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Fast processing of instructions
Quick Reaction

Rich bus Interfaces

multiple axes supported
Optional Extension
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Q Series Family Product HCrd

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

Performance

_________________________________ Standard Intelligent type
X86

platfor

“asic Intelligent type m

----------------- BERR igh-end bus type
“tandard bus type

: ARM
.“sm bus type platform

16 axes 32 axes

64 axes 128 axes 256 axes 256*2 axes

Axes Number

Remark: The actual number of axes is related to the scan cycle



HCFa

Product Planing for Q-series il
QO Q1 Q3 Q5 Q7 Q9
1024 points 16 axes 2048 points 32 axes 4095 points 64 axes 8192 points 128 16384 points 256 32768 points 256*2
axes axes axes
A7*2 650MHz A7*2 1.2GHz A53*2 1.3GHz X86-CE*4 2GHz [5*2 4GHz |7*4 4.5GHz
1G DDR+2G EMMC 1G DDR+4G EMMC 2G DDR+8G EMMC 4G DDR+64G SSD 4G DDR+128G SSD 4G DDR+128G SSD

ARM Platform x86 Platform

RTOS LINUX/WINDOWS RTE
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Q-series Product List

Can connect with Q-series extension modules, HCFA's

CPU main unit HCQO-1 00-D CPU unit, support RS485/RS232/CANOpen/EtherCAT EtherCAT/CanOpen servo drives and motors
. . ) ) CPU unit, with high-speed I/O, support Can connect with Q-series extension modules,
CPU main unit HCQ1-100-D RS485/RS232/CANOpen/EtherCAT EtherCAT/CanOpen servo drives and motors
: : _ _ CPU unit, with high-speed I/O, support Can connect with Q-series extension modules, HCFA's
P el L Alleiml - M0+ RS485/RS232/EtherCAT EtherCAT servo drives and motors
Q-BUS interface, For connecting EtherCAT to Q series . . .
Coupler module HCQX-EC01-D modules(HCQX-xxxx-D)coupler, converts transmission Egrr:t:glrl]:revcvgtvr\\”Ititc]hg;csiir'll'es r(i))fcfgcfllon module and host
messages from EtherNet to E-bus signals P
Digital input module HCQX-ID16-D 16-ch digital input module (support PNP/NPN) 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
. i i i . Can connect with Q-series coupler and other
Analog input module HCQX-AD04-D 4-ch analog input module (support PNP/NPN) 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/0 module HCQX-MD16-D 8-ch digital input+8-ch digital output SEM GEMEISe id) CHEEhEs GRUEIER eIt Gianer
extension modules
Temperature HCQX-TS04-D 4-ch temperature measurement module Can connect with Q-series coupler and other
measurement module extension modules
DC power module HCQX-PWO01-D DC power supply module To be released
AC power module HCQX-PDO1-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



I. Naming Rule for Q-series PACs f{gg@

CPU unit
HC Q1X-1300-D-XXXX
|
d Control No. and customization
Product namelee D DCpower
 Power type A AC power
HC

HCFA
controller

x |

M Operating system Number of axes [} Control software module § Additional software module
SYM Type

: Type Jsvm ] Type
B vodelname  LSEL DRSS e

2 Wi 1 i
Qo Basic bus motion controller N/A Standard indows 10 1 HCPACS ! MV?;@:e
: Wi 7

Q1 Standard bus motion S Basic type 3 ISR 2 ROBOT > Edge

controller ] Module 4 QNX 3 CNC computing
Q3 High-end bus motion type 4 MC

controller
Q5 Basic intelligent controller ? N/A
Q7 Standard intelligent

controller
Q9 High-end intelligent

controller



Nameplate description for CPU units

—

[ MODEL:HCQ1-1300-D
INPUT: DC21.6V~26.4V  36W

OUTPUT: 12V 10W

S/N: Y0819562211 I
P/N: 200019Y08520000000000 c €

HCFI MADE IN CHINA

Hia
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Appeara
nce & Interface for Q0 —seri
—series PAC
HCFa

HCFa

HCQ0-1 200

pWR

RUN
ERR
SDPWR
5pBUSY

LINK
ACT
LINK

—
FIIHHILF—‘




CAN/RS485

J : |
[

-

PORT 1 EtherNet

,J_l

PORT 2 EtherCAT

|

KCFa

SDPWR
SDBUSY
Update
Exe

LINK
PORT1-{

PORTZ-I

osus-|

TX/RX
TX/RX
RS232 L TX/RX

CAN Ll TX/RX

1
RS485-|
2

EtherNet/IP

Appearance & Interface for Q0 —series PAC

Function
1 A1l RS485-A
2 B1 RS485-B
3 GND GND for RS485 & 232
4 X RS232-Send
5 RX RS232-Receive
6 10 Input point 0, only support sink input
7 " Input point 1, only support sink input
8 12 Input point 2, only support sink input
9 Qo Output point 0, only support NPN output
10 Q1 Output point 1, only support NPN output
1 24V DC power supply 24V input
12 ov DC power supply 0V, 10 terminal COM
13 FG Gounding

EthercAT ™ |,

HCFa

—mRIERE —



V /
Appearance & Interface for Q0 -series PAC ’_"!gfé

Item Description

1 CAN-H
CAN-L
Common grounding for RS485 master & CAN

RS485 master -A
RS485 master -B
n/c

KCFa

HCQO0-1200

CAN/RS485

i

o

SDPWR

SDBUSY
Update

Exe
LINK

PORT1-i
ACT

LINK n/c
ACT
LINK

ACT

1 il TX/RX
RS485-|
2\l TX/RX

RS232 L TX/RX

Ol N|OOjUn|h~|]WIN

PORT 1 EtherNet poRTz_l
‘ |

PORT 2 EtherCAT CAN Ll TX/RX

EtherNet/IP
[ EthercAT ™
-

n/c

osus-|

RS485: Corresponding to COM2 in the program, the port has built-in
120Q2 terminal resistance, supports Modbus RTU master station, not

support slave station, otherwise error occur and a red triangle

displayed on the device
CAN: Built-in 120Q terminal resistance, supports 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 —series PAC

KCFa

CAN/RS485

AJ -

!

o

PORT 1 Ethe

AJ -

PORT 2 EtherCAT

-

[

L

rNet

|
|

PORT'I—*{
PORTZ-I
osus-|

1
RS485-|
2

RS232
CAN

SDPWR
SDBUSY
Update
Exe
LINK
ACT
LINK
ACT
LINK
ACT
TX/RX
TX/RX
TX/RX
TX/RX

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,
restart after completion
1 1 Reserved

EtherNet/IP

EthercAT ™ |,

4 DIP switches(4 digits) : SW4: RS485 terminal resistance switch, SW3:
reserved and not used, and the combination of SW1 and SW2 defines
different DIP functions

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

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



Technical parameters for Q0-series PAC

31
70 R1z-| aa |

LINK

oaus-l At

+ [l nRx
RS“*"L THRK
sz g RX
can G RK

EtherNet/IP

| :

Eth

Programming

Unit configuration

EtherCAT

Total program capacity

|I-zone (%l)

Q-zone (%Q)

M-zone (%M)

Power-failure holding zone

Other variables

Number of extension Digital module

modules Analog module
External power supply

Communication standard

EtherCAT master spec.

Physical layer

Modulation

Transmission speed

Duplex mode

Topology

Transmission medium

Max. transmission distance between nodes

Max. process data

Communication cycle

HCFa

— mIIRE —

16MBytes
128KBytes
128KBytes
512KBytes
800KBytes
Undefined

Calculated from current consumption

12V/16W
IEC 61158 Type12

Class B (Compatible with Feature Pack
Motion Control)

T100BASE-TX

Baseband

100Mbps (100Base-TX)
Full duplex

Line, Bus and Star-type

Category 5 or higher twisted pair cable
(aluminum foil + braided double shield cable)
100m

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

Minimum 1ms



Technical parameters for Q0-series PAC

CNAOPEN master

spausy

Update

R

vom-i el

oaus-l

Serial port

Link layer

Terminating resistor

Support baud rate bps

Transmission medium

Max. communication distance

Max. number of slaves
Communication cycle

Physical layer

Terminating resistor

Baud rate bps

Max. communication
distance

Topology

Max. number of slaves

Transmission medium

COM1

CcoOmM2
COM3

coM1

COM2

COM1,COM2
COM3
COM1,COM2
COM3

COMT1,COM2
COM3

HCFa
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CAN2.0A

Built-in 120Q, disconnection is not supported

50K, 100K, 125K,250K,500K,800K%11M

Category 5 or higher twisted pair cable
2500m (At 20kKbit/s)

32

Mini. Tms

RS485

RS485, only support master

RS232

Support 120Q, support DIP switching

Built-in 120Q, disconnection is not supported
50K, 100K, 125K,250K,500K,800K%01M

500m

15m

Line, Bus and Star-type

Point to point

32

1
Category 5 or higher twisted pair cable
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Controller

To create a better life thrc




Appearance & Interface for Q1 —series PAC

HCFa
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Appearance & Interface for Q1 —series PAC

Modbus RTU (master/slave
supported)

Free Protocol
COM3(RS232)

CANopen communication

HCFa

—mRIERE —



Technical parameters for Q1-series PAC

[t
ron
v

I

oot
00w
soa0st
vt
act
une
a1
e
act
e

i

Programming

Unit
configuration

EtherCAT

Total program capacity

I-zone (%l)

Q-zone (%Q)

M-zone (%M)

Power-failure holding zone

Other variables

Number of extension Digital module

modules Analog module
External power supply

Communication standard

EtherCAT master spec.

