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= Foreword

Zmotion

The motion controller provides rich interface, and it has excellent motion control performance, which
can meet the expansion requirements of various projects.

This manual is copyrighted by Shenzhen Technology Co., Ltd., without the written permission of the
Zmotion Technology, no person shall reproduce, translate and copy any content in this manual. The
above-mentioned actions will constitute an infringement of the copyright of the company’s manual, and
Zmotion will investigate legal responsibility according to law.

For details about the ZMC controller software and the introduction and routine of each command,
please refer to the ZBASIC software manual.

Information contained in this manual is only for reference. Due to improvements in design and
functions and other aspects, Zmotion Technology reserves the final interpretation! Subject to change
without notice!

Pay attention to safety when debugging the machine!

Please be sure to design an effective safety protection device in the machine, and add an error
handling program in the software, otherwise Zmotion has no obligation or responsibility for the loss
caused.

In order to ensure the safe, normal and effective use of the product, please be sure to read this

product manual carefully before installing and using the product.



%+ Safety Statement

® This chapter describes the safety precautions required for the correct use of this product. Before
using this product, please read the instructions for use and correctly understand the relevant
information on safety precautions.

® This product should be used in an environment that meets the design specifications, otherwise
it may cause equipment damage or personal injury, and malfunctions or component damage
caused by failure to comply with relevant regulations are not within the scope of product quality
assurance.

® Zmotion will not take any legal responsibility for personal safety accidents and property losses

caused by failure to comply with the contents of this manual or illegal operation of products.

%+ Safety Level Definition

According to the level, it can be divided into " Danger " and " Caution ". Failure to operate as required
may result in moderate injury, minor injury or equipment damage.
Please keep this guide in a safe place for reading when needed, and be sure to hand this manual to

the end user.

€ When the controller is disassembled, all external power supplies used by the
system should be disconnected before operation, otherwise it may cause
misoperation or damage to the equipment.

€ ltisforbidden to use in the following places: places with dust, oil fume, conductive

Danger dust, corrosive gas and flammable gas; places exposed to high temperature,

condensation, wind and rain; places with vibration and shock. Electric shock, fire

and misuse can cause product damage and deterioration.

€ Avoid metal shavings and wire ends falling into the hardware circuit board during
installation.
€ After installation, ensure that there are no foreign objects on the hardware circuit

Notice board.
€ When installing, make it tightly and firmly with the mounting frame.




€ Improper installation of the controller may result in misoperation, failure and fire.

Wi

€ The specifications and installation methods of the external wiring of the
equipment shall comply with the requirements of local power distribution
regulations.

€ When wiring, all external power supplies used by the system should be
disconnected before operation.

€ When powering on and running after the wiring work is completed, the terminals

Danger _
attached to the product must be installed.

€ Cable terminals should be well insulated to ensure that the insulation distance

between cables will not be reduced after the cables are installed on the terminal

block.

€ Avoid metal shavings and wire ends falling into the hardware circuit board during
installation.

€ The cable connection should be carried out correctly on the basis of confirming
the type of the connected interface.

€ It should be confirmed that the cables pressed into the terminals are in good
contact.

Notice | ® Do not bundle the control wires and communication cables with the main circuit
or power supply wires, etc., and the distance between the wires should be more
than 100 mm, otherwise noise may cause malfunction.

€ If the controller is not installed properly, it may cause electric shock or equipment

failure or malfunction.
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Chapter | Production Information

1.1. Product Information

PCl464 is a kind of bus type motion control card, it supports 64 axes motion control
at most to achieve some complex continuous trajectory control requirements, such as,

linear interpolation, circular interpolation, helical interpolation, spline interpolation, etc.

PCl464 motion control card can be applied in robots (SCARA, Delta, 6 joints),
electronic semiconductor equipment (testing equipment, assembly equipment, locking
equipment, soldering machine), dispensing equipment, laser processing equipment, non-
standard equipment, printing and packaging equipment, textile and garment equipment,

stage entertainment equipment, medical equipment, assembly line, etc.

1.2. Function Features

€ 64 axes motion control at most (max 64 axes for EtherCAT, max 32 axes for RTEX).

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

input mode.

€ There are one EtherCAT interface, one CAN interface, one RTEX interface, one general
input and output and encoder interface, and several kinds of expansion applications

are valid.

€ Refresh period of EtherCAT is 500us (it needs to custom the firmware to update the

cycle).

€ 4096 isolated inputs and 4096 isolated outputs can be extended at most through

CAN bus or EtherCAT.

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

directly drive some kinds of solenoid valves.
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€ Support up to 16 axes 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 ZBasic.

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

customers.

1.3. Model Information

PCI 4 64
\

Control Card Model
Serial No.

Axes
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1.4. System Frame
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1.5. Hardware Installment

The card slot interface is designed by PCI V3.0 standard 32-bit card, which means it can

be compatible with standard PCI V2.3 and below.
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+ Cl doesn't support plug in or pull out when in hot, so please close the computer

before inserting and pulling the card.

