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Fast  processing of instructions

Quick Reaction

Rich bus  Interfaces

multiple axes supported

Optional Extension

Unique Design

PART 

01

Product Introduction01
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Q Series Family Product

Basic bus type

Performance

16 axes

Axes Number
32 axes 64 axes 256 axes 256*2 axes

Q1

Q3

Q7

Q9

Q0

Standard bus type

High -end bus type

Standard Intelligent  type

High -end Intelligent  type

ARM
platform

X86
platfor

m

Focus on high -end industrial automation to create a total solution

Q5 Basic Intelligent  type

128 axes

Remark: The actual number of axes is related to the scan cycle
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Product Planing for Q -series

2048 points 32 axes

Q1 Q3 Q5 Q7

A7*2 1.2GHz
1G DDR+4G EMMC

4095 points 64 axes

A53*2 1.3GHz
2G DDR+8G EMMC

8192 points 128 
axes

X86-CE*4 2GHz
4G DDR+64G SSD

I5*2 4GHz
4G DDR+128G SSD

16384 points 256
axes

1024 points 16 axes

Q0

A7*2 650MHz
1G DDR+2G EMMC

Q9

I7*4 4.5GHz
4G DDR+128G SSD

32768 points 256*2
axes

HIO*32

USB*2

CAN

SD

IoT

GigE*3

RS485*2

BackplaneBUS

*Optional

PCIE HDMI

ARM Platform x86 Platform

TSN

HWTOOLS

EtherNET/IP

CODESYS

OPC UA

HCPACS

EtherCAT

EDGE-COMPUTE FA-IT

Logic Controll Process Control
Motion 
Control

Robot 
Control

CNC Control

RTOS LINUX/WINDOWS RTE

CANOPEN MODBUS MQTT
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Q-series products Models Function description Recommended combination

CPU main unit HCQ0-1 00-D CPU unitιsupport RS485/RS232/ CANOpen / EtherCAT
Can connect with Q -series extension modules, HCFA's 
EtherCAT/ CanOpen servo drives and motors

CPU main unit HCQ1-1 00-D
CPU unitιwith high -speed I/O ιsupport 
RS485/RS232/ CANOpen / EtherCAT

Can connect with Q -series extension modules, 
EtherCAT/ CanOpen servo drives and motors

CPU main unit HCQ5-1 00-D
CPU unitιwith high -speed I/O ιsupport 
RS485/RS232/ EtherCAT

Can connect with Q -series extension modules, HCFA's 
EtherCAT servo drives and motors

Coupler module HCQX-EC01-D
Q-BUS interfaceιFor connecting EtherCAT to Q series 
modules(HCQX -xxxx-D)coupler, converts transmission 
messages from EtherNet to E-bus signals

Can connect with Q -series extension module and host 
controller with EtherCAT protocol

Digital input module HCQX-ID16-D 16-ch digital input module εsupport PNP/NPNζ
Can connect with Q -series coupler and other 
extension modules

Digital output module HCQX-OD16 -D 6-ch digital output module
Can connect with Q -series coupler and other 
extension modules

Analog input module HCQX-AD04 -D 4-ch analog input module εsupport PNP/NPNζ
Can connect with Q -series coupler and other 
extension modules

Analog output module HCQX-DA04 -D 4-ch analog output module
Can connect with Q -series coupler and other 
extension modules

Digital I/O module HCQX-MD16 -D 8-ch digital input +8 -ch digital output
Can connect with Q -series coupler and other 
extension modules

Temperature 
measurement module

HCQX-TS04-D 4-ch temperature measurement module
Can connect with Q -series coupler and other 
extension modules

DC power module HCQX-PW01-D DC power supply module To be released

AC power module HCQX-PD01-A AC power supply module On the left -side of Q5 

End unit ----------------
Attached to the end side of the CPU unit or extension module, 
dustproof

Has been released

Q-series Product List
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Naming Rule for Q -series PACs

CPU unit

HC Q1 X -1 3 0 0 - D - X X X X

Product name

Product series

SYM Type

N/A Standard

S Basic type

J Module 
type

Model name

SYM Type

Q0 Basic bus motion controller

Q1 Standard bus motion 
controller

Q3 High -end bus motion 
controller

Q5 Basic intelligent controller

Q7 Standard intelligent 
controller

Q9 High -end intelligent 
controller

SYM Type

1 Linux

2 Windows 10

3 Windows 7

4 QNX

SYM Type

n(0-8) 2^(n+2)

