card into the slot securely, and tighten the fixing screws on

the baffle strip.
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4. Remove a baffle bar adjacent to the slot, and fix the adapter board on the slot of the

chassis with screws.

® Notes

B PCl does not support hot swapping, please turn off the computer before inserting

and removing the card.

B Please handle it carefully, wear anti-static gloves or touch an effectively grounded
metal object for body discharge before touching the control card circuit or
inserting/unplugging the control card to prevent possible static electricity from

damaging the motion control card.

® Non-professionals are strictly prohibited to operate. Specifically,
professionals who had been trained related electrical equipment,
or who master electrical knowledge.

® Please be sure to read the product instruction manual and safety
precautions carefully before installation.

® Before installation, please ensure that the product is powered off.

® Do not disassemble the module, otherwise the machine may be
damaged.

® In order to facilitate ventilation and controller replacement, 2-3cm

should be left between the upper and lower parts of the controller

& and the installation environment and surrounding components.

Installation | ® Considering the convenient operation and maintenance of the

attention controller, please do not install the controller in the following

places:

a) places where the surrounding ambient temperature exceeds
the range of -10°C-55°C

b) places where the ambient humidity exceeds the range of 10%-
95% (non-condensing)

c) places with corrosive gases and flammable gases

d) places with many conductive powders such as dust and iron

powder, oil mist, salt, and organic solvents

e) thereis direct sunlight
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Chapter VI Installation & Uninstallation

MotionRT750 is used together with XPCI/XPCIE control card.
The authorization information is saved into control card, each card has the unique No.

For RT software, it relies on PC. It needs PC CPU benchmark i5-4 generation 4 cores or

above, and the main frequency = 2GHZ, the running memory > 16G and hard disk > 256 M.

Before that, please download and compress the latest MotionRT7 file, download address

is https://www.zmotionglobal.com/download_list_14.html.

Home Products Applications News About Us Contact Us

Zmotion

Home / Support and services / Download

C ) Motion controller

Hot keywords : Hardware

Supports

Chinese Q

Manual  Video

m

Product Catalogue

Hardware Manuals Software Manuals Development Examples PC Library Files Product 3D Model

Video Description

RTSys Development Software

GDownload

ZDevelop V3.10.10 (the lateset version)

GDownload

MotionRT710 Motion Cotrol Real-Time Kernel

GDownload

PCIE Drive Signed

$Th0EE () » 02PCIERKEh

RT250311_signed > RT250311_signed >

Name -
driver
flash
RISEEIESTER
xplcterm

Date modified

1
/1/2025 &:17 AM

GDownload

Typ e

File folder
File folder
File folder
File folder

® Driver: it includes MotionRT7 drive installation file, ECAT protocol installation, guide

wizard software, signed file, etc.

=4 ZMotionRt64.cat
1] ZMotionRt64.inf
E] ZMotionRt64.sys
£+] ZMotionRtPacket.inf

wn

S f/ P O3 AN
3/20/2025 2:23 AM

12/16/2024 5:10 PM

3/20/2025 2:23 AM

/L0 VD £125 AV

12/16/2024 5:10 PM

Security Catalog
Setup Information
System file

Setup Information


https://www.zmotionglobal.com/download_list_14.html
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*ZMotionRT64.cat: signed file of drive program.

*ZmotionRT64.inf: MotionRT7 software installation info, select it when installing.

*ZmotionRT64.sys: system file.

*ZmotionRTPacket.inf: EtherCAT installation info, select this when installing ECAT.
® Flash: controller system folder.

® Xplcterm: xplc screen folder, it includes xplcterm software, used as screen when

using HMI.

6.1. Drive Program Installation

6.1.1. Install Drive without Card

When there is no PCI card device, please open the "device manager”, the menu: "Action -

"Add Legacy Hardware”, if there is no "Action", right click.

1. Find "Add Legacy Hardware".

&y Device Manager
File = Action View Help

@ = Scan for hardware changes

~ A Add legacy hardware
Devices and Printers

Help

B8 Display adapters

) Human Interface Devices

=g |DE ATA/ATAPI controllers

1= Imaging devices

E2 Keyboards

@ Mice and cther pointing devices
[ Monitors

Ij Metwork adapters

) Ports (COM & LPT)

= Print queues

] Processors

!‘t Software components

B Software devices

i Sound, video and game controllers
&y Storage controllers

§3 System devices

¥ Universal Serial Bus controllers
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2. Clickit, then "Next" — “Manual” — "Next".