+ Please handle it carefully. Before touching the control card circuit or inserting/pulling
the control card, please wear anti-static gloves or touch an effectively grounded
metal object to discharge the human body 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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2.1. Basic Specification

Item Description
Model PCl464
Basic Axes 64
Type of Basic Axes Encoder / EtherCAT bus axis / RTEX bus axis
Digital 10 There are 8 inputs and 8 outputs.
Max Extended 10 4096 inputs, 4096 outputs
PWM 2

Max Extended AD/DA 128 ADs, 64 DAs

Pulse Bit 64

Encoder Bit 64

Speed and Acceleration Bit | 64

Motion Buffer of Each Axis | 512

Array Space 640000
Program Space 1920kbyte
Flash Space 4096kbyte
Power Supply Input 24V DC input

Communication Interfaces | CAN, EtherCAT, RTEX

Dimensions 190mm+*120mm+*18mm

2.2. Order Information

Model Description

16 axes, point to point, linear, circular, electronic cam, continuous
PCl464-16
trajectory motion, robot structure.

PCl464-32 32 axes, point to point, linear, circular, electronic cam, continuous
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trajectory motion, robot structure.

64 axes, point to point, linear, circular, electronic cam, continuous

PCl464
trajectory motion, robot structure.

PCI464R-32 32 axes, PCl464-32 full functions + delta + 6-joint robot.

optional accessories of PCI464 motion control card:

Name Model Description Description

Adapter cable ZP72-02 40P plug to DB37 female flat cable Optional

Shield cable DB37-150 DB37 core male to male cable Optional

Wiring board | EXDB37M-37 DB37 wiring board Optional

2.3. Interface Definition

DIP Switch
]

. . e

CAN, EMG, 10 il ° ! e _‘;.’._uig..,.g,g....g,i-‘..nfi

! 2 - { e 4 ' o all abadl aisdl o
power interface & B R

a0t VR Vs B )

RTEX = = X1

e Ry
L PClM464AVIA Y

_—
EtherCAT = .

iy

— Interface Description

Mark Interface Number Description
Power state: it lights when power is
POW 1
The led that indicates the conducted.
RUN current state. 1 Run state: it lights when runs normally

ALM 1 Error state: it lights when runs incorrectly
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E+24V 10 power supply 1 24V DC power for 10
Emergency stop signal, use AXISEMG_IN to
EMG Emergency stop terminal 1
configure.
Connect to CAN expansion module and other
CAN CAN bus interface 1
standard CAN equipment.
EtherCAT bus interface, connect to EtherCAT
EtherCAT EtherCAT bus interface 1 bus drive and EtherCAT bus expansion
module
Use MODBUS_TCP protocol, expand the
number of network ports through the
ETHERNET Network port 1 interchanger, and the number of net port
channels can be checked through “?*port”
command, default IP address is 192.168.0.11
RTEX RX RTEX bus receive side 1 RTEX bus is used to connect to RTEX servo
RTEX TX RTEX bus send side 1 driver
General input & output & Include 1/0 control signal and encoder signal,
X encoder ] and EXDB37M-37 adapter board can be used.

2.4. Work Environment

Item

Parameters

Work Temperature

-10°C-55C

Work relative Humidity

5%-90% non-condensing

Storage Temperature

-40°C ~ 80°C (not frozen)

Storage Humidity

Below 90%RH (no frost)

Frequency

5-150Hz

Displacement

3.5mm(directly install)(<9Hz)

vibration
Acceleration

1g(directly install)(>9Hz)

Direction

3 axial direction

Shock (collide)

15g, 11ms, half sinusoid, 3 axial direction

Degree of Protection

IP20
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Chapter Il Wiring, Communication

3.1. 10 Power Input & CAN Communication Interface

The power supply input adopts a 5Pin screw-type pluggable wiring terminal, and the
interval (means the gap distance between two ports) should be 3.81mm. This 5Pin

terminal is shared by 10 power and CAN communication.

— Terminal Definition:

Terminal Name | Type Function
E+24V Power 24V input
CANH CAN differential data H / +
EMG Input Emergency stop switch signal
CANL CAN differential data L / -
EGND |0 power ground / communication public end

Notes:

» Use AXISEMGL_IN (axis No.) = 8 to configure the emergency stop switch. When
connecting the emergency stop switch externally, pay attention that the
emergency stop signal must form a circuit with EGND.

»  When using local IO, emergency stop, and CAN expansion, an external 24V power

supply needs to be connected, and RTEX, EtherCAT bus expansion, and encoder

ports do not need to be connected to an external 24V power supply.
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3.1.1. 10 Power Specification

— Specification

ltem 10 Power Description
Voltage DC24V(-5%~+5%)
The current to open <0.15A
The current to work <0.1A
Anti-reverse connection Valid
Overcurrent Protection Valid

3.1.2.CAN Communication Specification & Wiring

The CAN interface of the controller adopts the standard CAN communication
protocol, which mainly includes three ports, CANL, CANH and the public end. And it can

connect to CAN expansion modules and other standard CAN devices.

— Specification

Item CAN
Maximum Communication Rate (bps) ™
Terminal Resistor 120Q
Topological Structure Daisy Chain Topology
The number of nodes can be extended Upto 16

The longer communication distance is, the
Communication Distance lower communication rate is, and maximum

of 100m is recommended.

— Wiring Reference

Connect the CANL and CANH of the standard CAN module to the CANL and CANH of

the other side correspondingly. And public ends of the CAN bus communication both
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parties are connected together. In CAN bus left and right sides, connect a 120Q resistor

respectively (please see below graphic).