SYM Type

0 CODESYS

1 HCPACS

2 ROBOT

3 CNC

4 MC

9 N/A

Power typeSYM Type

HC HCFA
controller

SYM Type

0 Standard

1 Machine
vision

2 Edge 
computing

SYM Type

D DC power

A AC power

Operating system Number of axes Control software module Additional software module

Control No. and customization
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Nameplate description for  CPU units

Model name Voltage input and current 
required for normal operation

Output voltage 
and power Internal 

production SN

Serial number
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HCQ0

Basic Bus Controller
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Appearance & Interface for Q0 Ɇseries PAC

Mountin
g hook

24VDC power 
supply terminal 

blcok

CANopen /RS485

Port1 EtherNet

Port2 EtherCAT

MiniUSB

DIP switch

Indicator

SD card
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Item Name Function

1 A1 RS485-A

2 B1 RS485-B

3 GND GND for RS485 & 232

4 TX RS232-Send

5 RX RS232-Receive

6 I0 Input point 0ιonly support sink input

7 I1 Input point 1ιonly support sink input

8 I2 Input point 2ιonly support sink input

9 Q0 Output point 0 ιonly support NPN output

10 Q1 Output point 1ιonly support NPN output

11 24V DC power supply 24V input

12 0V DC power supply 0V ιIO terminal COM

13 FG Gounding

Appearance & Interface for Q0 Ɇseries PAC
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Appearance & Interface for Q0 Ɇseries PAC

Item Description

1 CAN-H

2 CAN-L

3 Common grounding for RS485 master & CAN

4 RS485 master -A

5 RS485 master -B

6 n/c

7 n/c

8 n/c

Â RS485σCorresponding to COM2 in the program, the port has built - in 

453Ƒ whuplqdo uhvlvwdqfh/ vxssruwv Prgexv UWX pdvwhu vwdwlrq/ qrw 

support slave station, otherwise error occur and a red triangle 

displayed on the device

Â CANχBuilt -lq 453Ƒ whuplqdo uhvlvwdqfh/ vxssruwv CANopen master 

station, not support slave station, otherwise error occur and a red 

triangle displayed on the device
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Appearance & Interface for Q0 Ɇseries PAC

Â 4 DIP switches(4 digits) σSW4: RS485 terminal resistance switch, SW3:  

reserved and not used, and the combination of SW1 and SW2 defines 

different DIP functions

Â After the DIP switches setting completed, long press the fn key for 

more than 2s to trigger the action to prevent accidental touch

SW2 SW1 Function
0 0 Long -press fn to remove U -disk /SD card

0 1 Long -press fn to reset IP address, restart 
after completion

1 0 Long -press fn to  import PLC program ι
restart after completion

1 1 Reserved
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Technical parameters for Q0 -series PAC

Item Parameter

Programming

Total program capacity 16MBytes

I-zoneε%Iζ 128KBytes

Q-zoneε%Qζ 128KBytes

M -zoneε%Mζ 512KBytes

Power -failure holding zone 800KBytes

Other variables Undefined

Unit configuration
Number of extension
modules

Digital module
Calculated from current consumption

Analog module

External power supply 12V/16W

EtherCAT

Communication standard IEC 61158 Type12

EtherCAT master spec.
Class B (Compatible with Feature Pack 
Motion Control)

Physical layer 100BASE-TX

Modulation Baseband

Transmission speed 100Mbps (100Base-TX)

Duplex mode Full duplex

Topology Line, Bus and Star - type

Transmission medium
Category 5 or higher twisted pair cable 
(aluminum foil + braided double shield cable)

Max. transmission distance between nodes 100m

Max. process data
Input: 5,736 bytes Output: 5,736 bytes (But 
the max. number of frames of process data is 
4.)