Welcome to the Add Hardware Wizard

This wizard helps you install driver software to support older
devices that do not support Plug-and-Play and which are not
automatically recognized by Windows.

You should only use this wizard if you are an advanced user or
you have been directed here by technical support.

A If your hardware came with an installation CD, it is
recommended that you click Cancel to close this wizard
and use the manufacturer’s CD to install this hardware.

To continue, click Next.

< Back Next > Cancel

Add Hardware

The wizard can help you install other hardware

The wizard can search for other hardware and automatically install it for you. Or, if you
know exactly which hardware model you want to install, you can select it from a list.

What do you want the wizard to do?
(O Search for and install the hardware automatically (Recommended)

3. Directly click Next.

Add Hardware

From the list below. select the type of hardware you are installing

If you do not see the hardware category you want, click Show All Devices.

Common hardware types:

Show All Devices A

® Cameras
o Compute accelerators

== Digital Media Devices

58 Display adapters

£ Generic Remote Desktop devices

*m |DE ATA/ATAPI controllers

[UIEEE 1284.4 compatible printers

IIEEE 1284.4 devices v

< Back Next > Cancel
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4. Choose to install from disk, (all options are default items, no need to choose
manufacturer and model)

Add Hardware

Select the device driver you want to install for this hardware.

(?)  Select the manufacturer and model of your hardware device and then click Next. If you have a
I:J disk that contains the driver you want to install, click Have Disk.

Manufacturer A || Model

(Generic USB Audio) [5J USB Audio OEM Device
(IEEE 1667 Compatible ACTs)
(IEEE 1667 Compatible Silos)

(Standard dicnlav hmac)
<

>

[5) This driver is digitally signed.

Tell me why driver signing is important

<Back || Next> Cancel

5. Select RT driver directory, then select ZmotionRT64.inf file, and click open.

% Locate File X
Look in: [ driver v| (€] % e mE

* Name . Date modified Type

X {75 | ZMotionRt64.inf 12/16/2024 5:10 PM Setup

Quickaccess | 7p1otionRtPacket.inf 12/16/2024 5:10 PM Setup
Desktop

™

Libraries

'

=
o '
(@]

Ne-twork < >
File name: ZMotionRt64.inf v I | Open ]
Files of type: Setup Information (*inf) Cancel
6. Click OK.
Install From Disk X
H Insert the manufacturer's installation disk, and then
w.  Mmake sure that the comect drive is selected below.

Copy manufacturer's files from:

| E:\02PCIERRE)\RT250311_signed\RT250311_si v | [ Browse.- ]
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7. Click next — Next, then, it will install, please wait.

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
disk that contains the driver you want to install, click Have Disk.

Model
[EJZMotionRT Controller.

=] This driver is digitally signed. Have Disk...
S
Tell me why driver signing is important

==

Add Hardware

The wizard is ready to install your hardware

Hardware to install:

@ ZMotionRT Controller.

To start installing your new hardware, click Next.

< Back Next > Cancel

8. Installed, click Finish.

Completing the Add Hardware Wizard

The following hardware was installed:

@ ZMotionRT Centroller.

Windows has finished installing the software for this device.

To close this wizard, click Finish.
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9. |If there is ZMotionRT Controller in the device manager, the installation is successful.
If no, right click any device, and select “scan to detect hardware changing". Fail to

install, restart the PC, and scan again to install again.

File Action View Help
e @ HmEl B

v & PC-20210530QEKB

i Audio inputs and outputs
3 Computer

s Disk drives

[ Display adapters

F#) Human Interface Devices
“m IDE ATA/ATAPI controllers
% Imaging devices

= Keyboards

@ Mice and other pointing devices
[ Monitors

P Network adapters

& Ports (COM & LPT)

= Print queues

[ Processors

¥ Software components

B Software devices

i} Sound, video and game controllers
S Storage controllers

= System devices

§ Universal Serial Bus controllers

v ¥ ZMotion_Device
[58 ZMotionRT Controller.

6.1.2. Install Drive with Real Card

It is used with the card.
Method 1: install automatically

Use the built-in installation wizard software dpinst_amd64.exe in the driver directory to

automatically install, and the specific operation is according to the software guide.