CANH

CANL

.}
EGnD AW,

Sl TR
TN

120Q 120Q

ICANH CANL EGNDI lCANH CANL GND ‘ lCANH CANL GND '
° ° [ ]

Controller Master Station Slave Station 1 Slave Station N

— Wiring Notes:

As above, the daisy chain topology is used for wiring (the star topology structure
cannot be used). When the use environment is ideal and there are no many nodes,

the branch structure also can be used.

Please connect a 120Q terminal resistor in parallel to each end of the CAN bus for

matching the circuit impedance and ensuring communication stability.

Please be sure to connect the public ends of each node on the CAN bus to prevent

the CAN chip from burning out.

Please use STP (Shielded Twisted Pair), especially in bad environments, and make

sure the shielding layer is fully grounded.

When on-site wiring, pay attention to make the distance between strong current and

weak current, it is recommended for the distance to be more than 20cm.

It should be noted that the equipment grounding (chassis) on the entire line must be
good, and the grounding of the chassis should be connected to the standard factory

ground pile.
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— Cable Requirements:

Shielded Twisted Pair, and the shielded cable is grounded.

—» Shielding line

Pressing

PVC cable Terminal

3.1.3. Basic Usage Method

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

(3) Please use the "CANIO_ADDRESS" command to set the master's "address” and
"speed” according to the needs, and use the "CANIO_ENABLE" command to enable or
disable the internal CAN master function, or through "ZDevelop/Controller/State the
Controller/Communication Info" to view the CAN status intuitively, and refer to the

"ZBasic Programming Manual" for details.

(4) According to their respectively instructions, correctly set the relevant parameters of

the third-party equipment to match the parameters of each node.

(5) Correctly set the "address” and "speed” of the slave station expansion module

according to the manual of the slave station.

(6) After all the settings are completed, restart the power supply of all stations to

establish communication.

(7) Note that the "speed" settings of each node on the CAN bus must be consistent, and
the "address” settings cannot cause conflicts, otherwise the "ALM" alarm led will be

on, and the communication establishment will fail or will be disordered.
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3.2. X1 Interface

The X1 interface is the 1/0 signal control and encoder interface, and the EXDB37M-

37 adapter board is used to connect external devices. This adapter board is optional.

— Interface Appearance

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

1

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

3.2.1.EXDB37M-37 Wiring Board

Exdb37m-37 is the wiring board of X1 signal terminal, using adapter cable and DB37-
100 to connect to X1.

85mm

:

[yl
x
(=]
o]
w
=
2
| &
]
-

| —

Size: 107mm+*85mm+*51mm (with external shell)
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3.2.2.Terminal Definition

— X1 Terminal Definition

PIN | Name Description PIN | Name Description
1 +5V Encoder signal 5V power + 21 INO Input 0 (high-speed)
2 GND Encoder signal 5V power - 22 INT Input 1 (high-speed)
3 EA+ | Encoder differential input A+ | 23 IN2 Input 2 (high-speed)
4 EA- Encoder differential input A- | 24 IN3 Input 3 (high-speed)
5 EB+ | Encoder differential input B+ | 25 IN4 Input 4
6 EB- Encoder differential input B- | 26 IN5 Input 5
7 EZ+ | Encoder differential input Z+ | 27 IN6 Input 6
8 EZ- Encoder differential input Z- 28 IN7 Input 7
9 GND Encoder 5V power - 29 | OUTO | Output 0 (high-speed)
10 GND Encoder 5V power - 30 | OUT1 | Output 1 (high-speed)
11 NC Reserved 31 OUT2 Output 2
12 NC Reserved 32 | OUT3 Output 3
13 NC Reserved 33 | OUT4 Output 4
14 NC Reserved 34 | OUTS Output 5
15 NC Reserved 35 | OUTe Output 6
16 NC Reserved 36 | OUTY Output 7
17 NC Reserved 37 | EGND 10 power 24V -/ 10
18 NC Reserved 38 | EGND public end
19 | EGND 10 power 24V -/ 10 public 39 NC Reserved
20 | EGND end 40 NC Reserved
Notes:
> +5V,GND is used for external encoders, electrically isolated from input and output,
EGND.
»  Select any pin connection between 19/20 and 21~28 for the servo alarm signal
(25~28 is recommended).
»  Select any pin connection between 19/20 and 29~36 for the servo enable signal
(31~36 is recommended).
> INO-IN3 are high-speed input, supporting up to 50kHz pulse input. OUT0-OUT1
are high-speed output, supporting up to 500kHz pulse output under resistive load.
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3.3.Encoder Input

The encoder input is connected through the EXDB37M-37 adapter board and

5.08mm screw terminal. For specific interface, please refer to 3.2.2 Terminal Definition

3.3.1.Encoder Interface Specification & Wiring

— Specification

ltem Encoder (EA, EB, EZ)
Encoder signal type Difference input signal
Encoder signal voltage range 0-5V
Encoder signal max frequency 5MHz
Isolation Isolated

— Wiring Note:

> Use the encoder through difference wiring:

l_Encoder B PCI464
| +5v 1] +5v
T
| EA- 4| EA
x> HX D e sl ew | X[Tope
| EB- 6| EB-
:>< | EB+ 5| EB+ ><: ;[JF—NEB
Voo L —LVic
5V — %