Physical layer
Modulation
Transmission speed
Duplex mode
Topology

Transmission medium
Max. transmission distance between nodes
Max. process data

Communication cycle

HCFa
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16MBytes
128KBytes
128KBytes
512KBytes
800KBytes
Undefined

Calculated from current consumption

12V/16W

IEC 61158 Typel12

Class B (Compatible with Feature Pack Motion
Control)

T00BASE-TX

Baseband

100Mbps (100Base-TX)

Full duplex

Line, Bus and Star-type

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

100m

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

Mini. 500us



HCFa

[ ] [ ]
Technical parameters for Q1-series PAC iy
Link layer CANZ2.0A
Terminating resistor Built-in 120Q, support DIP switching
Support baud rate bps 50K,100K,125K,250K,500K,800KF01M
CNAOPEN
master Transmission medium Category 5 or higher twisted pair cable
n Max. communication distance 1000m (50Kbps)
E Max. number of slaves 32
L] 0 o oo
Communication cycle Mini.Tms
COM1,COM2 RS485
Physical Iayer COM3 RS232
COM1,COM2 Support 120Q, support DIP switching
Terminating resistor s0albeon
£ COM1,COM2 500m
Serial port Baud rate bps COM3 15m
Max. communication COM1,COM2 Line, Bus and Star-type
distance Point to point
COM1,COM2 32
Topology
COoM3 1

Max. number of slaves Category 5 or higher twisted pair cable
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Appearance & Interface for Q5 —series PAC

HCFa
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Appearance & Interface for Q5 —series PAC

P
P
el
k]
i
3

INPUT

N
100-240VAC RS

EtherNet/IP

EthercAT~
[

Modbus RTU (master/slave
supported)

Free Protocol for serial port
COM3(RS232)

HCFa
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V /
Appearance & Interface for Q5 -series PAC ’_':gfé

COM1 Hardware RS485
COM2 Hardware RS485
COM3 Hardware RS232

COM1~COM3

Baud rate : 4800-115200bps

Communication format: support parity, stop bit: 1 or
2 bits

Communication protocol: Modbus RTU master-slave
and non-protocol communication

EtherNet/IP
EthercAT™
| |




I Appearance & Interface for Q5 —series PAC

INPUT

100-240VAC S
L

N/A Do not connect
N/A Do not connect
Signal Shield ground
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 -15%~20%
range

Power input 100W
Undervoltage

AC80V
level
Output voltage 12V
Voltage o
fluctuation L%

Output Power 60W

HCFa
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Technical parameters for Q5-series PAC

Programming

Unit
configuration

EtherCAT

Total program capacity
|I-zone (%l)
Q-zone (%Q)
M-zone (%M)
Power-failure holding zone
Other variables
Digital module

Number of extension Analog module

modules
External power supply

Communication standard

EtherCAT master spec.

Physical layer

Modulation

Transmission speed

Duplex mode

Topology

Transmission medium

Max. transmission distance between nodes

Max. process data

Communication cycle

HCFa
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16MBytes
128KBytes
128KBytes
512KBytes
800KBytes
Undefined

Calculated from current consumption

12V/30W

IEC 61158 Typel12

Class B (Compatible with Feature Pack Motion
Control)

TO0BASE-TX

Baseband

100Mbps (100Base-TX)
Full duplex

Line, Bus and Star-type

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

100m

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

Mini. 250us



Naming Rule for Q-series Modules

Coupler module
HC QX - EC-Q-%XXX

g Control No. and customization
HC HCFA g Power type
controller
4 Function module
| ID Digital input TS  Temperature input
OD/0C Digital TC Temperature
output ContrOI
MD Digital 1/0 HB Disconnection
QX QX slave module gitall/ Aletaction
AD Analog input
RX RX slave module HC  High-speed input
DA Analog
output LC Load cell
PG Pulse output

MA Analog 1/0

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

GM
RS

AW
EC

PD

DC power
AC power

Motion control

Serial
communication

|O-LINK
Any-wire

Ethercat
coupler

Power
extension

PF

X

HCFa
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IO power
extension

Grounding
terminal
extension



Z,
Nameplate Description for Coupler Module Hcrd

POWER INPUT: DC24V(-15%~+20%) 70mA (Typ.)
POWER OUTPUT: 12V 21W

LN WA C€ ._r.‘

[ MODEL:HCQX-EC01-D

S/N: Y2119557811

P/N: 200019Y0852000000000 MADE IN CHINA
HCFa



Appearance & Interface for Coupler Module

EC coupler

HCFa
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Naming Rule for Q-series Modules

Q-series extension module
HC QX-0D16-BX XXX

et

HC HCFA
controller

\ 4

Series name

QX QX slave module
RX RX slave module

ID
OD/0C

MD
AD

DA

MA

mmdl Function module

Digital input
Digital output

Digital 1/0
Analog input

Analog output

Analog 1/0

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

16

TS
TC

HB

HC

LC
PG

[
>

16-ch
output

Temperature input

Temperature
control

Disconnection
detection

High-speed input
Load cell

Pulse output

D
A

GM
RS

IL
AW
EC

PD

4 Control No. and customization

DC power
AC power

Motion controller PF

Serial
communication TX

|O-LINK
Any-wire
Ethercat coupler

Power extension

HCFa
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1O power
extension

Grounding
terminal
extension



Nameplate Description for Q-series Extension Module

—

MODEL:HCQX-ID16-D
INPUT: DC24V 5mA (Typ.)

| QBUS OUTPUT: 0.8W

RN C€ o El

SIN: Y2119557811 |

P/N: 200019Y0852000000000 MADE IN CHINA E
HCF3



Appearance & Interface for Q-series Extension Modules

Remote Extension Module

Note: On the top of the ! k

AD/DA/TS module, 24VDC
needs to be supplied.

HCFa
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I. Software Function fig.ga_

Motion control Protocol

High-speed pulse I/0 (200KHZ) (Q1

supported, QO Q5 will support

ingle axis positioning Electronic gear
cl ) =1l DCC (]
Electronic Cam\Flying Shear\rotary Shear
Linear \Circular \Helica
Interpolation

CNC G-code control\ Robot control Other fU nctions

CANopen HiModbus

RS232/RS485 Eth eﬁet/lP)

UA EtherCAT. ™

Program
CPU parameter
1/0 configuration

Recipe




) Software Features

High speed & high
config. ——
PAC
Flexible system config.
he number of slave stations is up to
65535
Various modules
(digital, analog, temperature,
positioning)
CODESYS platform
Based on standard PLC OPEN
standard
Built-in 16-ch high-speed I/0 (Q1)

Ultra-short synchronization period

Compatibility

Various bus interfaces
(MODBUS TCP
MODBUS RTU

@\ [0\
EtherCAT
OPC UA

EtherNet IP)

High ease of use

Modularization and
standardization
6 programming languages
(ST,LD,IL,SFC,CFC,FBD)
USB driver-free
12mm ultra-narrow module &
can be pulled/pushed

Terminal block

HCFa
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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

Innovation-Integrity-Service



I. EtherCAT Introduction HCEd

EtherCAT-Industrial Ethernet Fieldbus

x \ o

A _/- : " \%%3:?,%
\; 3&’;“\\\\’%\ ::?‘

P % ‘a\ 'Q““Q\_

@ NG




. EtherCAT Principle Rcra

—
EtherCAT.




|| ) Topologies Realized by EtherCAT Hera

Topology: Topologies that support any structures

Line type

Master

Star/tree-type

Innovation-Integrity-Service



I. EtherCAT max. number of nodes HCrd

Nodes: 65535 theoretically

Defined by the EtherCAT slave
address assignment

Slave power supply and network
delay need to be considered




EtherCAT Communication Distance

Simple physical layer
Physical layer: 100 Base-Tx, 100 Base-Fx, LVDS

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) LVDS*
100 m
Oy

Master Igl Igl Igl Igl Igl
| | o | | s | S a
R ERGER ERGER |
Ethernet on i 3 i3 bia B Ethernet on
100BASE-TX ~LMIERMEE, K =“1= 100BASE-FX
up to 100 m - (fibre optics)
with (©) S up to 2 km
transformer 7 N\ Eth t LVDS* phyvsical
coupling (@] [(@) \ erne OTayer: physica

for modular devices

HCFa
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Z,
EtherCAT Communication Speed Herd

* 40 axes (6 bytes of input/output data per axis)
e 50 I/0O stations for a total of 560 EtherCAT Bus Terminals

« 2000 digital + 200 analog I/0, bus length 500 m

 EtherCAT performance : Cycle time 230us at 33% bus load,
message length 77us

EtherCAT

Profinet IRT

Powerlink

Profinet RT 6353 s

0 1000 2000 3000 4000 5000 6000 7000 8000

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



g,
EtherCAT Synchronization Accuracy HCrd

_______________________________________________________ -Long-term observation of two

pe———\ [ independent devices with an oscilloscope:

ke 300 nodes with cable length of 120 meters

T :x ¥ | Syncjitter: ~ +/-20ns |

_ | _ | ; ; _ _ | _ 1 Blue: The synchronization signal of the reference node is
| | T—— | ' 3 1 used as the trigger signal of the oscilloscope
2 00 “" S che 200w _'ﬁ' Cm * 149VD Cyan : Multiple sync signals for test nodes

Z .‘“’ﬂ Uﬂﬂﬂﬂ 5

EtherCAT Ethernet Control Automatlon Technology




Supported Vendors by EtherCAT Fcra
Panasonic LTi/DRIVES OMRON [=Z] BECKHOFF HITACHI

KOLLNMORGEN u STEK Fast, Accurate, Smooth Motion Control Inspire the Next
oy [KOLLMORGEN | EW HIWIN. Hne
W Because Motion Matters™ UL aaaaa e e §mbnm Mation Centrol & Systems \J ? \\J SANYO D E N KI
cecmoncs LA T 29 DANIELI A;'IO:‘:T.'C;N ANMK HulGenN TOSHIBA
_ Quality and Innovation Ci Power and productivity -
Orientalmotor LADNELIA FAPIP iosloa " 3 LS Industrial Systems
Schneider M e~ Divisione_  TRINAMIC —
bneider CINFRANOR e &5, TRINAMI %3 STOBER
Mo A Hi inc. ingenia ADVANCED - FESTO
Lenze JJBR AéHivertecinc. wgnamionaL ingenia® _ZAREANCER w/nmn

/:7 DELTA TAU .cgﬂ:w yYASKAWA S—S FAULHABER BONMET Slfl_(-b ferrocontrol M_i

“.*J—‘ Data Systems, Inc.