1 = ] driver_signed
M B¥  =F AEEIs
£l w- EFIEE 5 T #=WA - EF - R REZ it
] 'H{ = J
= U e | ® T X =l ] i - - SamE
EEE SH B HAE SRE e E=E W E= o 1 oS
E0E 4 %10 = empsige U
AR B Fri 17 i3
“ - » Ak » FNRY » RTTI0 » RTHEEEH » 0924 signed? » drver_signed w Ir driver_signe
=/ = ~ EE . = gt E2il
= R £ dpinst_amdtd.eue 026 KB
=1 I = nRtod.cat 13 KE
RTHEA=H et MotionRtbd ind 4K
IMotionRT710 |%] ZMofionRtEd,sys 4935
F ey | ZMotionRtPacketinf 2 KB

Note: If there is no PCI device, the software cannot be installed successfully, only the

ZMotionRT64.sys file can be installed!!!
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Method 2: install manually

1. Open the Device Manager menu and select the PCI device in Other Devices.

& EneE - o =
WHIF RMEAL OB REENH)
e 2@ EH BAEEX®
& HENERER v i ME-EYCZAYCMPMAR =
w Yl BETR 5 IDE ATA/ATAM ZeiE —
D ERTHERF 7 WED JTEIRHE T —
E SEE I IMotian_Denice
s O =
& EiAenE s EER-°4
7 i - EEAEE
Pl it By TR
7= TIEIAF
§ =0 com #em
o AL
O e
=4
v |7 WioEm
| =F-1 ]
B PO
A1 B i on
Be S SiETre
R ANEDEE
B s
iz

i TE. e
) et RS

§ EEm g
P AR

= EEdE

@ SoEx

i WS

2. If there are multiple PCI devices, right-click "Properties” to view detailed information,
select "Hardware ID" for properties, and confirm that it is a PCI device starting with

PCN\VEN_EF34&DEV_10008&.

PCl i BiE L

A EaEs SEESE Sk w8

l.?- POl B

EEm

= d e
" \
PCI\WEN_EF24&DEV 1000&5UBSYS 1000EF24BREY 37 \

PCIVWEMN_EFZ4A4DEV 1000830 BEYS_10D0EF34
BCIVWEN_EFZALDEV 1000&CC 123612
PCIVWEN_EFR4ADEVY 1000&0CC 1236
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3. Find PCI Device, right-click to select "update drive program".

i-rr!m;ﬂ;“ o - o b
R BfEA) =W WEH
o nmE B P EX®

& o EEEE v AT EVCTEFCMFMAR T
~ | BAIR 3 DE ATAJATAR 2R e =
I S ais R WD ISR
- [ RS . [ IMotion_Device R '
» ] e . O =8
& TG 1 ez
= e
M o TTRTEIRR
v BER = FTHEF]
o EeEE § =0 com e
£y B EER :

update drive grogram

4. Select "browse my PC to check drive program”.

&F == i o
TR WA ERV) RRH)
| am = HEE X

AR [ & ME-EVCIBNCMPMAR Eo
v (] =eTH | = 10 ATA/ATAF S A -
"+ (D (il B SR e et
* ] PR | EyEae . ro R
ks
» 05 -
A EmE {FENHE IR TR ?
~ 53
e
a BSEERY =SREERE(S)

LRI M S R B R i, RS REIEw .

=3 R[RER2 e L BREERSEENIE R
=3 =SS,

/.

"‘browse my PC to check drive program”

i

5. Click "browse", and select driver folder.

& | EFESEF-rOBs
FIETHEH FRIRETERS

i = =

Drrt11184driver] - | MEFR)...

FlaEFames=) /
broswe

= JEEMITEAL a0 B SRR TR
WA FEET SR A RO RENES, UESHEEETE—£5m
=
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6. Click "next step”.

«~ 1 EFEAEF - PO R

RESTHEAN L EERENER

LRSI AR

bAEEFEEl)

= N B LRI FIRAE RS = R (L)
PSR SRS E RN REES, LRSS eeETR SR EEE
.