Communication cycle Minimum 1ms
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Technical parameters for Q0 -series PAC

Item Parameter

CNAOPEN master

Link layer CAN2.0A

Terminating resistor Built -lq 453Ƒιdisconnection is not supported

Support baud rate bps 50K,100K,125K,250K,500K,800Kᵙ1M

Transmission medium Category 5 or higher twisted pair cable

Max. communication distance 2500mεAt 20kKbit/s ζ

Max. number of slaves 32

Communication cycle Mini. 1ms

Serial port

Physical layer

COM1 RS485

COM2 RS485, only support master

COM3 RS232

Terminating resistor

COM1 Vxssruw 453Ƒ/ vxssruw GLS vzlwfklqj

COM2 Built -lq 453Ƒιdisconnection is not supported

Baud rate bps 50K,100K,125K,250K,500K,800Kᵙ1M

Max. communication 
distance

COM1,COM2 500m

COM3 15m

Topology
COM1,COM2 Line, Bus and Star - type

COM3 Point to point

Max. number of slaves
COM1,COM2 32

COM3 1

Transmission medium Category 5 or higher twisted pair cable
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HCQ 1
Standard Bus Controller
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Appearance & Interface for Q1 Ɇseries PAC

Mountin
g hook

24VDC power 
terminal

Metal 
spring

Port1 EtherNet

Port2 EtherNet

Port3 EtherCAT

LED 
display

Indicator

Fan cover
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Button cell
SD card 

function keys
USB3.0

interface
Button battery 

socket
SD-card 

slot

High -speed output

Function 
button

DIP switch

RUN/STOP

MINI USB

COM1/COM
2

COM1(RS485)
Modbus RTU (master/slave

supported )
Free Protocol

COM2(RS485)

COM3(RS232)

CAN CANopen communication

Appearance & Interface for Q1 Ɇseries PAC

High -speed 
input

COM3/ CanOpen
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Technical parameters for Q1 -series PAC

Item Parameters

Programming

Total program capacity 16MBytes

I-zoneε%Iζ 128KBytes

Q-zoneε%Qζ 128KBytes

M -zoneε%Mζ 512KBytes

Power -failure holding zone 800KBytes

Other variables Undefined

Unit 
configuration

Number of extension
modules

Digital module
Calculated from current consumption

Analog module

External power supply 12V/16W

EtherCAT

Communication standard IEC 61158 Type12

EtherCAT master spec.
Class B (Compatible with Feature Pack Motion 
Control)

Physical layer 100BASE-TX

Modulation Baseband

Transmission speed 100Mbps (100Base-TX)

Duplex mode Full duplex

Topology Line, Bus and Star - type

Transmission medium
Category 5 or higher twisted pair cable 
(aluminum foil + braided double shield cable)

Max. transmission distance between nodes 100m

Max. process data
Input: 5,736 bytes Output: 5,736 bytes (But 
the max. number of frames of process data is 
4.)

Communication cycle Mini. 500Ƥs
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Technical parameters for Q1 -series PAC

Item Parameters

CNAOPEN
master

Link layer CAN2.0A

Terminating resistor Built -lq 453Ƒ/ vxssruw GLS vzlwfklqj

Support baud rate bps 50K,100K,125K,250K,500K,800Kᵙ1M

Transmission medium Category 5 or higher twisted pair cable

Max. communication distance 1000mε50Kbpsζ

Max. number of slaves 32

Communication cycle Mini.1ms

Serial port

Physical layer

COM1,COM2 RS485

COM3 RS232

COM1,COM2 Support 453Ƒιsupport DIP switching

Terminating resistor
4800~115200

COM1,COM2 500m

Baud rate bps COM3 15m

Max. communication 
distance

COM1,COM2 Line, Bus and Star - type

Point to point

Topology
COM1,COM2 32

COM3 1

Max. number of slaves Category 5 or higher twisted pair cable
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HCQ 5

B a s i c I n t e l l i g e n t C o n t r o l l e r
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Appearance & Interface for Q5 Ɇseries PAC

Mounting 
hook

Power supply terminal

Metal spring

Port1 EtherNet

Port2 EtherNet
Port3 EtherCAT

LED display

Indicator

Fan cover
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Appearance & Interface for Q5 Ɇseries PAC

SD card function 
keys

Button cell

USB3.0 interface

Button battery 
socket

SD-card slot

COM3

Function 
button

DIP switch

RUN/STOP
interface

MINI USB

COM1/COM2

COM1(RS485)
Modbus RTU (master/slave

supported )
Free Protocol for serial port

COM2(RS485)

COM3(RS232)

AC power 
supply port
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Appearance & Interface for Q5 Ɇseries PAC

Â COM1~COM3
Â Baud rate χ4800-115200bps
Â Communication format: support parity, stop bit: 1 or 

2 bits
Â Communication protocol: Modbus RTU master -slave 

and non -protocol communication

Name Function

COM1 Hardware RS485

COM2 Hardware RS485

COM3 Hardware RS232



I n n o v a t i o n ¶I n t e g r i t y ¶S e r v i c e

Appearance & Interface for Q5 Ɇseries PAC

Terminal Description

N/A Do not connect

N/A Do not connect

Signal 
ground

Shield ground

Grounding Grounding

N 220V AC neutral wire input

L 220V AC live wire input

Power spec.