~ N i LENORD ~— |
saumuLLer CHE & [&] crescen crewwronic €3 LENORD W " MBO | e

Harmonic [—
IRTCECX| » o ///ACD TECHNOSOFT Drive AG 2 NY os A

mation C‘an{r’ﬂf RUPPE INA DRIVES & MECHATRONICS GROSCHOPP ™Y
ESTUN LOGe OFgdBaumer SERAD [ G esition eSS
GEFRAN  MACON ) mwonmaw, - miControl® _MTRIO Bdrive
MOOG ’//Il met[:jonlx MOTION UNDER CONTROL — Vi =71:-/5 EQII E OOOOOOOOOOOOOOOO a
: __ servo drives SIGMATEK Iman=s
promicon £S5 wiecapion O inamcs %ﬁsﬁ CERUINOIN  sa, 2D PRODRIVE
iy Prima _ @unkermotoren G zub <
Elmo R E'.ectro advanced rnotl: solutions Jeﬂer g [K@S"L_I'Z&"__.
ey @ TDE MATNO G e “waloRe TP ECKELMANN
controls ) EP;T:NW N ;%§T§ "umo M I<i= 137\ RGDQ/’\A'@
‘TOT!ME S‘,O? Jenaer Antriebstechnik GmbH T et —~ . - ®
) E Fonrenbach  EBa T aooEe Rexroth JM[e)|%[e) 4
e Ol G2 BONFIGLIOLI R R or e Grosy  Bosch Group
Y EMS sy"em’

Z = bachmann. G
EQWE\C{NEVEEEINEEQPM driven by precision ° SERVOTRONIX SIpro ’ fs Servoland

always in motion™ sistemi pragrammabili w e /R N ER

~PDINDEL AG [ Fuji Electric FA Components & Systems

NNNN ELLE ELEKTROMNIK



Software Function-CODESYS

CODESYS
Q series PLC chooses CODESYS as the software development
platform.
As a powerful industrial automation software development platform,
CODESYS has the following characteristics :
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
Support data interaction with high-level languages
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
Provide HMI interface editing window, engineers can design more
user-friendly screen
Provide data collection, monitoring and analysis tools
Provides error diagnosis and in-circuit emulation capabilities,

HCFa
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HCFa

Software Platform Architecture R —
CODESYS Application IEC 61131-3 edit, § Hardware and bus
Composer CODESYS i :

Development professional CODESYS Safety

layer CODESYS deyelopment
(IDE) Profe's;»ionagd s Motion control Visualization
Developer Edition
CODESYS Automation Platform -

CODESYS
OPC Server PLC Handler

Communication

layer
CODESYS Gateway Server -
. CODESYS SP Runtime System CODESYS SP Safety Runtime System
Device hardware

layer

IEC 61131-3 || Internet || Device target Safety application
application service || Vvisualization







HCFa
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Application training

01-Programming software installation

To create a better Ii
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. . HCF
01-Programming Software Installation _.aﬁ...m;,ﬁa_

CODESYS installation and configuration requirements

onfigqorstion

configuration
Operating Windows 2000 (Windows Vista/Windows Windows 7/8/10(32/64bit)
system 7/8/10)

rav RN

Hard-disk 200M 2GB
space

Pentium V, Centrino>1.8GHz, Pentium V,
Processor Pentium M>1.0GHz Centrino>1.8GHz,
Pentium M>1.5GHz

The software installation package can be downloaded from HCFA website, the
download link is :

class.hcfa.cn




V /
01-Programming software installation fﬁfé

| CODESYS 64 3.5.13.0 -
 m 7
Welcome to the InstallShield Wizard for l e grocment " Destination Folder o
CODESYS 64 3.5.13.0 Please read the following license agreement carefully. CODESYS Click Next to install to this folder, or click Change to install to a different folder.

CODESYS

L Dl L L L Ll The InstallShield(R) Wizard will install CODESYS 64 3.5.13.0 on

: License Ag reement ‘;7 Install CODESYS 64 3.5.13.0 to:

your computer. To continue, click Next. g C:\Program Files\CODESYS 3.5.13.0\
for the usage of a CODESYS Software or CODESYS
Software Package

General Terms of License (End User License Agreement) for the
supplied Software. Please read this Software User Agreement
o . ’ carefully before using the supplied Software. Downloading or
WARNTNG: This program s protecsd by, copyright lawiiand - installation of the Software constitutes recognition by the customer
international treaties. 253 &

of the conditions of this Agreement.

The followinn conditinns are anreed hetween vnii as the anftware

(@)1 accept the terms in the license agreement

(") 1do not accept the terms in the license agreement
Open Source Licenses

InstaliShield InstallShield
< Back Next > ] [ Cancel < Back “ Next > | l Cancel ] < Back “ Next > ] I Cancel
CODESYS 64 ‘E CODESYS 64 3.5.13.0 - InstallShield Wizard * 1 CODESYS 64 3.5.13.0 - InstallShield Wizard X
[ Setup Type Custom Setup ‘- Ready to Modify the Program "
Choose the setup type that best suits your needs. CODESYS Select the program features you want installed. CODESYS The wizard is ready to begin installation. CODESYS
Please select a setup type. Click on an icon in the list below to change how a feature is installed. Click Install to begin the instzllation.
i Feature Description If you want to review or change any of your installation settings, dick Back. Click Cancel to
(@ Complete " CODESYS ... Next generation exit the wizard.
All program features will be installed. (Requires the most disk space.) £~ | CODESYS Control Win 63 object oriented programming tool
@ =] CODESYS Gateway 64 for IEC 611313 PLC programs.
- This feature requires OKB on
_) Custom your hard drive. Ithas 0 of 1
Choose which program features you want installed and where they will subfeatures selected. The
@ be installed. Recommended for advanced users. subfeatures require OKB on your
hard drive.
InstallShield Installshield InstallShield
[ <ok [ wet> ][ concel | Help <Back Cance <Bock Cancel
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I. 02-Create New Projects

Use programming software to write
a simple sample program to realize
single-axis motion (such as absolute
positioning, relative positioning, or
jogging, etc.)

Create new
projects

Preparation and
installation

Create new
projects

Install device
library and
program library

files

hardware devices
(the device must
have a
description file
installed or it will
not be
recognized

Online simulation
or download
program to PLC

Variable mapping,
configuration
program operation
mode and priority

Compile checker
without errors

Write a sample
program

HCFa
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Online
debugging

Edit visualization
interface

Debug in the
visual interface

Save the project




. 02-02-Create New Projects

©

Fle | Edit View Project

=

New Project...

D)

21 New Project

Categories:

HCFa
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Templates:

+{_Jl Libraries

7 I

Upen Project...

Close Project

Save Project
Save Project As...

Project Archive

Source upload...

Source download...

Print...
Print Preview...

Page Setup...
Recent Projects

Exit

=

-&ESEd@

Build Online Debug Tools Wi Empty project |HMI project Standard
project project w...
Ctrl+N v B |
S Select project type |
Cirl+0O -
l] Start
eck project
Ctrl+S acrrint
“ < Ron e | Fill in the project name |
7
, A project containing one devige? one application, and an empty implementation for PLC_PRG
BaS i Name: L.lntiﬂrd/
Location: |D:\Cod|=sysPorject ~
| Select save path
(o ] concn
GStandard Project x
4 Rece x You are about to create a new standard project. This wizard will create the following
'I :'i I objects within this project:
Alt+F4 . .
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG Select t t
- A reference to the newest version of the Standaym dZ\fi(c:e arge
Device: HCQ1-1300-D (Zhejiang Hechuan Technology) v
PLC_PRG in: |Structured Text (ST) ~

Select the programming language of the main program
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. 03-Programming Interface Introduction

CODESYS

HCFa

—mhllnRE —
Menu Bar
o lntiteds nrgiect  CRNESyS Tool Bar - b
File Edit Miew Proj Build Online  Debu Tools Window  Help Y
Bl & v~ o«  mEX AYAS NN B8 , gRI|(EEtE=23 o 1B | w2 |
Devices = 0 X || Device x -  TooBox - 0 x
=) Linbtied3 ¥
= Communication Sattings Scan network... | Gateway - | Device +
= ) Device [connected] (HOQ1-1300-D) s J
= B PLcLogi Applications
- o Application [run] * mm i . .
. Library Manager Backup and Restore — :
(8] mLc_pre (prE) g aa
= (@ Task Configuration h L] . @
= Gateway
& MainTask Log
& ric_rre Gateway-1 [0301.C078] (active)
5% LocalDevice PLC Settings IP-Address: Device Name:
5 "% SoftMotion General Axis Pool ocalhost HCQ1-¥330_979
e sl Port: Device Address:
1217 0301.C078
Users and Groups
Target ID:
7
Access Rights 1ae7 o
Target Type:
Symbol Rights 4102
Target Vendor:
Task Deployment Zhejiang Hechuan Technology
Target Version:
Status 35,1410
Information
Message Bar
Your gfvice can be secured, Learn more..,
Download - | 0 error(s) |® 0 warning(s) |[@ 1 messageis) || % ¥ |
]
|'3 Dewices | [ POUs I [E] Messages - Total 0 emar(s), 0 waming(s), 6 message(s) W'ﬁatch i | m

Device user: Anonymous

Lastbuld: © 0 @ 0

Precomple: i

Fro.

gram loaded Program unchanged

On-line Mode |

Project user: (nobody)



03-Programming Software Settings

® Untitled3.project - CODESYS

File Edit View Project Build Online Debug
S—a == dh 05 A 0g
Devices v 3 X
= [ Untitled3 =

= [ Device [connected] (HCQ1-1300-D) |
=2 PLC Logic

- [} Application [run]
m Library Manager
[£] pLc_PrG (PRG)
= E Task Configuration
=-§& MainTask
&] pLC_PRG
3 LocalDevice
"3 SoftMotion General Axis Poal

Tools | Window Help

( Package Manager... -

m Library Repository...
| [} Device Repository...
&) Visualization Style Repository...

Gateway

C W cense Repository..

Devic:

A [l License Manager...

Scripting

L Import and Exg

PLC Settings

PLC Shell

Users and Groups
Access Rights
Symbol Rights
Task Deployment
Status

Information

= Opti
Customize. ptions
F ‘

@] crceditor

% CoDeSys 2.3 converter
€ Composer

%| Debugging
 Dedaration editor

| B Device description download

[ Device editor

{] FBD, LD and IL editor
L Help

L @ International Settings

m Libraries

m Library download
& Load and Save
B2l Monitoring

¥ PLCopenxML
_! Proxy Settings

Y1 ol Y S G,

User interface language:

(") Same as Microsoft Windows

HCFa
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X After the installation is
completed, the default
interface display language of
CODESYS is English by default.

© Specific language: ||English

If users need to switch the

Please note: Changing |Deutsch
application is restartegSusls
language and will then|espafiol
francais
_ italiano
Settings for the CODEYS . oo

= a5
() Same as user interfg B

© Specificlanguage:  English

display language of the

CODESYS software interface,
they can switch the interface
language through the drop-

Cancel

down tab in the menu bar
Tools—Options—Language
Settings—User Interface
Language, and click Confirm
and restart the CODESYS
software to make the settings.



¥

03-Programming Software Help System

N

After the CODESYS is
installed, the help
instructions for the
software will be installed
by default. After opening
the software, users can find
"Help" in the menu bar,
and click "Contents" to
open the online help. Users
can quickly search based
on index or search
keywords.