BN

7. Wait until installed, click close.

1 SFESFEF - ZMotionRT Controller.
Windows ERZIEF{TRISKDIERE
Windows BxERIEEHERHZE:

g ZMotiorRT Contraller.

g

8. If there is ZMotionRTController in the device manager, the installation is successful.

& nEnem
) BEA) EEY) #EH)
= 2@ Hm =

& ENEEE v A MS-EYCZBYCMFMAR
v i Z%x18 =5 IDE ATA/ATAPI 558
» O EEituEE > 73 WSD $TEIEStEE
> EHEES v @ ZMotion_Device
@l HEEwEE ¥ ZMotionRT Controller.
> & FwEsE [ =
> ® e > [0 s
A REEES ) EEIXTIRE
v B2 =i Gu TiEISHIE
- BanE > = FTERASY
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6.2. Install EtherCAT Protocol for Ordinary Network Card
MotionRT750 supports XPCI/XPCIE ECAT, also supports the common network port of the
computer as ETHERCAT.

--How to Install--

Open “Control Panel”, find Network and Internet — Network Connections. Then, select one
network (make it as EtherCAT). Right click it: Properties > Install > Protocol > Add > Have
Disk, then find ZMotionRTPacket.inf, click OK.

E' Control Panel\Network and Internet\MNetwork Connections

4 ' 5 Control Panel » Network and Internet » Network Connections v | D
File Edit View Advanced Tools
Organize « Disable this network device Diagnese this connection Rename this connection View status of this conne
[ VPN i .‘ B
:'-!_ Disconnected N P25 3 ® Disable
@7 WAN Miniport (IKEv2) %W~ Realtek PCle GBE Family Controller Status
Diagnose
) Bridge Connections
Create Shortcut
0 Delete
E; Rename
) Properties
&
4 & 5 Control Panel » Networkand Internet > Network Connections v 1) Search Network Conne yel
File Edit View Advanced Tools

Organize v Disable this network device Diagnose this connection Rename this connection View status of this connection » s- v [N e

g Select Network Protocol ? X

Networking Click the Network Protocol that you want to install, then click OK. ff you have

Click the type of network feature you want to install: - an installation disk for this feature, click Have Disk.
Connect using: B
& Realtek PCle GBE Family Controller S Senice
"
Configure.. Network Protocol:
This connection uses the following items: / Description [EJReliable Muticast Protocol

[ ¥ BB Vicrosoh R Pk A
W1 53 Microsoft PIERYSIIFAITENH 2
W Tqos BB EIER
Wl Intemet HMSRA 4 (TCP/IPv4)
[ s Microsoft o343 8188 4 05 1412 238 h i
2. Microsoft LLDP this3Ezhig R
| B s Intemet (35 6 (TCP/IPvE) ¥
L< =

communicate with other computers.

/Descnptlcn
FEVFREIHEALAIE Microsoft fodé IR -

A protocol is a language your computer uses to

=) This driver is digitally signed. |
Tell me why driver signing is important =

Note: The installation wizard software cannot install this protocol!!!

If there is ZMotionRT64PacketProtocolDriver in the properties, it means the installation is
successful, and you can add the corresponding network port bus protocol if you check it.

The network port that does not connect to the device can be unchecked here.
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U s = Y
PR 1
T
£

& Realtek PCle GBE Family Controller

W s Internet HHVEEZ 4 (TCP/1Pv4) -~

O & Microsoft FiSSEIEs S BEIFEERRTNRN

2 Microsoft LLDP #HY3ESIER

[0 4 Internet HHUAES 6 (TCP/IPVE)

=M _sESETERcEEOATEEE
M 5 ZMotionRTE4 Packst Protocol Driver

SR R FIRE(0):

SZEEH(N). EIEE(U) (R

E=i
FeEFEELT EHLER Microsoft FasAEHFT B EASEE.

6.3. Uninstall RT Drive

1. Before that, stop MotionRT7, and close software program.

2. Find ZmotionRT Controller from device manager, right click “"Uninstall Device"

& Device Manager
File Action View Help
e DEHE= P REX®

v & PC-20210530QEKB
iy Audic inputs and outputs
5 Computer
- Disk drives
[ Display adapters
§il Human Interface Devices
=@ IDE ATA/ATAPI controllers
3= Imaging devices
Keyboards
g Mice and other pointing devices
[ Monitors
[ Network adapters
& Ports (COM & LPT)
7 Print queues
[ Processors
¥ Software components
B Software devices
iy Sound, video and game controllers
S Storage controllers
E@ System devices
§ Universal Serial Bus controllers
~ [ ZMotion Device
{5 ZMotionRT Control

Update driver
Disable device
Uninstall device

Uninstalls the driver for the selecte
e — Scan for hardware changes

Properties
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3.