3/

—>EZ

GND 2. 9. 10| GND

| EB%—A%
T
| | Ez- 8| EZ
[
| EZ=> §>< | Ez+ 7| Ez+
|
| |
[
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»  Use the encoder through single-ended wiring:

ot e PC1464
| | 1] +5v

| | EA- 4| EA-

| EA%%;{ EA+ | 3| EA+ ><:}::>__)EA

| |

| ! EB- 6| EB-

| EB*‘KM. 5| EB+ K}‘*B

| Yoo —— ’ —— Yoo
| | EZ- 8| EZ-

| EZ%——E:{ X | EZ+ 7| EZ+ X:j}—%EZ

| | GND  2.9. 10| GND

| |

- _

3.3.2. Basic Usage Method

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

(3) There are many pulse axis related parameters, but they can be set and viewed
through corresponding commands. They can be read through “ZDevelop/View/Axis

Parameters". And please refer to “ZBasic" for details.

Axis Parameters x|
Axis select Parameter select |

AxisD | Axis1 Axis2 Axis3
COMMENT
ATYPE 1] 0 0 0
UMITS 1 1 1 1
ACCEL 10000 10000 10000 10000
DECEL 1] 0 0 0
SPEED 1000 1000 1000 1000
CREEP 100 100 100 100
LSPEED 1] 0 0 0
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(4) Control corresponding motion through “View — Manual”.

Manual £
Axis  ATYPE  UNITS  ACCEL  DECEL  SPEED  DPOS  LeftyMove RightMove Distance Absolte MPOS  IDLE  AXISSTATUS

[0 =] o Jrooo [wooo.c [oooo [wooo.oc  [o.000 Left M [ M [pooo [ [on Stop
[t =] [o [tooo [woooc [oooo  [woo0.00  [o.000 Cwert | omge | [T T e | Jooo [T fn swe |
[27 =] [o Jrooo  [wooo.c [oooo  [woo.oc  [o.000 Left M [ M [oooo [ [on Stop
[ =] [0 [tooo [woooc [oooo  [woo0.00 [o.000 ﬁ M [ M [oooo [+ fon ﬂ
[+ =] Jo Jrooo  [wooo.c [oooo  [woo.oc  [0.000 ﬂ M [ M [oooo [+ [on Stop
[s =] [0 [uooo [woooc [oooo  [woo0.00  [o.000 et | omge | [ T Mo | oo [T fon  swp

3.4. IN Digital Inputs

Digital inputs are distributed in X1 (INO-IN7) signal interface.

3.4.1. Digital Input Specification & Wiring

— Specification

Item High-speed input (INO-IN3) | Low-speed input (IN4-IN7)
Input method NPN type NPN type
Input frequency <100KHz <5KHz
Voltage level DC24V DC24vV
Impedance 3.3KQ 4.7KQ
Voltage to open <15V <14.5V
Voltage to close >15.1V >14.7V

Min current

-2.3mA (negative direction)

-1.8mA (negative direction)

Max current

-7.5mA (negative direction)

-6mA (negative direction)

Isolation

optoelectronic isolation

optoelectronic isolation

(E+24V) is 24V.

Note: above parameters are typical values when control card power voltage
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— Wiring Reference

C  loPower I
| F+24V +

DC 24V
| EGND _
| I Vee
| — GND
| 5 . :’_Db Vout o | ()}
| —0— —— NG
| ‘\/‘ £ — | NPN Proximity Switch
| g T

Button

| ControlCard _|
— Wiring Note

® The wiring principle of high-speed digital IN (0-3) and low-speed digital input IN (4-
7) 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 terminal 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.

3.4.2. Basic Usage Method

(8) Please follow the above wiring instructions to wiring correctly.
(9) After powered on, please connect to ZDevelop.

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

through “ZDevelop/View/In".

In x|
W‘ Refresh |
In num | In State | Invert | Spedial ~
®

®
® ®
& L]

[
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3.5. OUT: Digital Output

Digital outputs are distributed in X1 (OUT0-OUT7) signal interfaces.

3.5.1. Digital Output Specification & Wiring

— Specification

Item High-speed output Low-speed output
(OUTO0-1) (OUT2-7)
Output method NPN Leakage type, it is OV when outputs.
Frequency <500kHz <8kHz
Voltage level DC24vV DC24V
Max Output Current +300mA +300mA
Max leakage current when off 25pA 25pA
Respond time to conduct 1us (resistive load 12us
typical value)
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 leak-type 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 high-speed output, it is recommended to be lower than 400HKz. For

low-speed output, it is recommended to be lower than 8HKz.
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— Wiring Reference

10 Power Module |

E24V

DC 24V

Control Card

¥

— Wiring Note

EGND |

Relay

® The wiring principle of high-speed digital output OUT(0-1) and low-speed digital

output OUT(2-7) 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 |0 power supply to the

negative 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.

3.5.2. Basic Usage Method

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

(2) After powered on, please connect to ZDevelop.

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

closed through “ZDevelop/View/Op". Please refer to “ZBasic" for details.

Op

10 Select |

Op0

Op16

Op1

op17
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3.6. RTEX Bus Interface

PCI464 motion control card has two 100M RTEX communication interfaces, and it
supports RTEX protocol. TX is sending side, RX is receiving side. RTEX bus is used to

connect to Panasonic RTEX servo driver.