Debug

o 08 05

i

x

-

HCFa
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Tools  Window | Help ‘
& Contents Ctrl+Shift+F1 o || =
[2] Index Ctrl+Shift+F2
@ pevice x &) Search
CODESYS Hg ane 3

Communication Settings Display Usag“ CODESYS Help —

o About... ck 2] & | Gcontents | HIndex A Search | &
Applications =t R e

- CODESYS Development System
# Q Fieldbus Support

@ Runtime Systems, OPC UA Sen\
Files | @ @ CODESYS Application Compose

s | (-9 CODESYS Store
- CODESYS Visualization

Backup and Restore

Log [+ Q Libraries
] Glossary
# Add
PLC Settings W Niiom
PLC Shell

Users and Groups

Access Rights

& Contents | ) Index
Ready

CODESYS Development System > Reference, User Interface > Dialogs > Dialog
‘Options’

Dialog 'Options’

Function: You use the dialog for selecting the CODESYS options. With these
options you configure the appearance and the behavior of the user interface.
CODESYS saves the current configuration as standard settings in the local system

Call: Main menu Tools - Options

= Dialog ‘Options’ - 'SFC editor

= Dialog 'Options’ - "Libraries’

= Dialog 'Options’ - "Library Download'

s Dialog 'Options’ - 'CFC Editor’

= Dialog 'Options’ - ‘CoDeSys V2.3 converter

s Dialog ‘Options’ — ‘Declaration Editor

= Dialog ‘Options’ — '‘Download Device Descriptions’
s Dialog 'Options’ - FBD, LD, and IL'

s Dialog 'Options’ - Device editor

= Dialog 'Options’ - Help'



03- Installation of Device Description Files

i

Debug | Tools | Window Help
AN a0 »
g4 2% | | @ Package Manager... » m N ; c
Ml Library Repository..
e | ] Device Repository...
vl @ Visualization Stvle Repositorv... —
C u L ) Library Repository X
A u Lre Location:  System = Edit Locations...
| (C:\ProgramData\CODESYS \Managed Libraries)
S (2]
B i) » =EoEEs X
st |
C &« v <« Ql.. » runtimev3_S.. > v O  #EZ=runtime v3_5_13_10" P
- Cor r |
Fi |~ R By O @ Uninstal
< ¥ Deoume ~ z=wm B EHES e ——
L h % - R HS| Counter Drv 2018/11/22 14:45  Srfiss
+ =B8R [ GenerallO.devdescxml 2018/9/513:30 XML
= pee=| [7] HCFA X3T ESlxml 2018/11/6 16:33 XML 3
) 41 = [] HCQ1-0300-D.xml 2018/10/29 9:58 XML 37€
PLC Settin * b E5 [7] LocalHSInput.devdesc.xml 2018/9/7 11:08 XML 3z
+
W =F
PLC Shell * = 05
_ DATAD) v < >
. Find...
P IEEN): | Q1 EFISEEFREIGCE | | ATEsOsiERE (famlte v
Users and L p— | Details. ..
.Lmuupujri.du:guly e
cpENdENacs. ..
|
Library Profiles... Close

HCFa
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The "Device Library" is for
installing and uninstalling
devices, and for users to view
device information. Only after the
subordinate device is added to
the device library, the user can
find the corresponding
subordinate device in the "Add
Device" tab, otherwise the
subordinate device cannot be
used. . Select Tools—Device
Library, and select "Install” in the
dialog box of the device library
to import the corresponding
device files. The devices that can
be added include the supplier's
PLC, SoftMotion motion control
equipment (encoders, drives,
etc.), fieldbus and special
interface and other equipment.



03-Installation of Library Files Hera

Devices v B X | as Axst [ [f] HCFA_X3E_Servo_Driver i) Library Manager x
= £} Application ¥ ||%2Add library X Delete library | “ Properties 3 Details | 5] Placeholders i Library repository

. GVL Mamaa N:¢
If a project needs to use an - pE— [ T——— ‘
external library, the user TET Fors (o) 4
needs to install the library -4 :;C-"RG i { Location:  System v| | Edtlocatons... | | ng
. . . o ACT (C:\ProgramData\CODESYS \Managed Libraries)
file by himself, double-click @ M j - - o
the "Library Manager" in [E) sodeet (RG) , E
= 1 Installed libraries: _Instal. . HCl
the left tree menu, enter j EERSEH ) IR e o . =
ny . " {E] TCP_Server (FB) 1 Uninstall
the I.‘Ibra"ry Flle Manager ! = (@8 Task Configuration i) select Library X
and find "Resource = & EtherCAT Task
Library" — "Install" — 8] sodeet € > v meal. ExB v SE s
Library file” need to be | @ﬂ?a:m o smens —
. 17 " 0 v 5= g: -
installed—" Open” to L ——
complete the installation = & visu_Tasc W s D P
: . > -library |
of the libra ry file. s 8 visiems.visu_Prg > e COMPILED-LIBRARY 34 L
Qs Trace N EE
& Trace_1 |
= NEEES f s E |
& Figamik == |
@ Visualization 0 5 ‘
2 LocalDevice =7 L
2 SoftMotion General Axis Pool e 45 (C) R
= [{J EtherCAT_Master_SoftMotion (EtherCAT Master Softv — PATA /P
g LocalEtherCATDevice (LocalEtherCATDevice) XAEFE(N): ‘HCFA_UT!LS_ZJX_OOOG.compiIe v‘ Compiled library files (*.com v
= (s} HCFA_X3E_Servo_Driver (HCFA X3E Servo Driver)
W& Axis1 (SM_Drive_GenericDSP402) ‘ d e




03-Task Configuration and Priority HCFa

— WIS —
Task management can be carried out in the task configuration
of the tree menu. A new standard PLC project will automatically
generate a cyclically executed task, which is automatically
associated with PLC_PRG. The default task period is 4ms and the
priority is 1. The PLC program is only tasked by the task. The call
will only participate in the compilation and actual execution.
Right-click Task Configuration — Add Object — Task, define the
task name and complete the creation of a new task. You can o _ — —
., - ns Axisl  [[f] HCFA_X3E_Servo_Driver U Library Manager % MainTask X
create up to 100 tasks of different types, and execute them = O Avphcation =) |[ contratn
. . . @ cn
according to the priority qrdgr set by the user. The smaller the iE— provty (031 % 1
number, the higher the priority. In the same case, execute from 1§t Tpe
top to bottom in the order in which the tasks are configured. B Act (@0 | e thisenk 10
. @1‘ me Watchdog
|E] Socket (PRG)
[E] Tcpserver (PRG) O ke
B v 2 X @ bevice x e: é] TCP_Server (FB) Time (e.g. t#200ms):
3 e - ask - onfiguration . 3
__ﬂm :;:e (HCQL-1300-0) Communication Settings Gatewa) n ng;LTT_:aSk Sensitivity:
- -E{HEC:’Q:'. . Applications 8] socket
ngrayMar\agel Backup and Restore I _ I ok Add Call q Remove Call [# Change Call & Move Up & Move Down | ™= Open POU
4 L% :::::RG Frel Files S ] TCPServer POU Comment
- ® % cut =g vIsU_TAsK Input Assistant
g% Copy - 8] visuElems.Visu_Prg
2 LocabDevice | Paste PLC Settings & Trace - Textsearch Categories
SoftMotion Ger{ % Delete |
’ Properties... PL shell L aq T};‘_';EQEE Programs AQN:mIe Type Origin
ject » ups = pplication sppicaton
S v e
[ Edit Object % Locabevice 3 PROGRAM
i j i mbol Rights @lm | ] PROGRAM
Edit Object With... Symbol Righ % SoftMotion General Axis Pool N o .
Task Deployment = (i EtherCAT_Master_SoftMotion (EtherCAT Master Soft .
Eﬂ LocalEtherCATDevice (LocalEtherCATDevice)
sters = L_ﬂ HCFA_X3E_Servo_Driver (HCFA X3E Servo Driver)
Information HgP Axis1 (SM_Drive_GenericDSP402)

Cancel
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HCFa

04-Variable Data Type — R —
Q1-Supported data types (following IEC61131-3
ification &
Boolean variable Integer data
Boolean variables take values TRUE and FALSE BYTE,WORD,DWORD,SINT,USINT,INT,UINT,DINT,UDINT,LINT,ULINT are all
Reserve 8 bits of storage space, usually prefixed with x integer data types. Each of the different data types contains a different
orb set of values. The following table lists the range for each integer data
Type Lower limit Memory
space
BYTE (byte) 8 bits n
WORD (word) 0 65535 16 bits (2 bytes) n
DWORD (double word) 0 4294967295 32 bits (4 bytes) n
SINT (short integer) -128 127 8 bits n
USINT (short integer 0 255 8 bits n
without sign)
INT (Integer) -32768 32767 16 bits n
UINT (Integer without 0 65535 16 bits n
sign)
DINT (Double integer) -2147483648 2147483647 32 bits n
UDINT (Double integer 0 4294967295 32 bits n
without sign)
LINT (Long integer) —263 —263-1 64 bits n
ULINT (Long integer 0 2604 —1 64 bits n

without sign)



I. 04-Variable Data Type

Date and time data types
CODESYS provides date and time data types by default, as shown in the following table:

Type Lower limit Memory
space

TIME_OF_DAY TOD#0:0:0 TOD#23:59:59 32-bit

DATE D#1970-01-01 2106-02-07 32-bit date

DATE_AND TIME DT#1970-01-01- DT#2106-02-07-06:28:15 32-bit dt
00:00:00

TIME T#0S T#49D17H475295MS 32-bit tim/t

REAL/LREAL ( Floating point )

REAL and LREAL are floating-point data types that refer to rational numbers. Among
them, REAL occupies 32 bits of storage space, and LREAL occupies 64 bits. prefixed with f
REAL storage range : 1.175494351e-38F ~ 3.402823466e+38F
LREAL storage range : 2.2250738585072014e-308 ~ 1.7976931348623158e+308

Type Lower limit Memory
space

REAL 1.175494351e-38F 3.402823466e+38F 32bits

LREAL 2.2250738585072014e-308 1.7976931348623158e+308 64bits f

HCFa
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I. 04-Variable Data Type f{gfa_

STRING (character string)

String type variables can contain any string of characters. The size of the variable at the time of
declaration determines how much storage space is reserved for the variable, which involves the number of
characters in the string and can fit inside parentheses and square brackets. If the size specification of the
variable is not given, the default size is 80 characters. In IEC, the string type data is \O terminated, so the
actual position length of the string in the memory needs to be calculated as the string length + 1.

Basically, in CODESYS, there is no limit to the length of the string, but the string function can only handle
1-255 characters.

WSTRING (character string)

Since String can only handle characters in the ASCII code table, if the user needs to use the character type

in the Unicode encoding, he needs to choose to use Wstring to implement it. A character occupies two
bytes in Wstring.

Type Memory space Declaration example
result

STRING Default: 80, max. 255 sVar: string;
(defined by the string  sVar: string (1) ;
processing function of  sVar: string (255) 256 3
STRING) = 'ABC' ;

WSTRING Undefined wsVar:wstring:= “Welcome” ; 6 4 ws
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05-Naming Rule for Variables

v

Naming rule for Variables in IEC needs to follow the following rules:

1. The first character of a variable can be a letter (abcd....) or an underscore ()
2. It can be followed by numbers (123...), letters (abc...) and underscores ()

3. Variables are not case-sensitive (abc and ABC represent the same variable)
4. No special characters in variable (E.g.: ! , " , $etc)

5.No space (a b) and continuous underscore (a b) in variable

Keywords in IEC61131-3 cannot be used as variable names.