4,

Check "delete this device's drive program software”, then click “uninstall”.

Uninstall Device X

La»ﬂ ZMotionRT Controller.

Waming: You are about to uninstall this device from your system.

Delete the driver software for this device.

Uninstall Cancel
J

Click "action" again, find “scan for hardware changes”, PCI device shown in other

devices = uninstalled successfully.

6.4. Notes

1)

2)

3)

4)

5)

6)

Please attention "anti-shielded”, recommend use specialized anti-shielded cable.

If “fail to scan”, please scan in cycle, until it is OK, then open it. Generally, it will appear

at the first scanning when device powers on / add & delete devices.

If “success to scan but device number is 0": please check whether the slot No. is

matched. If it is correct, but still error, try to stop MotionRT, then start again.

if there is strong interference on the site, it may lose data, and continuous losing will
cause motor stop / drive error. Please power-down and restart. For specialized port,

ZTEST (60, 3, 0) can check the lose situation, ZTEST (61, 1) can check interrupt

situation. For others, please use EtherCAT packages tool.

Not sure whether the problem is interference, try to stop MotionRT7 only (not power
down), then redownload the program. If it repots error, interference is confirmed. Also,

you can check Ethernet network connection situation.

Please design the environment with allowed device numbers. If there are over devices,

scanning will be abnormal / other errors.
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Chapter VIl Programming

7.1. Program in RTSys

RTSys is a PC-side program development, debugging and diagnostic software for the
Zmotion motion controllers. Through it, users can easily edit and configure the controller
program, quickly develop applications, diagnose system operating parameters in real
time, and debug the running program in real time. What's more, it supports Chinese and

English bilingual environments.

In RTSys, there are 4 programming languages for motion control development, Basic, PLC,
HMI and C language, they can run multi-tasks among them, especially for Basic, multi-
task running can be achieved separately, hybrid programming is also OK with PLC, HMI

and C language.

RTSys Downloading Address: https://www.zmotionglobal.com/pro_info_282.html

And related manuals can be found in “Download":

Features Parameters System Architecture

RTSys Development Software V1.2.02 RAR 148MB
RTSys User Manual V1.2.0 V1.2.0 PDF 5.33MB
RTBasic Pragramming Manual V1.1.0 PDF 18.3MB
RTHMI Programming Manual V1.2.0 PDF 7.23MB
Quick Start VQuick Start ZIP 16.1MB
ZVision Basic Programming Manual V1.3.0 V1.3.0 PDF 10.6MB
ZPLC V1.0 PDF 1M
Step Operations Display Interface
Switch the @ ﬁ %
Language:
Language Theme Custar
1 | “Language” - v Stylev v
“English", then Simplified Chinese
there will pop + English
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up one window,
click OK, and

restart it.

Language Switch Video Showing:

E. How to Switch the Language

Find "$E" (the fourth one in the above menu), then find the "J55", choose English, restart RTSys. Enligsh RTSys will take effect when opened again.

ARt @

Choose English

If you want to use other languages, you can add by yourself,
please refer to user manual

New  Project:
“File" — "New
Project”, Save
as window will
pop up, then
enter file name,
save the project

file with suffix

zpj.".

Bl RTsys v1.01.02

File(F)
? New Recent Projects
T
1 Buslnit.zpj
| Open... 2 communication.zpj

3 EtherCAT INIT.zpj

4 Buslnit.zpj

D Save All

MNew Project
:
Create a new Project
© Proj =
pen Prajec|
v

¥ Exit()
555 | save as X
« v o > EBE > S| » v O £ omEE
R FETEE = - @
-~
#*
|
| r
: L
| RTSys Manual Zmation
&
W
ITHE(N)f RTSys_Test \/
FFER 1)) ZMC Project Files (*.zpj) ~
~ BEETEE FES Blig
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RTSys_Testzpj - RTSys V1.01.02 - C\Users\Administrator\Desktop\RTSy

File(F)

E New Recent Projects

r_ Create a new document (Ctrl+ M)

3 communication.zpj

New File: "File"

- "New File",

i 4 EtherCAT INIT.zpj
select file type

3
to build, here NewEle x
select  Basic, , ,
Hew File Tupe: Filename:
click "OK". —_——
Basic |
Plc
o | x
C
Cancel
ProjectView + 1 x |8 Ba:
I-T:bRTS],rs_Test 1
Basicl. bas
Set Auto Run @Eanig File Task number setting
No.: right click Add to project