Q1 power spec.

Voltage AC100~240V

Voltage 
fluctuation 
range

-15%~20%

Power input 100W
Undervoltage
level

AC80V

Output voltage 12V
Voltage 
fluctuation

°5%

Output Power 60W
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Technical parameters for Q5 -series PAC

Item Parameters

Programming

Total program capacity 16MBytes

I-zoneε%Iζ 128KBytes

Q-zoneε%Qζ 128KBytes

M -zoneε%Mζ 512KBytes

Power -failure holding zone 800KBytes

Other variables Undefined

Unit 
configuration

Number of extension
modules

Digital module
Calculated from current consumption

Analog module

External power supply 12V/30W

EtherCAT

Communication standard IEC 61158 Type12

EtherCAT master spec.
Class B (Compatible with Feature Pack Motion 
Control)

Physical layer 100BASE-TX

Modulation Baseband

Transmission speed 100Mbps (100Base-TX)

Duplex mode Full duplex

Topology Line, Bus and Star - type

Transmission medium
Category 5 or higher twisted pair cable 
(aluminum foil + braided double shield cable)

Max. transmission distance between nodes 100m

Max. process data
Input: 5,736 bytes Output: 5,736 bytes (But the 
max. number of frames of process data is 4.)

Communication cycle Mini. 250Ƥs
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Naming Rule for Q -series Modules

Coupler module

HC QX - EC

Product name

Series name

Function module

SYM Type

HC HCFA 
controller

SYM Type

QX QX slave module

RX RX slave module

SYM Type

ID Digital input

OD/OC Digital
output

MD Digital I/O

AD Analog input

DA Analog
output

MA Analog I/O

SYM Type

TS Temperature input

TC Temperature 
control

HB Disconnection
detection

HC High -speed input

LC Load cell

PG Pulse output

SYM Type

GM Motion control

RS Serial
communication

IL IO-LINK

AW Any-wire

EC Ethercat
coupler

PD Power 
extension

SYM Type

PF IO power 
extension

TX Grounding 
terminal

extension

Power type SYM Type

D DC power

A AC power

X X X X

Control No. and customization

-- D

Remark: Other function modules are under development, except ID OD MD AD DA EC TS modules and 
OD is transistor output and OC is relay output
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Nameplate Description for Coupler Module

Model name
Voltage input and 

current required for 
normal operation

Output voltage 
and power Internal 

production SN

Serial number
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Appearance & Interface for Coupler Module

24VDC power 
supply terminal

EC coupler

Mounting 
hook

Metal 
spring

EtherCAT
IN

Indicator

EtherCAT
OUT
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Naming Rule for Q -series Modules

Q-series extension module

HC QX - OD 16 - D

Product name

Series name

Function module

Outputs

SYM Type

16 16-ch 
output

Power type

SYM Type

D DC power

A AC power

SYM Type

HC HCFA 
controller

SYM Type

QX QX slave module

RX RX slave module

SYM Type

TS Temperature input

TC Temperature 
control

HB Disconnection 
detection

HC High -speed input

LC Load cell

PG Pulse output

X X X X

Control No. and customization

-

Remark: Other function modules are under development, except ID OD MD AD DA EC modules and OD 
is transistor output and OC is relay output

SYM Type

ID Digital input

OD/OC Digital output

MD Digital I/O

AD Analog input

DA Analog output

MA Analog I/O

SYM Type

GM Motion controller

RS Serial
communication

IL IO-LINK

AW Any-wire

EC Ethercat coupler

PD Power extension

SYM Type

PF IO power 
extension

TX Grounding
terminal 

extension
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Nameplate Description for Q -series Extension Module

Model name Normal working voltage and working 
input/output current for single -channel

Output power Internal 
production SN

Serial number
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Appearance & Interface for Q -series Extension Modules

Remote Extension Module

Indicator

Terminal 
cover

Connector

Mounting 
hook

Metal 
spring

Note: On the top of the 
AD/DA/TS module, 24VDC 
needs to be supplied.
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PART 02 Software Function
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Software Function

Linear \ Circular \ Helical 
Interpolation

Electronic gear

Electronic Cam \ Flying Shear \ rotary Shear

CNC G-code control \ Robot control

Single axis positioning 
and constant speed

High -speed pulse I/O α200KHZ β(Q1
supported εQ0 Q5 will support

Motion control

RS232/RS485

Protocol

SD-card capacity 32G

n Program

n CPU parameter

n I/O configuration

n Recipe

Other functions
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Software Features

High speed & high 
config .