For example:

Logical operation keyword : AND, OR, NOT...

Data type keyword : BOOL, INT, REAL...

Type and Structure Definition Keywords : TYPE, STRUCT

Block or program keyword : FUNCTION, FUNCTION BLOCK, PROGRAM
cannot be the same as the function block name

Keywords are automatically capitalized in blue in the program

HCFa

— hllixE —



I. 05-Naming Rule for Variables fﬁmf?

Naming rule ( no mandatory requirement )

] |
I
1 I
[ : . I
| Input variable i Var_INput 1 Floating points No. /r LREAL/REAL
: Output variable o Var output |
L= . [ d/i DINT/INT/SINT
Global variable g I
Hard : : I ! w DWORD/WORD
a:l ware inpu ! by BYTE
Hardware output Q i b BOOL
h ! Time T TIME
Functions Length Example
Level 1 4 For classification; b main axis jog button
(optional)
Level 2 8 Functions: hf jogging speed; gf main axis jogging speed

Innovation-Integrity-Service
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I. OG-Simple Programming — IR —

Example 1 Q1 Platform - Square Wave
Program with Adjustable Duty Cycle

@.Creation of new projects
®@. POU creation

®. Variable declaration

@. Programming
®. Use of the debug function



. . . C
. 06-Simple Programming — New Projects ﬁﬁ...gﬁa_

D)

21 New Project >

e Categories: Templates:

+~{_Jl Libraries = °m
B= o (P | E &3
File | Edit View Project Build Online Debug Tools Wi Empty project |HMI project | Standard Standard
= project project w...
=] New Project... Ctrl+N I
— > | Select project type |
[& Open Project... Ctrl+0O -
M Close Project P — e
Start
= + t
I Save Project Ctrl+S Check projec
J. ' - rd Fill in the project name |
Save Project As... 7

A project containing one devige? one application, and an empty implementation for PLC_PRG

Project Archive 3
Basic Name: Unti ﬂrd/

Source upload...

Location: |D: ‘CodesysPorject o

Source download... Select save path

& Pprint.. ——

Print Preview...

[] Page Setup... GStandard Project pd

Recent Prl:ljects 4 Rece You are about to create a new standard project. This wizard will create the following
objects within this project:

li‘._j

Exit Alt+F4

- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standaym 32'\22’; target

Device: HCQ1-1300-D (Zhejiang Hechuan Technology) v

PLC_PRG in: | Structured Text (ST) e

Select the programming language of the main program




06-Simple Programming — POU Creation

S H & #4054 85
Devices v o X
= 3 Untitled? -

=81 PLC Logic

= ([ Device (HCQ1-1300-D)

= ?:j Application

@3- 0 8%
(1) pevice x

Communication Settings

Scan network...

Gateway v

Applications

m Libr;
[5) rc
= (&4 Tasl
=&

2 LocalDevice
2 SoftMotion

R 2

Cut
Copy

Paste

Delete
Refactoring

Properties...

kup and Restore

-_—e e e e e O O e e o oy

’

7
/ New POU (Program

Add Object

Add Folder...
Edit Object
Edit Object With...

Login

Delete application from device

& Devices | [} POUs

In

Alarm configuration...
Application...

Axis Group...

Cam table...

CNC program...

CNC settings...

Data Sources Manager...
DUT...

External File...

Global Variable List...
Image Pool...

Interface...

Network Variable List (Receiver)...
Network Variable List (Sender)...

Persistent Variables...

—Organization Unit ) ,

1 First, right-click

- Application—Add

i Object—POU, fill in the

: name of the POU, select
, the block type, support

| siX programming

' languages, and select

POU...

Mess

Dow

Naq

BELELD

ePEE«Ee DB ES ARCOROB

Le

POU for implicit checks...
Recipe Manager...
Redundancy Configuration...
Symbol Configuration...
Text List...

Trace...

Trend recording manager...
Unit conversion...
Visualization...

Visualization Manager...

Structured Text (ST) to
\ Wwrite a sample program.

~
be secured.

—_—— . . - . - e e - .

S

- [ou.

yarning(s), 61

~

7’

\
\

/
/
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Add POU X

ﬂ | Create a new POU (Program Organization Unit) =

Name:
POU =

Type

O Program

(L) Function Block
Extends:

Implements:

Access specifier:

Method implementation language:

Structured Text (ST)

(") Function
Return type:

Implementation |language:

‘Structured Text (ST) ~ |

Continuous Function Chart (CFC)

Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBD)
Ladder Logic Diagram (LD)
Sequential Function Chart (SFC

Structured Text (5T)



I. 06-Simple Programming — Program Example fﬁfﬁ

Declare the following variables in the variable

v = PLC_PRG X - - \ Auto Declare x

I PROGRAM PLC_PRG Variable declaration - E
= 2 VAR statement Scope: Name: Type:

2 fETimerl TON; /) = o728 VAR v 0| ME

4 index tINT:=10; A e

- ivar INT; S Object: Initialization: Address:

3 iRectangle :INT; //FEES, EETE PLC_PRG [Appication] Y

7 iRatiol INT:=5;//"1"E S 58 Elags: Comment:

E iRatio2 INT:=5;://"0" 158 T &5 () consTanT a

5 END VAR (JRETAIN

() PERSISTENT v

Write a program in the main program window

=] 1 (t A FEE— - E i ST, BT S T E#FRatiol Ratiol B LI i & 5 iFiRectangle §901 "0 m 50 S BE /S DA S A E)
2 feTimerl (IN:=NOT fbTimerl.Q, PT:=T#300M3 ) o
= o secor Scope: variable scope
f  irectangle:-i; Name: variable name
= € IF iVar<iRatiol AND fbTimerl.Q THEN .
O Type: Variable data type |
T index:=20; i Object: The application where the variable
ii EHD—;‘;arFD: |S |Ocated
2 Initialization: variable initial value
I i A Address: Mapping relationship between
o ] e i on temitacios s VEITEISIIES £t GETiEl IERIEE (el
i indexcei Flags: Variable types can be set to constant,
S held and persistent
z1 END CASE Q
- Comments: Comments in the format

(*comment content®)

Innovation-Integrity-Service



I. 06-Simple Programming - Simulation Function ﬁgg?

In addition to downloading the
program directly to the PLC for
online operation and debugging,

If the gateway is not turned on, find "Online" in the menu
bar and select "Simulation" to enter the simulation mode.

After checking it, will appear on the left side of the
simulation. Follow the steps to log in and run the program
directly to perform program simulation debugging.

CODESYS also provides online
simulation function without
additional hardware

Online | Debug Tools Window Help . S — :
- e ~[E1 PLC_Motion PRG) S 1| (‘SR iE S LA 5 iR, BT A ARatiol ARatiol &y LR, ~
% Login t+F8 [2] PLC_PRG (PRE) 2 fbTimerl (IN:=NOT fbTimerl.Q, BT:=T£500MS |:
= = 3 CASE ind=sx OF
2 Logout Ctrl+F8 - B rsmE . .
— = EtherCAT Task - irectangle:=l:
Create boot application o8] PLC_Motion = £ IF iVar<iRatiol AND fbTimerl.Q THEN
=gk MainTask 7 iVar:=ivVar+l:
Download : N _ e _ .
L] PLC_PRG = ELSIF iVarriRaticl OR iVar=iRaticl THEN
. - index:=20;
Online Change i & PLC_1 . fVar:_o:
. e Traoe
Source download to connected device T . . BND_IF
PersistentVars 1z _
. "% LocalDevice 1z 20: | 100 % [&R] -
£ >
MUHJPIE Duwnluad". -~ " PLC Expansion module
R "%, SoftMotion General Axis Pool HE -0 ER. 0EE. ORHE - & x
eset warm = [{ EtherCAT_Master_SoftMotion (Ef - @ oqwR [ ot | !
Reset cold = [ sv_x3T5010A_A_EC (SV-X3T | sk Simulation = FE Toe=}
L Hﬁ axis1l (SM_Drive_Gener
Reset origin
< > £ >
Simulation < &5 |[) Pous B .- h
Security b BE—REE: @0 &0 IRRE: [ HmE | Project user: CEBAA) INS Ln8 Col36 Ch33 L%}

Operating Mode »



06-Simple Programming - Program Compilation and Download

I ]

roject | Build I Online Debug Tools Window Help
% Ba(E8_Buid B e (0O ),
Rebuild Compile or recompile the
Generate code current apllcaln _
Generate runtime system files... - -
g OGRAM PLC PRG wild
i0-D) Clean L W
Clean all D VAR -
ion
y Manager ]
'RG (PRG)
Zonfiauration
Messages - Total D error(s), 0 warning(s), 4 message(s) 1
Build - ]G 0 error(s) |® 0 warning(s) IO 3 message(s) ‘ x K
Description Project
------ Build started: Application: Device.Application =-=---
The application is up to date
® Sizeof generated code: 59236 bytes )Ol

@ size of global data: 9574 bytes
& Total allocated memory size for code and data: 853348 bytes

Compile complete — 0 errors, 0 warnings Message window
shows the compilation

results

Online l Debug

-

Tools Window Help

Alt+F8

Ctrl+F8

Login

Logout

T p——
8

Create boot application

Downlo -30;
PRG

Online Change

Source download to connected device
Multiple Download...

neset warm

Reset cold

[@ Cross Reference List | [F] Messages - Total 0 error(s), 0 warning(s), 4 message(s)

Lastbuild: € 0 @& 0

Precompile: o/ @

Reset origin
Simulation [
Security »
Operating Mode »
Project user: (nobady) ‘a

HCFa
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06-Simple Programming - Program Compilation and Download figfa_