PIN | Signal Description
1 TX+ send signal (+)

2 TX- send signal (-)
3 RX+ | receive signal (+)
4 NC reserved

5 NC reserved

6 RX- | receive signal (-)
7 NC reserved

8 NC reserved

3.6.1. RTEX Bus Interface Rule & Wiring

— Specification

Controller default firmware is configured 1ms period, which can be checked through

SERVO_PERIOD. Below shows corresponding drive parameters to configure:

7.20 RTEX Communication Period 6 Tms

7.21 RTEX Instruction Update Period 1 Tms

If controller firmware is customized, please refer to drive period configuration to

adjust. For example, the firmware is with 0.5ms, corresponding drive parameters:

7.20 RTEX Communication Period 3 0.5ms

7.21 RTEX Instruction Update Period 1 0.5ms
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— Wiring Reference

Two cables are required for the RTEX bus, TX is the sending side and RX is the
receiving side. TX needs to be connected to RX, RX needs to be connected to TX, all

devices are connected into a loop, and disconnection is not allowed in the middle.

When connecting multiple RTEX drives, the TX port of the controller is connected to
the RX port of the first servo drive, and the TX port of the first servo drive is connected to
the RX port of the second drive, and so on, and the TX port of the last drive is connected

to the RX port of the controller to form a complete communication loop.

Device numbers and drive numbers are automatically numbered starting from 0 in

connection order, the same as the EtherCAT bus numbering convention.

See the configuration diagram below for the wiring method of RTEX:

PCl464

¢ & ©

No.2 No.1 Drive No.0

3.7. EtherCAT Bus Interface

PCl464 motion control card has a 100M EtherCAT communication interface, and it
supports EtherCAT protocol. In addition, EtherCAT driver or EtherCAT expansion module

can be connected. The pin definition is as follows:



Imotion PCl1464 Motion Control Card User Manual V1.5

PIN | Signal Description

1 TX+ Send signal (+)

2 TX- Send signal (-)
3 RX+ | Receive signal (+)
4 NC Reserved

5 NC Reserved

6 RX- | Receive signal (-)
7 NC Reserved

8 NC Reserved

— Specification
Item Specification
Communication protocol EtherCAT protocol
Valid service CoE(PDO, SDO), FoE

o 10 adopts input and output synchronization / DC-
Synchronization method

distributed clock

Physical level T100BASE-TX
Duplex mode Full duplex
Topology linear topology
Transfer media Cable
Transfer distance It is less than 100M between 2 nodes
Process data Maximum 1486 bytes of one single frame

Synchronization shaking
_ <lus
of two slave stations

1000 digital input and output about is 30us, 16 servo
Refresh
axes are about 100us

— Communication Cable Requirements

Both RTEX communication interface and EtherCAT communication interface adopt

standard Ethernet RJ45 interface.

The network cable adopts Category 5e STP, and the crystal head has a metal shell to
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reduce interference and to prevent information from being eavesdropped. As shown below:

The crystal head of netport
connector: 8P8C-3 cross

:

The crystal head of netport

connector: 8P8C-3 cross

26AWG Category 5e STP

v

JJ

l[EI
|/
8

l

B

Item Specification
Cable type Flexible crossover cable, Category 5e
traverse twisted pair
Line pairs 4
Isolation cross skeleton
Connector Crystal head with iron shell

Cable material

PVC

Cable length

Less than 100m

Use RJ45 network cable connection method:

® Wheninstalling, hold the crystal head that is with the cable and insert it into the RJ45

interface until it makes a "click” sound (kada).

® Inorder to ensure the stability of communication, please fix the cables with cable ties.

® When disassembling, press the tail mechanism of the crystal head, and pull out the

connector and the module in a horizontal direction.

Please use tube-type pre-insulated terminals and cables with appropriate wire

diameters to connect the user terminals.
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3.8. DIP Switch

This product has one DIP switch.

— DIP Switch Appearance

— Usage Description

DIP switch S201 is used to set ID of PCI464.

When no dial, all are OFF: ID is 0.

When the first bit of S201 is dialed to ON: ID is 1.
When the second bit of S201 is dialed to ON: ID is 2.
When the third bit of S201 is dialed to ON: ID is 4.

When the fourth bit of S201 is dialed to ON: ID is 8.
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Chapter IV Accessories

When PCIl464 is used, following accessories are needed. Users can also purchase

optional accessories according to their needs.

When users need to use 10 and encoder, EXDB37M-37 wiring board can be used,

which can be up to 8 input ports and 8 output ports.

— 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.

CN2 is connected to X1.

200MM

CN1

) 0]

19

A
4
[T
T

— Cable

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

users 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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S

o
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o
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— Wiring Board
For specific parameters of EXDB37M-37 wiring board, please refer to 3.2.1 EXDB37M-37
wiring board description.

107mm

P
-

A

85mm

m
x
(=)
@
w
b
=
@
9

|A
=3
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Chapter V Installation

5.1. PCIl464 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.

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

chassis with screws.

5.2. Drive Program Installation

Method 1: install automatically

a. 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.

« E@E » 64 » winl0 driverX64 2009beta v | 0
- =F EEER
+ *E dpinst_amd6d.exe 2023/9/15 11:36
| ZMotionPci6d.Inf 2023/9/15 11:36
- - . . e
|%] ZMotionPci6d.Sys 2023/9/15 11:36
* = IMotionPcigdxbd.cat 2023/9/15 11:36

b. when hardware was installed, open the PC, at this time, Windows will detect the
motion control card automatically, then please open “find new hardware wizard", and

click “next":
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AR R E RN EFRE NS !