Project setting
Export Zarfile

the file, open

task  number .
Del from project
setting window,

4 Rename file
enter task No.,

which can be Startup.bas setting

Startup.bas recover
any + value, no -

priority, but not Set task number *

the same.
Cuwrrent task number: -1
Hew tazk nomber: D Cancel
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Save File: edit
the program in
. File(F)
program editing
window  click a New Recent Projects
. . 1 ECAT INIT
save", new
' Open.. 21
built file will be
Close
saved under @
5
“zpj."  project @ Close All
automatically.
H Save
“Save all"
means all files | H Save the active document (Ctrl+5)
under this |B Save Al
project will be
saved.
Connection File(F) Home(O)  Controller(C)  Edit(E)  View(V) Taal(M Debug(D)
Click “controller E@ AL TN AL
Connect
— connect”, if :
Terial Controller
no controller, Simulator L., ———
E’ TTSTS"Y Connect to the controller (Cirl+Alt+C)
E [ RTSys TER RSYITCH = 3
select connect o base(® ‘select axis 0
i 3
to Simu|at0r chﬁg files 4 atype=1_ "pulse stepper or serve
Then, “connect
to controller”
window will pop
6 up, you can Connect to Controller B
select serial
oM m = |33.100 = |NoParity ~ |0 Commect futoConnect
port or net port —
to ConneCt, IF 127.0.0.1 ~ | 500 Conmect IF Scan
SeIeCt matChed FCI/Lacal - Conmect Disconnect
serial port
Hative IF: 172. - 14 Cancel
parameters or
net port |IP
address, then
click "connect".
Download ® RAM: it will not save when power off.
7
Program into | ® ROM: it will save data when power off, and when the program




there is print
indication, at
the same time,
program is
downloaded

into controller
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Controller: is connected to controller again, running according to task
“Ram/Rom" - No.

“download . _
File(F) Home(O) Controller(C)
RAM / |- + X + X
M. | fam  ffom
dOWnload Disconnect | [Download Download
RAM ROM
ROM", if it is
successful, Output x

Connected to Controller:VPLCBxx-5imu Version:b, 20-20240426.
Down to Controller [Ram|Success, 2024-08-15 11:16:29, Elapsed time: 94ns.

Command: Send Capture Clear

Output | Find Results

Output %
Down to Controller|Rom[Success, 2024-08-15 11:17:02, Elapsed time: 33ms.

and runs
automatically. Connand: Send Capture Clear
Output | Find Results
Debug: "Debug"”
File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)
— “Start/Sto
IR O
" ram
Debuq to call Download Download | Start/Stop Breakpoint
" " RAM ROM Debug e
Task and Debug
u n
Watch Enter Debug x
window, Select enter mode
because it was Ol e
{~ Down rom again
downloaded
" Mo download, Reset
before, here
select "Attach
the current”.
Scope x
Charmel Config Accessibility Help
Scope function: ()| nstrogs <] [Fmiesn [ e S
H u\ /i no_ ¥ Seale: |1s - Display: YT mode
CIICk VIeW Channels: |2 - 3D view:

“Scope" to open
oscilloscope. It
can capture
needed data,

for debugging.

Continuous Follow

Channel | Cursor Statistics
Show |Index | Soures 0ffset [Seale

0 E0S 200 ate(200)

vl 1 DE0S 0 sute(0.01)
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Notes:

When opening an project, choose to open the zpj file of the project. If only the Bas file
is opened, the program cannot be downloaded to the controller.

When the project is not created, only the Bas file cannot be downloaded to the
controller.

The number 0 in automatic operation represents the task number, and the program
runs with task 0, and the task number has no priority.

If no task number is set for the files in the entire project, when downloading to the

controller, the system prompts the following message

7.2. Upgrade Controller Firmware

Firmware upgrade can be achieved by downloading zfm firmware package in RTSys. zfm

file is the firmware upgrade package of controller, please select corresponding firmware

because different models are with different packages, please contact manufacturer).

How to update:

a.

Open ZDevelop / RTSys software, then click “controller — connect”, find

PCI/LOCAL method, click “connect”. If connected, there will be “Connected to

Controller: PCIE464 Version: 4.93 — 20231220." In “output” window.