PAC

Flexible system config .

The number of slave stations is up to 

65535

Various modules

εdigital ιanalogιtemperature ι

positioning ζ

CODESYS platform

Based on standard PLC OPEN 

standard

Built - in 16 -ch high -speed I/O εQ1ζ

Ultra -short synchronization period

Compatibility

Various bus interfaces

(MODBUS TCP

MODBUS RTU

CANOPEN

EtherCAT

OPC UA

EtherNet IP)

High ease of use

Modularization and 

standardization

6 programming languages

εST,LD,IL,SFC,CFC,FBDζ

USB driver-free

12mm ultra -narrow module & 

can be pulled/pushed

Terminal block

Cost -effective

Standard Ethernet interface , 

no additional hardware

Standard development 

language and motion control 

library save development and 

maintenance costs

All hardware is designed by 

HCFA to save production costs 

and achieve higher cost 

performance
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EtherCAT -Industrial Ethernet Fieldbus

EtherCAT Introduction
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EthercAT on the fly

EtherCAT Principle
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Master

Line type

Bus type
Star/tree -type

Topology: Topologies that support any structures

Topologies Realized by EtherCAT
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Nodesχ65535 theoretically

Defined by the EtherCAT slave 
address assignment
Slave power supply and network 
delay need to be considered

EtherCAT max. number of nodes
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Simple physical layer

Physical layerχ100 Base-Txι100 Base-FxιLVDS

EtherCAT supports multiple Ethernet physical 
layers:100BASE -TX (Max. distance between two 
nodes is 100 meters)100BASE -FX (Max. distance 
between two nodes is 2 km)LVDS (Modular 
Device)

Ethernet on LVDS* physical 
layer:

for modular devices

LVDS*

2 km

100 m

Ethernet on 
100BASE-FX 
(fibre optics)
up to 2 km

Ethernet on 
100BASE-TX 
up to 100 m 

with 
transformer 

coupling

Master

EtherCAT Communication Distance
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* Source: Ethernet Powerlink Spec V 2.0, App.3 

ɗ40 axes (6 bytes of input/output data per axis)

ɗ50 I/O stations for a total of 560 EtherCAT Bus Terminals

ɗ2000 digital + 200 analog I/O, bus length 500 m

ɗEtherCAT performance : Cycle time 563ёv at 33% bus load , 
message length ::´v

EtherCAT Communication Speed
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EtherCAT: Ethernet Control Automation Technology

ÅLong -term observation of two 
independent devices with an oscilloscope: 
300 nodes with cable length of 120 meters ι

Sync. jitter : ~ +/ -20ns

synch. error : ~15 ns

Blue: The synchronization signal of the reference node is 
used as the trigger signal of the oscilloscope
Cyan : Multiple sync signals for test nodes

EtherCAT bus features - Precise synchronization

EtherCAT Synchronization Accuracy
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Supported Vendors by EtherCAT
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Q series PLC chooses CODESYS as the software development 
platform.
As a powerful industrial automation software development platform, 
CODESYS has the following characteristics χ
l Using IEC61131 -3, it supports a variety of programming languages 

including ST \CFC\SFC\ IL\LD\FBD. When programming projects in 
different industries and fields, users can freely choose the 
appropriate programming language

l Support data interaction with high - level languages
l Introducing the programming ideas, program frameworks and 

complex algorithms accumulated in the computer field into the 
field of industrial control, greatly enriching the flexibility and 
possibility of industrial control

l Provide HMI interface editing window, engineers can design more 
user- friendly screen

l Provide data collection, monitoring and analysis tools
l Provides error diagnosis and in -circuit emulation capabilities, 

allowing users to program and debug without actual device

Software Function -CODESYS
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Software Platform Architecture
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PART 03 Appl icat ion Train ing