'DE 1:3-5 : A o f:n ‘Elﬂﬁ' zhi2

B, FRE T8 -

Next

= F—F(B T—2E(N) = Biie

c. afterclicking “next", it is installing. If there is antivirus software or safety manager risk
tip, please allow them, or you could exit corresponding software before install. When

installed, below window will appear:

FTHEZREREHENEFZEMS
Loy
&

&E&%g%ggﬁ%@%gﬁ%ﬁﬁﬂﬂﬁ#i&%ﬁ?ﬂﬂ CIE

R RS 1#78
w Motion Device (ZM. .. BJL{FERET

d. open device manager, it can be seen it is installed successfully.
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R EEA) EEN EEH
s | FE HRIP|IEX®

v & PC-20220423HVRR
== IDE ATA/ATAPI =512
= WSD FIENEEEERF
v [ ZMotion_Device
I ZMotion Pci Controller.
0 =2aE
[ ==
- EEIEEER
S ThEEEIE
= FTEIEAE
= FIENHL
i ®0 (com# LPT)
¥ B
o i
[
a8
LY Hitigs
AEEE M GEE
i #nesE
B oA
i FE. ILTrEssE
[ simn=tbEshes
§ ERsTEEEE

Note: if there is no drive program detected by Windows automatically after opening PC,

or the drive program is removed, you could manually update drive program in device

manager, then do above step by step.

& geeEs
SR BEA) BEV)  EEH)
e @B HE B EX®

v & PC-20220423HVRR
= IDE ATA/ATAPI 125158
= WSD FTENEEER
v [ ZMotion_Device
? ZMotion Pci ¢ -
¥ =euE EFEREEP)
[] n=s EREED
. HaEmE EEEE)
S IR At EIA)
= FIENEAF]
= HTEA 3
§ #®0 (com# LPT)
¥ =i
O &
[ 45i0=E
i
v [ Hinige
i PCligE
i PClige
BR SM msesis
iR e
AEEE e
i wieE

BRI R ENERENEERS.
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Method 2: install manually

a. open the Device Manager menu and select the PCI device in Other Devices.

A EneR - =} =
TR EREAL EER( WEEIH)
doue | 2 EBE P EX®
i H T w A MS-EYCZEYCMPMAR it
w fl BmIR o IDE ATAMTAP 28l EEE
D EBHIER = WD FIEIRET ExRiE
B s=mn I Diotian_Device
W FEEEt 0 =
B i O =T
) e — BT
o e g TRl
7 fIEIkLF
B =0 o & LT
o
o
=g
v | HiEE
[ T=F-
i PO A
/ s
Bd 58 SEETTE
AR
[ e
r L ined = s

| =E. I
[T e

P ST S
P R

= e

¥ S

o T

b. 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

PCI\VEN_EF34&DEV_1234&.

T

ho]
m
il
i
=

| = EmiEs HEEE =4 &E

!” PCI &=

{

EEP)
Bt 1d o |
EW \
PCI\WEN_EF34&DEV_1234&SUBSYS_1234EF34&REV 37 \

PCIWEN_EF343DEV_1234&5UBSYS_1234EF34
PCINWEN_EF34DEV_1234&CC_123612
PCINWEN_EF344DEV_1234&0CC_1236

®E g i
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c. find PCI Device, right-click to select “update drive program”.

& stamsE - o =
EEHF BfEA) =E WENH
e nmEEBE P REX®

& IR CEE) w B S EVCTBYCRRMAR B
- [l ®RIR » =g IDE ATATATAR| fEwEE aEmEs -
v () S e » I WED FIETERGHEE
- [ BaEES » I IMotion_Device RERE '
g EE= - [0 o
» B FAEmPANE » [ P
v i) t=RE b o REMTE
M EEEER v e TR
v B2 FiE » = FTHIELF
gl oh i » i@ B0 com i e
¢ i HEmEEE » O L
» [ M
=g |3
» 7 EftdhE
ki PR
e
[
[ =
A
» Qs
+ P wHE

. maen update drive program

TR been ! R T D —-——— -

d. select "browse my PC to check drive program"”.

f-—-‘-i'..‘.'“- T ]
R WA EWV REH)
L AR E Nl A

E AEnEETe) w & ME-EYCIEVCMPMAR T
v [] =ETH » o D€ ATAATAFI S8
v (D FE R I o e O e
» %mm v | RSEf v
b s | =o%EoeE . poEE
b E L ]
» o
&z IFEETE TR RE AR
- [ R
- ma=l
v o BEEREF = EEhEEESEES)

Windows FTEFE B FRESEc FRImES, FHREAETmEE L.

= DREEREeRR BRI rER)
= MERTENRRES.

/.

‘browse my PC to check drive program”

" v SRS
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e. click "browse", and select driver folder. Then, click "next".

« 1 =EFEmER - PO RE
BN ERYIRENER

HELIMEEREEER
‘ CihUsers\Administrator\Desktop\64{if\win10_driverX64 2009t ~ HI(R). .