Click “controller — state the controller”, find basic info, then current software

version can be checked.

Click “controller — update firmware", current controller model and software

version can be viewed.

Click "browse", and select saved firmware file, click "update”, then one window

will pop up, please click “ok".

After that, "connect to controller"” window appears again, and please select

“PCl/Local" again, and click “connect".

When connection is successful, “firmware update” interface is shown. Now
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system enters ZBIOS state, please click “update” again.

g. When it is loaded, "firmware update" window disappears, now in output window,

it shows "Update firmware to Controller Success".

h. Do step a and step b again, check whether the firmware is updated or not.

7.3. Program in Host-Computer by PC Languages

The controller supports development under various operating systems such as windows,
linux, Mac, Android, and wince, and provides dll libraries in various environments such as
vc, c#, vb.net, and labview, as shown in the figure below. PC software programming refers

to "Zmotion PC Function Library Programming Manual”.

B G B © 4 o

@ Linu,x}’«) FAYANas -~ & python :3:ROS

The program developed using the PC software cannot be downloaded to the controller,
and it is connected to the controller through the dll dynamic library. The dll library needs

to be added to the header file and declared during development.

® Get PC library file, example: https://www.zmotionglobal.com/download_list_17.html

Hardware Manuals Software Manuals Tool Software Products Catalogs

ent
Product EPLAN Video Description \
Quick Start Download

Bus INIT BASIC Download

PC Library Files Product 3D Model

C Sharp &Download

C PLUS PLUS dpownload

LABVIEW dpownload

Python dDownload

Linux C Sharp 64 Bit dDownload
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The c++ project development process in VS is as follows:

Step Operations Display Interface
1 Open VS, click
uFiIen — “New" — REE WEEAW
“Project". Shift+Alt+MN
2 | Select — o
NET - HEFUGE: BNAE
development ]
]
language as :
N
“Visual  C++"
i}
and the select
program type
as “MFC
application
type".
3 Select “Based
. e | uEmEEREzHEa
on basic box", ==
click “next" or et R me:
RIS e [ Soucs —LisH @) MFC ATk (A)
[TF 19 " Earihsi O A
fInISh FANEIRE T
FriBEEEH @) BEFRHiEE D
AASEhEE [ M 1ML 21iE4E (1)
=iRThiEd [ F4zeeay wrc §51F @) ~
ERTES O BTN D)
] WFC frEFR
@ FEHZ DLL hisA MFC D
S 4 BER (soLHaE (o) ) TEFRTSEER A MrC (E)
BEEEE (L)
i T )
[fE== [ F—%> |[ =& |[ =&
4 Find C++ > 0MEER > GPCEN > HENPEREEGNM > BEEL1 > windowsTE > GMEE » Ci+zip o dIEEM
function library = s = =
%] zauxd|l.dll AR 2,260 KB
pl‘OVIded by 088 zauxd|lib Object File Library 59 KB
[ zauxdll2h C/C++ Header 141 KB
manufacturer [5] zmationdil =2 2549 KB
’ [ zmotion.h C/C++ Header 39 KB
Routine is 8 zmoticn.lib Object File Library s1KR
below (64-bit
library)
5 | Copy all DLL related library files under the above path to the newly created project.
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6 | Add a static|1) Right-
library and | click the
related header | header file
files to the | first, and
project. Static | then select:
library: "Add" —
zauxdll.lib, "Existing
zmotion.lib ltem".

Related header

2) Add static

relevant header
files and define
the controller
connection

handle, so far
the project is

newly created.

files: libraries and
zauxdll2.h, related
zmotion.h header files
in sequence
in the pop-up
window.
7 | Declare  the | [iEssain

2 I > work (D) » ZMotion » test » MFC 5 Merge » Merge

ZEBEN): | zmotionh W)

TR L]

(£EE)

- THIS_FILE[] =

g_handle =
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Chapter VIIlI Operation and Maintain

The correct operation and maintenance of the device can not only guarantee and extend
the life cycle of the equipment itself, but also take technical management measures
according to the pre-specified plan or the corresponding technical conditions to prevent

equipment performance degradation or reduce the probability of equipment failure.

8.1. Regular Inspection and Maintenance

The working environment has an impact on the device. Therefore, it is usually inspected
regularly based on the inspection cycle of 6 months to 1 year. The inspection cycle of the
device can be appropriately adjusted according to the surrounding environment to make

it work within the specified standard environment.