File Edit View Project Build Online Debug Tools Window Help

/’ N ARG ocREX AERER AN 5 ) aREEa g
' EiIE Edlt !IE’W Eroject ﬁl"ld inine QEbug ICICI'S ﬂindow HElp \m v X 73 TCPServer x”‘é] TCP_Server 7” Library Manager ”_"ﬂ Device b GVL v || ToolBox
1 = K ’ Ba A ALY R o9 M = | . | ko i M|  Device Application.TCPServer
I It _-I G E é ‘ M ' & . )u _] j q ’ I " :’;im[m“m'm) Expression Type Value Prepared value Address Comment
- Bl pctoge % ¢ Address SOCKADDRESS BRAMEHBE TERTRRNGAEL g
I I =0 Apshcatios Tren] o STRING '162,168.88.120' {EEEERENPLCH P
| Devices * o X |E] TCPServer X ||E] TCP_Server [l Libry o # bEnsble 800 s
= m Library Manager
— = # bSend 800L
| - PEc-pRG (PRG) # # INADDR INADDR
I CODESYS * I ,1'“ acr + # SysSocket POINTER TOBYTE 16200000000
B M =— = —
| [ B 30 . .
I @ fEEh: Rt ITARR: FE TR E AR - {0 Slavesocketist := MasterSocketist; Variables and Programs online
=z H erver . .
I 5] TP Server ) SelectTimeOuttv sed__0 ] :=0;/ 44 monitor status dlsplay
| I = (f Tesk Confiuration SelectTimeOuttv used 0] :=40000;
I = & EtherCAT Task " bResull 2 ]:=SysSockSelect( diWidth := SOCKET_FD_SETSIZE , pfdRead := ADR(SlaveSocketList) ,pfdWrite := 0,
= oI ' cg] Socket pfdExcept := 0 ptvTimeout := ADR(SelectTimeOut), pdiReady := ADR(diSize[ 0 ));
\ @) pLc_PRG g 2 IFbResult__ 2| = ErrorsERR OK@__0___JAND diSizef 0 ]> 0 THEN
~ / = & MainTask 59 TCP_inde_0_]:=0;
R R R T —— 8) 1CPserver st Step[ 0 J:=40]
ﬁ Trace g 58 ELSE
2 LocaDevice SockStatel = ] :="Select Error shout down Socket';
3 SoftMotion General Axis Pool 87 ErrorlDJ 0 ]:= bResult] 2 ;
— e o o o o M EEm M M EEm B M o e Em G
 —— == - N (i EtherCAT Master_SoftMotion (EtherCAT Maste{ 58 Step[T0]:= 150;
!.. TC —\"S P O«th - CODESYS Lﬂ LocalEtherCATDevice (LocalEtherCATDevicg 89 END IF
I File Edit View Project Build Online Debug Tools Window Help I = (f) HoFA_X3E Servo Driver (HCFAXE Servo | e 4
. . Hg avis1 (SM Drive_Generid05P402) (| e IF SysSock <> RTS_INVALID_HANDLE@(TeFrrerere | THEN
= K y By L3> A 9 2 |d5me 9 | i a I , ysSocket | | :
|J Fd S @ LRL R n b~ O & |95 O » » 15 : diSize 9] :- SIZEOF(Address ) _
I word1™ 0 1:= word1™ 0 1+1: 100% |
Devices v 3 X g TCPServer X | |=| TCP_ Server 3 Messages - Total 0 error(s), 0 warning(s), 8 message(s)
- o e e s e e Ee = . Bovload [aarmilaa > [—I‘:1 9 X * .

, - l Program running status |
# Devices | ) Pous [E] Messages - Total 0 errdrey; T

Device user: Anonymous Lastbuid: @ 0 ® 0 Precompie: / ‘b RUN Program loaded Program unchanged Project user: (nobody) INS Ln54 Col2
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07-POU Type Introduction - Introduction to Block Types

[
!
|
|
!
|
|
!
I
\

Three types of blocks are included in the POU
(PROGRAM ORGANISATION UNIT) of
IEC61131-3:

* Program
« Function Block
« Function

&0 POU x
@ HEFREIPOU GE FRERR )

EFR (M)
|PLc_1

2eAYD):
@ERE
O M)
i RCO:
-

WhiEE A (A
FIEEEIMIES (M
H{EETE(5T)

O E#(E):
iR [E12e 5 (R):

EIES L
**ﬁﬂjﬁﬁisﬁ il
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HCFa

07-POU Type Introduction - PRG — AR —
Program : PRG (program) = 3 Untitled?
= () Dpevice (HCQ1-1300-D)

Called by tasks (a program can call another program) - Bl iz

Can be called: FBs, functions, (programs) EO:ﬂaﬂw

Local variables: static, that is, the data of local variables can be used in  [2)[pic_rre Re)

the next cycle. 21{%&5 -

Input: By default, there is no variable of input type, and input variables =& Mk

can be defined in VAR INPUT. X &) P prG

3 LocalDevice

Output: The default is no output variable, and the output volume can be RN S——--
defined in VAR OUTPUT

Input and output variables can be defined in VAR IN_OUT.

Monitor: The value of the variable in the online control state is visible in
real time.

Innovation-Integrity-Service



07-POU Type Introduction - FB HCrd

Function block : FB

= [ Untitled1
Called by programs or other FBs = (i Device (HCQ1-1300-D)
. = 20 pLc 1248
Can be called: FBs, functions, 50 Apphcation
Local variables: Static, that is, local variable data can be used in the next lll FEIES
running cycle. In multiple function blocks, each FB has its own local 2 [Fes ) |
variables. \£] PLC_PRG (PRG)
- @ ismE
* Input: 0,1,2,3...VAR _INPUT = & MainTask
- Output: 0,1,2,3.. VAR_OUTPUT i & e PR
* Input/output: 0,1,2,3.. VAR IN_OUT 2 SoftMotion General Axis Pool

Monitor:Local variables are visible for each specified function block under
online control.



|| ) 07-POU Type Introduction - FC Hera

Function: FC o 5 v
rams, function blocks and other functions i o
Can be called: Functions

Local variables: Temporary, i.e. local variable data is only available
when the current function executes. This data area is then used for
other functions.

* Input: 1,2,3 VAR INPUT

- c@BusmE
« Output: Only one! = & MainTask
* Input/output: 1,2,3 VAR IN OUT, @) pLc_PRG
o 7] ” 0 0 . . ‘ LocalDevice
« Monitor: Only “???" can be seen when online. Use breakpoints. | e e At

Innovation-Integrity-Service
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08-Memory Addressing- Memory Definition for Q1- Fcra

seires

;~ Classified by memory storage medium
Flash, DDR, SDRAM, . ., ‘I
Classified by usage: l
System code memory I

System operating memory ;

User program storage |
|

I

|

|

I

I

User program running data buffer
User variable storage area
The above-mentioned memory areas are invisible and inoperable
for users. Only the “User variable storage area" is directly related
‘. to users. In this section, we only introduce the rules for its use. /

e o o S S S S S S B DS D S DS EEE B B EEE B SEE B B SEE B G S B San B B B Eae e s o



HCFa

08-Memory Addressing- Memory Definition for Q1-seires iyt

Q1-Composition of system memory:
Input I, Output Q, Internal M

Zone Usage Size Address range
|-zone (%l) For user 64KWords %IWO0-%IW65535
Q-zone (%Q) For user 64KWords %QWO0-%QW65535
For user 240KWords %MWO0-%MW245759

M-zone (%M) Persistent

variable area 800KBytes

Inaccessible for users

Retain variable

2768Bytes
area

Inaccessible for users

*The starting address of the Word-
type register follows that the
starting address is an even-
numbered Byte address; The Byte
is the two times of Word
addressing index numbers

*The starting address of the
DWord type register follows that
the starting address is an even
word address; The word is two
times of Dword addressing index
numbers

Even alignment rules for address
calculation
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HCFa

08-Memory Addressing- Rules Examples

#DWord

FWord

1iByte

f4bit

fZWord  #%DWord

f#DWord {bit 1#Byte

& Word

1iByte

fbit

ik

Tt

Tt

Tt

Tt

i

Fit

u ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| { A

m o -

H (&) -

: = | =

e e |
: o : — o~
: = : = =
' = m = =
e eeeeeeeccceeseeeccesseeeecesseeeeesseseecesseeeeenns R
; = - : . o <
' o m H m o [a]
: = = ; = = =
[t St S-St Sttt thutuit it thutini Sty St thubutt it Shaft Sttt Sty -...-...-...-...-...-...-...-...- ..... .-...-...-...-...-...-...-.J.-.
ioflafaimfs lniof~lolaicimfs fn folrioiiaimis nioi~lol—iaimisiokol~i o
1O )OO IO IO IO IO IO s i e e e ) 1"2"2.2.2.2.2.2.2 3.3.3.3.3.3.3.3 <t
XXX XXX X X XX X XXX VA.VA"VA.VA.VA.VA.VA.VA.VA VA.VA.VA.VA.VA.VA.VA.VA <
e e e e e e e e e S e S

: ER S O A O A S O O O A O

-- ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ===

: o m —

: a )

: o _ o
e |
' o : o o~
: = : = =
: o : o o
e e menman T
“ o — “ N o™ <

[ o o ' o o o

' o o : o o o
S SR O A O O D A O O O O A B R LA I D
iol—laimistiniol~lolaicmis nfoi~iolbicimnistinko i~ lol—iaimistinioit o
isigieigioisisiSigigidigigisigidtisisisdiggigiopooRoos
1O Oio|ooo o oo oo ol oo oicicicicicicicicicicicicicicicicl o

: FA S T TN S T U O U S U AU O S S S O SO S S S SO S S S S S O
2 m .....
: o I
: = _ a
e e e |
] o

: =}

CTTVTTTUT : ]

1ol joimfsinlol~lolaicfm st o o i~iolticimis oo~ lolaicimisio ko~ o
Siolo!iSISISISIS il bl Hiainicbiciaiaiciciod Iosios o o3 o i iost <
e Y B P Y B B P Pt P P B P P Y P e S M.M.M.M.M.M.M.M =

: : ! i ittt e —

: ER S S N SO O S SO S S S S S S S S S S S S IO




Z,
08-Memory Addressing- Variable Address Specification HCEd

Variable names can be connected with addresses

For determining input and output fixed address variables, you can use AT %l or
AT %Q or AT %M to declare the variable type.