BfETEED

= MY AT AR AR IR EE(L)
HFIESET SEReRaTREDESF, LR SHAeETH 2oIREEE

f. If there is antivirus software or safety manager risk tip during installing, please allow

them, or you could exit corresponding software before install. When installed, below

window will appear:

B S=FESER - ZMotion Pci Controller.
Windows BT EF{RRVIRETHER:

Windows Sl EaEEiER

@! IMotion Pci Contraller.

|
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g. Ifthereis"Zmotion Pci Controller" in the device manager, the installation is successful.

— O W

i

fa

MHE EER) BBV EEIH)
&% @ E e B EXx®
BEEEE v M PC-20220423HVRR ~
== |DE ATA/ATAPI =555
= WSD ¥TEEEER
v [ ZMetion_Device
P ZMotion Pci Controller.
i =zaE
0 sz ;
- SRR
Gu THiEERE
= FIENRAEY
= TR
@ =0 (Ccom A LPT) ,
¥ =i
o
[ i
B
v P Hitigs
i PCligE
R PCIiEE
B sM B |
f AMEFBNRE
| ZxaEsE -
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Chapter VI Program & Applications

6.1. ZDevelop Software Usage

ZDevelop is a PC-side program development, debugging and diagnostic software for
the ZMoiton series motion controllers of Zmotion Technology. Through it, users can easily
edit and configure the controller program, quickly develop applications, diagnose system
operating parameters in real time, and watch the motion controller. The running program

is debugged in real time and supports Chinese and English bilingual environments.

ZBasic, ZPLC and ZHMI can run multi-tasks, and ZBasic can run multi-tasks, and can
be mixed with ZPLC and ZHMI.

Step Operations Display Interface
1 | Open ZDevelop, ZDevelop V3.10.10
click “File" - Eile Controller Edit Miew Project Debug Window Help
. New File Ctrl+N |
“New Project”, . )
_ Open File Ctrl+0
Save as window Save All _ |
will pop up, then :
Popup Mew Project |

enter file name, Open Project

save the project Close Project
file with suffix Print Setup...
“zpj.". 1 C\Users\..\FIS=HI2.zpj

2 Ch\Users\..\test.zpj
3 ChUsers\.\single move.zp
4 Ch\Users\. \E&IE.zp|

Exit

[E=7% | Save as %

« MR v EEuEE »
e - @
o s N s )

e Win 10 Pro - Win 10 Pro x64 (C:) S (D)

- TR (D
= R

[ DESKTOR-71

I DESKTOP-EI
— = (gm-pc}
I DESKTOP-R

™
# _ —
M 10,3 68 A, £ 85.0 GB M 370 6B AR, £ 153 GB
v AR (1)

1 B == 1076430867@qq.com

[ Pc-2021040
I pC-2021053
[ pc-2021070
O pC-2022010
& pc-2022012

SR (N): [ Example =
EFEAD): | ZMC Project Files (*.zpj)
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2 Click “File" - [B) ZDevelop V3.10.10 - C:\Users\Administrator\Desktop\Example.zpj
“New File", Eile Controller Edit View Project Debug Window Help
select file type | | NewFile | culeN | | |

) Open File Ctrl+O [
to build, here Save Al | e |
select Basic, .
MNew Project
click "OK". Open Project
Close Project
Print Setup...
1 Ch\Users\..\Example.zp|
2 ChUsers\..\FIF=HTE zp|
3 C\Users\..\test.zp|
4 Ch\Users\..\single_move.zpj
Exit
MNewFile ple
Mew File Type: Filename:
Basic
Plc
Hmi
Cancel |
3 | Double click Fileview ~ a @
“AutoRun”, FileName | AutoRun
icl. 0
enter task Basic1.bas |
Plc1.plc
number 0.




Imotion

PCl1464 Motion Control Card User Manual V1.5

4 | Edit the
program in
program editing
window, click
“save”, new
built basic file
will be saved
under “zpj."
project
automatically.
“Save all"
means all files
under this
project will be

saved.

single_mave - ZDevelop V3.10.10 - ChiUsers\Ad
File Controller Edit View Project Debug 1
Mew File Ctrl+N
Open File Ctrl+0
Close File
Close All
Save Ctrl+5S
Save As..
Make Lib
Save All

MNew Project
Open Project
Close Project

Print... Cirl+P
Print Preview

Print Setup...

1 C\Users\..\single_move.zpj
2 Ch\Users\...\Example.zpj

3 C\Users\,.\FIF=HFE zpj

4 C\Users\.\test.zpj

Exit

5 Click “"controller
— connect”, if no
controller,

select connect

to simulator.

[ Basicl - ZDevelop V3.10.10 - C\Users\Administra
File Controller Edit View Project Debug Wi

a Connect Crl +Alt+C
Disconnect Ctrl+Alt+D
Connect to simulator Ctrl+ALE+S

State the contraller...
Label Reset the controller...

Firmware controller...

System Time

Modify IP address

Download RAM
Download ROM

Compare Project

Lock Controller

Unlock Controller

Then, “connect
to  controller”
window will pop
up, you can
select serial
port or net port
to connect,

select matched

serial port

Connect to Controller serial pOI’t X
com |1 -||38400  w||woParity v|[0 | = Connect | AutoConnect ‘
P [27.00.1 ~~|[s00 ~|  Connect | IP Scan ‘
PCIflocal | net_‘por@nnett | Disconnect ‘

Native IP: | 192.168.0.55 j oK | Cancel |
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parameters or
net port I[P
address, then

click “connect".