Check item Check content Inspection standards

power supply | Check whether the voltage is rated DC 24V (-5%~5%)

Whether the ambient temperature is
within the specified range (when
installed in the cabinet, the | -10°C-55°C
temperature inside the cabinet is the

ambient temperature)

Whether the ambient humidity is
within the specified range (when
installed in the cabinet, the humidity | 10%-95% non-condensing

surroundings | in the cabinet is the ambient

humidity)

Is there direct sunlight No
With or without droplets of water, oil,
chemicals, etc. No
Whether there is dust, salt, iron
filings, dirt No
Whether there is corrosive gas No

Whether there are flammable and | No
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explosive gases or articles

Whether the device is subjected to

vibration or shock

Should be within the range of

vibration resistance and

impact resistance

Is the heat dissipation good

Keep good ventilation and

heat dissipation

Installation and

Wiring Status

Whether the basic unit and the

expansion unit are installed firmly

The mounting screws should
be tightened without

loosening

Whether the connecting cables of the
basic unit and the expansion unit are

fully inserted

The connection cable cannot

be loosened

Are the screws of the external wiring

loose

Screws should be tightened

without loosening

Whether the cable is damaged, aged,

cracked

The cable must not have any

abnormal appearance

8.2. Common Problems & Solutions

Problems

Suggestions

Motor does not rotate.

states are normal.

are matched.
10. Check whether

alarm

5. Check whether the ATYPE of the controller is correct.
6. Check whether hardware position limit, software

position limit, alarm signal work, and whether axis

7. Check whether motor is enabled successfully.

8. Confirm whether pulse amount UNITS and speed
values are suitable. If there is the encoder feedback,
check whether MPOS changes.

9. Check whether pulse mode and pulse mode of drive

is produced on motion

controller station or drive station.
11. Check whether the wiring is correct.

12. Confirm whether controller sends pulses normally.
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The position limit signal

is invalid.

Check whether the limit sensor is working normally,
and whether the "input” view can watch the signal
change of the limit sensor.

Check whether the mapping of the limit switch is
correct.

Check whether the limit sensor is connected to the

common terminal of the controller.

No signal comes to the

input.

Check whether the limit sensor is working normally,
and whether the "input” view can watch the signal
change of the limit sensor.

Check whether the mapping of the limit switch is
correct.

Check whether the limit sensor is connected to the

common terminal of the controller.

The output does not work.

Check whether 10 power is needed.
Check whether the output number matches the ID of
the 10 board.

POWER led is ON, RUN led
is OFF.

Check whether the power of the power supply is
sufficient. At this time, it is best to supply power to
the controller alone, and restart the controller after
adjustment.

Check whether the ALM light flickers regularly

(hardware problem).

RUN led is ON, ALM led is
ON.

Program running error, please check RTSys error

code, and check application program.

Fail to connect controller

to PC through serial port.

Check whether the serial port parameters are
modified by the running program, you can check all
the current serial port
through ?*SETCOM.

configurations

Check whether the serial port parameters of the PC
match the controller.
Open the device manager and check whether the

serial driver of the PC is normal.

CAN expansion module

cannot be connected.

Check the CAN wiring and power supply circuit,

whether the 120 ohm resistor is installed at both
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ends.

Check the master-slave configuration,
communication speed configuration, etc.

Check the DIP switch to see if there are multiple
expansion modules with the same ID.

Use twisted-pair cables, ground the shielding layer,
and use dual power supplies for severe interference
(the main power supply of the expansion module and

the 10 power supply are separately powered)

Fail to connect controller

to PC through net port.

10.

11.

Check IP address of PC, it needs to be at the same
segment with controller IP address.

Check controller IP address, it can be checked and
captured after connection through serial port.

When net port led is off, please check wiring.

Check whether controller power led POWER and
running indicator led RUN are ON normally.

Check whether the cable is good quality, change one
better cable to try again.

Check whether controller IP conflicts with other
devices.

Check whether controller net port channel ETH are all
occupied by other devices, disconnect to other
devices, then try again.

When there are multiple net cards, don't use other net
cards, or change one computer to connect again.
Check PC firewall setting.

Use “Packet Internet Groper" tool (Ping), check
whether controller can be Ping, if it can't, please
check physical interface or net cable.

Check IP address and MAC address through arp-a.