For variables whose full address is known:

D —@ 0@ O
D
W—

For example:
W marquee AT %MW10 :WORD;
b start AT %MXO0.0 :BOOL;
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09-PAC Connection- Network Settings

C AR

Modify the IP address to the
same network segment

PLC LAN1: 192.168.188.100(default)
PLC LAN2: 192.168.88.100(default)

>  FRBIKIRE
Realtek PCle GBE Family.

h v

i)

[N =

R,

ealtel e amil ontrollel
& Realtek PCle GBE Family Controll

LA FEIMEO):

i Microsoft REEFE

B Microsoft FEENISTHAHTEINELE
B jebao WiFi NAT Driver

BB TwinCAT RT-Ethernet Filter Driver
QoS HEEITIRT

. Internet BHIES 4 (TCP/IPM)I

Easd

QEEr

141,28

G=s

O 1 Microsoft iR SRS BRIEZHM
= Microsoft LLDP #HyIR=NTRR:
<

ZE(N). HE()
Ead

A Internet L, EHLEE
TR ERERR S DR,

Internet FHIKRT 4 (TCP/IPvd) EiE

=24
WMERETHUTE, WELERSER PR, TN, FEEMN
ERAEERLREENY P B,

O SRS 1P HHLO)
® EFRES 1P 1)

1P d8k(D): |192 168 . 188 101‘

FREBU): 255 .255.255. 0
EFE48 DNS RS#InIHB)
@ FEFRTEA] DNS ERESHEHUHE):

[REEESES2S 10 =T

=[5 oitest
18 e oo |
=2 rLc BB

= u Application

0 EmEn

2] PLC_1(PRE)

[E] PLc_PRG (PRE)
-5 rEmE

= 8 MainTask

! 48] PLC PRG
: LB et
i---@,ﬂ Trace

& LocalDevice

"% PLC Expansion module
"M SoftMation General Axis Pool

Gateway not
turned on

Find the CODESYS
on the PC, right-
click, select
"StartGateway"”,

start the gateway,
then perform
scanning and
adding

HCFa
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Start Gateway
Stop Gateway

Exit Gateway Control

About...

| EinioE ISam network... I Gateway - | &8 -
mizas
S R E
_ catenard TEE: ol FHERE
I = = HCQ1-0300-D =
[ o sosmun] i

ToMbE:

0064

D

UDP

HEID: -

16C7 0001

AER+E:

3.5.13.10

HEEERA:

Zhejiang Hechuan

Technology

v
HE BH
] pevice x .
BRAD Scan network... | Gateway - | & - J
Joz]
BHSTE
e - -. .
fek ®
BE
~]  |peskTorLxoere3
PLCILE IP-Address:
localhost

PLCHNR Part
AP w
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10-ST Language Introduction

Structured Text is a textual high-level language, similar to PASCAL or C.
Program code consists of instructions, and instructions consist of keywords
and expressions. Unlike IL languages, ST statement loops can contain
numerous statements, thus allowing the development of complex structures.
For example:
IF value < 7 THEN
WHILE value < 8 DO
value := value +1;
END WHILE;
END IF;

When evaluating an expression, the operands are evaluated in order of operator
precedence, from high to low.;
Operators with equal precedence shall be processed in the left-to-right order as
written in the expression
For example:
If A, B, C, and D have values 1, 2, 3, and 4, respectively, then
Expression formula : A+B-C*ABS(D) should be equal to -9,
Expression formula : (A+B-C)*ABS(D) should be equal to 0

HCFa
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10-ST Language Introduction- ST Operator Hcrd

Operation Symbol Priority
Brackets (Expression formula) Highest
. Function name (parameter list, separated
Function call
by commas)
Exponentiation EXPT
Negative value -
To complement NOT
Multiply *
Divide /
Remainder MOD
Plus +
Subtract -
Compare <,>,<=,>=
Be equal =
Not equal <>
Logical and AND
Logical XOR XOR
Logical or OR Lowest




The ST program consists of instructions, which are separated by a

semicolon ";". These directives consist of keywords and expressions

10-ST Language Introduction- ST Instructions and Keywords

Keyword Description
=,S=,R= Assign, set, reset
Function block calls and outputs
RETURN Return (exit the current POU)
IF Select
CASE Multiple selection
FOR FOR cycle
WHILE WHILE cycle
REPEAT REPEAT cycle
EXIT Exit the cycle
CONTINUE Continue the cycle for the next
execution
JMP Jump

1

Empty statement

HCFa
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10-ST Language Introduction- Common Operators and Comparis .

Operation ST language C language Priority
Brackets (Expression formula) (Expression formula) | Highest
Function call Function name (parameter Function name

list, separated by commas) (parameter list,

separated by commas))

Exponentiation EXPT POW
Negative value - -
Logical negation NOT !
Bitwise negation NOT ~
Multiply, divide, take *. /. MOD * /%
remainder
Plus, minus +. - t.o-
Compare <,>,<=>= <,>,<=,>=
Equal to, not equal to =, <> ==_I=
Logical and AND &&
Bitwise and AND &
Exclusive OR XOR A
Logical or OR | Lowest
Bitwise or OR |




10-ST Language Introduction- ST Common Instructions -

Assignment and Conditional Judgment

Instruction

ST language

C-language

Assignment operator

Comments

Assign the value on the right

equal sign

to the variable on the left of the

Instruction

ST language

C-language

(IF) conditional
judgment execution
statement

If (variable 1=variable 2)
then

Operation expressionT;
Operation expression2;

ELSIF (Judge conditions 2)
then

Operation expression3;
Operation expression4;

Else

Operation expression5;
Operation expression6;

END IF

If (variable 1==variable 2)
{
Operation expressionT;
Operation expression2;

}
Else if (Judge conditions 2)

{
Operation expression3;
Operation expression4;

}

else

{

Operation expression5;
Operation expression6;

}

HCFa
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10-ST Language Introduction- ST Common Instructions - Cycle

Instruction ST language C-language
(FOR)_ cycle FOR i:=initial value TO end value BY step | FOR (i =initial value ; i<end value ; i++)
execution size DO {
statement Operation expression1; Operation expression1;
Operation expression2; Operation expression2;
END FOR }
Comments

(WHILE) cycle

WHILE (conditional expression) DO
Operation expressionT;

WHILE (conditional expression)

{

execution 0 : o2 Operation expression1;

statement peration expressionz; Operation expression2;
END_ WHILE } '

Comments The cycle executes the statement only when the condition is true

(REPEAT) cycle

REPEAT
Operation expressionT;

DO
{

execution : A Operation expression1;
statement Operation gxpre55|on2, : Operation expression2;
UNTIL (conditional expression) } '
END_WHILE WHILE (conditional expression) ;
Comments Execute first, then judge the cycle statement

HCFa
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10-ST Language Introduction- ST Common Instructions
- Branch Judgment

Instruction ST language C-language
CASE (conditional expression) OF SWITCH (conditional expression)
(CASE) cycle |Constantl: {
execution CASE constant 1:
statement Operation expression; Operation expressionT;
Operation expression2; Operation expression2;
Break;
Constant2: CASE constant2:
Operation expression3; Operation expression3;
Operation expression4; Operation expression4;
ELSE Break;
Operation expression5; Default: Operation expression5;
END_ CASE }
Comments

HCFa
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|| ) 10-ST Language Introduction- ST Common Instructions - Jump o cra

Jump out of Jump

the loop or EXIT: BREAK : instruction | M’ Goto;
conditional

action Comments | //jump instruction

RETURN) e

Return RETURN; return; oop continue; continue;
. . conditional

Instruction action

Comments //jump out of the executor Comments | //jump out of FOR, WHILE, REPEAT cycle




: . HEFB
10-ST Language Introduction- ST Common Instructions - Comments.:

ST language

C-language

Comments

Single line comment:
//Comments

Multi-line comment:
(*
Comments

*)

Single line comment:
//Comments

Multi-line comment:
/*
Comments

*/
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|| ) 11-Single-axis Motion Control- Common Instructions Hera

gem N mm EE E EE EE EE S EE O EE S EE EE EE EE S D O EE O D O D e . .,

//L The use of basic motion control instructions: (For \\\
; details, please check the CODESYS help document
I first) 1.MC_Power

I 2.MC Jog

I 3.MC Stop

| 4.MC_Halt

| 5.MC Reset

: 6.MC ReadStatus

: 6.MC_MoveVelocity
| 7.MC MoveAbsolute
| 8.MC MoveRelative
! 9.MC SetPostion

I

|

|

I

|

|

2. Use of Tracking Features:
Monitor the motion status of the axes with the
tracking function
\ 3. Axis State Machine :
‘. Determine the current state of the axis according to
MR the axis state machine

- S S EE S S S B DS EEE S B BEE D BEE BEE B Ban B Bam Eam B B s o




V /
11-Single-axis Motion Control- State Machine ’_"fﬁfé

Axis data structure variable (Axis.nAxisState) to indicate the current running state of the
axis, the variable Axis.nAxisState is an enumeration variable, and there are 8 possible
states as follows:

0: Power off (Disabled) : The axis is not powered on or enabled, the MC_Power
instruction needs to be executed

1: Errorstop;------------------- Execute the MC Reset/MC _Power command first

2: Stopping;---------=---------- Wait for the stop

3: Standstill;---------------—--- Axis stopped, out of synchronization

4. Discrete_Motion;--------- Axis is in discrete operating state

5: Continuous Motion;----- Axes are in continuous operation

6: Synchronized Motion;--- Axes are in synchronous operation

7: Homing;----=-=-======-nocuuu-- The axis is in zero return operation, waiting for the

completion of the zero return operation.



11-Single-axis Motion Control- State Machine Transition

MC_MoveAbsolute

MC_Gearln (Slave)
MC_GearlnPos (Slave)
MC_Camin (Slave)
MC_CombineAxes (Slave)

MC._MoveVelocity

MC_MoveRelative Synchronized MC._VelocityProfile
MC_MoveAdditive Motion MC_AccelerationProfile

MC PositionProfile MC._TorqueControl

MC_Halt MC_MoveContinuousAbsolute

(MC_MoveSuperimpose MC_MoveContinuousRelative

(Discrete Motion

Continuous
Motion

MC_Home

MC_Stop'

Stopping )

' Note 1
! Errorstop  j=e-----
I

Note © |

1 : Note 3

I
v v

( Homing

Standstill

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:
Note 6:

MNote . Note 2
> k( Disabled ) -
From any state. An error in the axis occurred.

From any state. MC_Power.Enable = FATSE and there is no error in the axis.
MC Reset AND MC Power.Status = FALSE

MC_ Reset AND MC_ Power.Status = TRUE AND MC_ Power.Enable = TRUE
MC_Power.Enable = TRUE AND MC_ Power.Status = TRUE

MC_ Stop.Done = TRUE AND MC Stop.Execute = FALSE

HCFa
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11-Single-axis Motion Control- Trace Online Monitoring Fcra

Right-click Application—Add Object—Trace. After successful addition,

Trace will appear in the left tree menu

Double-click to enter the

= £ Application 111 A :
8 o 3 o — Trace page to Conflgure
.D Library Mana: Copy Devices
@ FUNs (FUN) [ER Paste = 3 7cP MBS
=-[E] PLCPRG PR )X Delete B Alarm configura __ﬂ @ ;mce (HCO1-1300:D) . . . . .
BAT | o | © applcaton.. Deve (e Click the configuration button in the upper right corner of the Trace
5 : @) o oo = interf dd and del itori iables and set th I
A & . [y B P interface to add and delete monitoring variables and set the sampling
[E] Tcpserver (p!,_] Add Object » |& CNC program... @ o - _
B T sever (&3 Add Folder.. &y CNC settings... P Library Manager 1 e
= (@4 Task Configu § Edit Object B® Data Sources M E FUNs (FUN) e Add:z:azleds "
= . — _ReadBuffer.xReady -~
= S EherCAl  £dit Object With... % DUT. = [E] PLC_PRG (PRG) _ == FLC_PRG.boo1
&) socki & Logi & External File.. T'i ACT
ogin i 4
& pic | 9 @ Global Variable 5 i
= & MainTask Delete application from device &) Image Pool.. _ @ MC .
@) TCpServer | O Interface .i-l Socket (PRG) No samplées have been recorded
=& vISU_TAsK Status @ Network Variab %‘] TCPServer (PRG) ]
. 8] visulems.visu_Prg H Informatiol @ Network Variab |E] TCP_Server (FB) |
qq Trace i T Persistent Varia - |E Task Configuration .
Trace_1 @ rou.. = & EtherCAT Task -10
2@:‘:}%{}6 &) POU for implicit 8 socket -
gt 2 i »
é,_lj P R Recipe Manage! @ PLC_PRG 10
S e @ Redundancy Co = @ MairTask .
3 SoftMotion General Axis Pool "3 Symb?l Conlige @ TCPServer B
[ EtherCAT_Master_SoftMotion (EtherCAT Master Softv C; et List— = VISU_TASK )
@8 Trace.. 4 visuFlems, Visu_Prg 5
No samples have been recorded
I Qq Trace 4
-10
T T T T T T T T T 1
o i1s 2s 3s 4s 5s 6s Ts 8s 9s 10s