6 | Click
“Ram/Rom" -
“download RAM
/ download
ROM", if it is
successful,
there is print
indication,  at
the same time,
program is
downloaded
into  controller
and runs
automatically.
RAM: it will not
save when
power off. ROM:
it will save data
when power off,
and when the
program is
connected to
controller again,
running

according to

task number.

Output x|
2023-02-27 14:26:12, Elapsed time: 3lms.

Down to Contraoller Ram Success,

Command: ‘ send Captura | Clear |
' output [ Find Results
Output |

Dovn to Controller Rom Success, 2023-02-27 14:26:48, Flapsed time: 47ms.

Command: | Send Capture Clear

| Output | Find Results
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Click "Debug" -
“Start/Stop
Debug” to call
“Task" and
"Watch"
window,
because it was
downloaded
before, here
select "Attach

the current”.

s\Administrator,Desktop\Example.zpj
Debug Window Help

Compile All

Start/Stop Debug Ctrl+F5
Go F=
Step Into F11
Step Over F10
Step Out Shift+F11
Run to Cursor Ctrl+F10
Toggle Breakpoint F9
Kill All Breakpoints

Edit Breakpoints

Troubleshooting

Bus state diagnosis

Enter Diebug x

Select enter mode
(" Down ram again

(" Down rom again

(" Mo download, Reset

Click "View" -
“Scope" to open

oscilloscope.

Scope B

Start Scope Stop ¢ | ‘ L

n g Min:0.00 Max:0.00

wscale: | 1000 [T mode =] «<|P 3 Min:0.00  Max:0.00

I Continuous acquisition W Follow [~ Showcursor [e=======-=o----n fo o o o
Trigger Import Export i
show Index Source Offset  ¥Scale
M o | |msresD ~|[o |50 |

WM lo ~||opos =l [so0 | oo

Note:

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
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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 WARN: no program set autorun

6.2. PC Upper-Computer Program Application

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”.

G B ©®© 4 @
D> linxp VR - @ python  ::ROS

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

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

The c++ project development process in VS is as follows:

Step Operations Display Interface

1 Open VS, click

nFiIen _ “NeW" _

SN BOwW)

i 5 Ctrl+Shift+N
“Project". aK Shift+AILEN

Ctrl+N
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5

2 | Select

development
language as
“Visual ~ C++"

and the select

FEWE

program  type
as “MFC
application
type".
3 Select “Based MFC ErFIIZRIS: - single_move ? x
- Emﬁﬁ*;ﬂ]
on basic box",
click "next" or % AR manm.
FrFRE E s [@F w=t =1} @) MFC ATHE (A)
e
¥+ n BarisE O B
finish TSR
HHRES T ® BT RHEE O
AR [] %P HIML 74i4E (1)
BT ] 487 WFC {510 bt
EPRES O S THRITHN (D)
v wre EEA
@) TEHE 1L dh{ERA MEC (U
] Z2 2T A (SDLAGEE () R T
HEESE L - -
[ (Eife . R v
[fE# [ T=%> [ =& [[ 3
4 Find C++ > ONEER > SPCEE > MEYERNEEHTE » BRE21 > windowsTE o 64TE » Crrdp o dIEZE
SN & ) pxAS = b
function library )
5] zauxdl.dll R B 2,260 KB
provided by 78 zauxdl.lib Object File Library 69 K8
B zauxdll2h C/C++ Header 141 KB
man f rer. 1% zmotion.dll === 2549 KB
anu aCtu € [ zmotion.h C/C++ Header 30 KB
Routine iS ¥ zmotion.ib Object File Library 51KB
below (64-bit
library)

5 | Copy all DLL related library files under the above path to the newly created project.

6 | Add a static
library and
related header
files to the
project. Static
library:
zauxdll.lib,

D)

click

Rig

header

first,

then select:

HAddu

"Existing

and

ht-
the
file
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zmotion.lib Item".
Related header | 2) Add Static | .+ s e s oo s s o :
files: libraries and ” 1
zauxdll2.h, related
zmotion.h header files
in sequence
in the pop-up
window. T

single_move Dig.cpp & X

7 Declare the | e
relevant header i
files and define
the controller
connection

handle, so far THIS_FILE[] =
the project is -

newly created.

g_handle =
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Chapter VIl Run 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.

7.1. 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 motion controller 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

DC24V ( -5%~+5%)

surroundings

Whether the ambient temperature is
within the specified range (when
installed in the cabinet, the
temperature inside the cabinet is the

ambient temperature)

-10°C -565°C

Whether the ambient humidity is
within the specified range (when
installed in the cabinet, the humidity

in the cabinet is the ambient

10%-95% non-condensing

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

explosive gases or articles
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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

Screws should be tightened

loose

without loosening

cracked

Whether the cable is damaged, aged,

The cable must not have any

abnormal appearance

7.2. Common Problems

Problems

Suggestions

Motor does not rotate.

Check whether the ATYPE of the controller is correct.
Check whether hardware position limit, software
position limit, alarm signal work, and whether axis
states are normal.

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

Check whether pulse mode and pulse mode of drive
are matched.

Check whether alarm is produced on motion
controller station or drive station.

Check whether the wiring is correct.

Confirm whether controller sends pulses normally.

The position limit signal is

Check whether the limit sensor is working normally,
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invalid.

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 ZDevelop 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

ends.
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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.