11-Single-axis Motion Control- Trace Online Monitoring

After opening the tracking configuration page, add and

delete variables through the Add/Remove Variable button

& —
\" Trace Configuration

Trace Record

=/ Trace
mm TCP_ReadBufferxReady
mm PLC_PRG.bool
-

Presentation (diagrams)
Time axis
= EF1
Y axis
= Shown variables
mm TCP_ReadBufferxRe

Bl -~

Add variable
Delete variable

Variable settings
Variable:
Graph color:
Line type:
Point type:

nput Assistant

Text search Categories

Trace Variables

Traceable parameters

|-Brown

|/ Line

|-Dot

4 Name
= anplicaﬁon
+ @ en
+-|E] PLC_PRG
& B Socket
= u TCPServer
+. @ Address

[ ¥ Address_Resuk

? bEnable
? bResult
? bSend
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Configure the task followed by the sampling cycle by clicking the tree

menu Trace on the left side of the dialog box, and select it from the
drop-down list. For example, select MainTask

S Trace Configuration

Trace Record

= Trace

mm PLC_PRG.bool

mmm TCP_ReadBuffer.xReady

Record Settings
Enable Trigger

Trigger variable:

Trigger edge:

Posttrigger (samples) o

Trigger Level:

Task:

Record condition:

500ms

EtherCAT Task

= EtherCAT_Task

After completlng the basic configuration of Trace you need to log in the
program and run it normally before you can download and start the trace

(Start Trace) anywhere on the Trace interface and observe the running trace
of the variables. Otherwise, this option is grayed out by default and cannot
be selected.

Na samplqs have been rel:arclecl

Add Variable

Download Trace |

Start Trace
Stop Trace

Reset trigger

AutoFit

Compress

Stretch

Conwvert to single channel

Conwvert to multi channel




I ) 11-Single-axis Motion Control- Trace Online Monitoring HCrd

ou2.project” - CODESYS
Edit View Project Trace Build Online Debug Tools Window Help
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= o X &3 Trace x]
nzhouZ ~ ] i !
Device feonnected] (HCQ1-1300-D) Addl Variable
Bl pLcLoge 10 = Download Trace + ___________________
Eo e W~ Start Trace .
Lbrary Manag Il Stop Trace
=-[E] PLC_PRG (PRG) ) , :

> o X | @ Trace X
: 1 &

Right-click anywhere on the Trace page
— | to pause or start the trace, move the
Download Trace mouse to observe the historical trace,
Start Trace

Stop Trace and scroll the wheel to zoom the trace
Reset trigger Waveform

Autoscroll

Cursor

Mouse Zooming
Reset view
AutoFit
Compress
Stretch

e ] TE v

Master SoftMotion) Convert to single channel

Jevice) Convert to multi channel

10—
Online list ...
Upload Trace
ierva Driver) Configuration
)]

Load Trace...
Save Trace...

Export symbolic trace config

Statistics

Innovation-Integrity-Service
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12-Connect HCFA Servos fﬁfa_

Add or scan the hardware, users can manually add the hardware
they need for simulation or scan the actual hardware for

debugging, take adding a device as an example

# danzhouZproject” - CODESYS
File Edit View Project Trace Build Online Debug Tools Window Help

BaE & oo fBR dh ELdA SS9 RR B e @ Add Dev x
Ernll R hER
—  Name: | |0 -
Devices > b X & Trace
- | Action: E
=9 2 = ® Append d O Updated
- Append device Plug e Update device
= Device oo 1-1300-0) % cut
=0 PLCLogic Copy [5tring for = fulkext search | vendor: | <all vendors> ~
=4} Application - —
2 Paste Name Vendor Version  Description
m Library Man: X Delet ﬂi
elete e
= PLC_PRG (P Miscellaneous
5, s Properties... = qi::d;:::
us
= (58 ask Confiol iy Add Object v 5 ctcar
= Ert
=B EherCA ) Add Folder.. i
& pic e =" nedy Master
& Mam_rasl 1S m EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.14.0 EtherCAT Master...
& -
a8 Trace UpdatelDeuces [ EtherCAT Master SoftMoton 35 - Smart Software Solutions GmbH ~ 3.5.14.0  EtherCAT Master SoftMotion. ..
= % LocaDevice [ Edit Object +. HB Ethernet Adapter
Edit Object With... %- & EthenetiP
m GenerallQ (Gene
. . . i .
% SoftMotion General £ Edit 10 mapping fat HomeaBuiding Automation
=[] EtherCAT Master_S Import mappings from CSV... - o Modbus
. o
=@ LocalEthercaTn Export mappings to CSV... *E rofibus i
(@ Heox_spoq ¥ Orline Config Mode.. Profinet 10

+
(@ Heax_paod S sercos

=[] HCFA_X3E_Serv

U Arist G Simulation
xis -

Reset origin device [Device]

Group by category [] Display all versions (for experts only) [] Display outdated versions

Please select a device from the st above.

Build K
Description
The applicat
& Size of gene
€ Size of globz
& Total allocat

@ (You can select another target node inthe navigator while this window is open.)

Close




12-Connect HCFA Servos ffgfa_

Devices * 4 X (] EtherCAT_Master_SoftMotion X
= -@ danzhoul b
General m—h
= m Device (HOQ1-1300-0) nera Autaconfig Master/Slaves Ethercnll:v
T El] PLC Logic Sync Unit Assignment EtherCAT NIC Setting
= 0 Application
m rary Marager EtherCAT1/0 Manping Destination Address(MAC) FF-FF-FFFFFFEF Broadcast  [] Enable Redundancy
=[] rLc_PRG (PRG) Source Address (MAC)  D0-D4-3F-04E1-C5
. EtherCAT IEC Objects
@\ Sagizi Network Name ‘ecat]
= @ Task Configuration St
LTS (O Select Network by MAC (®) Select Netwark by Name
=38 EtherCAT Tack
&) pic pro WL 4 Distributed Clock | Options
@ MainTask
& Trace Select Netwark Adapter
= '.} LocalDevice
) Generallo (Generali0) MAC address Name  Description
% SoftMotion General Axis Poal 00049F04ELC3  eth
| ® m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation) | O0049F04E1C4  ethl

(0043F04ELCE  ecatl]
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12-Connect HCFA Servos

0 Continue to add

to the configuration interface

d kT IE
ii Device (HCQ1-1300-D) Communication Settings (@ Add Device %
% 30 PLC Logic Name: | o = m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) ‘ ‘ ‘
Applications ) [ Files
4% Locaey = acton: [T sv_x3T5010A_A_EC (SV-X3T5010A-A EC)
'& LocalDevice (@) Append device () Insert device evice (0) Update device r}{:' Cut
SoftMotion General Axis Poal Backup and Restore r ;
P [5tring for a fultext search | vendor: | <allvendors> - Copy
+ ﬂ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) i |
% Cut Name E Paste
=- [ Fieldbuses
Copy = i EtherCAT x Delete
= o Slave
& Paste # (21 Dekta Bectronics, Inc L Refactoring »
¥ Delete + [ Drives | i
* [ Festo ElecticDrive [= Properties..
Refactoriﬂg # [ HCFA Co. Ltd - HCFA-X3E-DRIVER
# [ Hitachi Industrial Equipment Systems Co. Ltd. Add O bJ ect
2 Properties.. - (14 ifim electronic - ifin electronic EtherCAT Devices
a + [ IndraDrive MPx20/21 CoE b Add Folder...
Add Object #+- [ KEB Automation KG - C& PRO/ADVANCED drive contrallers .
: *.[ Panasonic Corporation, Appliances Company - AC Servo Driver Insert Device...
2 Add Falder.. +- [ Parker Servo Drive 1M Disable Device
Add Device... * [ Parker Servo Drive 15
- - [ Schneider Electric -Drives Update Device...
Insert Device... + [ Shihlin Electric & Engineering Corporation - Servo Driver u . .
. # [ Staubi Rabotics -Drives (1 Edit Object
Scan For Devices.. %0a N N . . .
. . STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe Ed|t Objed Wlth...
Disable Device #- (22 Yaskawa Electric Corporation - Servo Drives
Update Device... . e -Ac e biver Edit IO mapping
[T Edit Object 5“-*3““0‘\"‘ = Import mappings from CSV...
SV-X3T5040A-A EC
Edit Object With... A cuvrrenoen s on v i
L@ F=meL . & R Export mappings to CSV..,
Edit 10 mapping Group by category [ ] Display all versions(for experts anly) [_] Display outdated versions Add SDflM otion CiMﬂZ Axis I
: Please select a device fom the Ist sbove.
s Add SoftMotionLight CIAZ02 Axis
Export mappings to CSV... |
) : [ Simulation
Simulation -
"‘ ]
@  (You can select another target node in the navigator while this window is open.)
Close




12-Connect HCFA Servos

Rename the axis to complete
the mapping with the axis

variable in the program, and
the added axis name can be
used directly in the program

=) danzhou?

[ Device (HCQ1-1300-D)
+-[Fl PLC Logic
+-"8 LocalDevic
"2 SoftMotion General Axis Pool

= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

=-[4J sv_x3TS010A_A_EC (SV-X3T5010A-A EC)

HgP SM Drive_GenericDSP402 (SM_Drive_GenericDSP402)

General

Autoconfig Master/Slaves

Sync Unit Assignment

EtherCAT Ij0 Mapping

EtherCAT IEC Objects

EtherCAT NIC Setting
Destination Address{MAC) FF-FF-FF-FF-FF-FF ¥

00-04-9F-04-E1-C5

ecatl

Source Address (MAC)

Network Name

=2

Rename

4 cut () Select Network by MAC (@) Select Network by
Bz Co
B bes Distributed Clock [ opt
= Paste
W Delete ICycle Time 4000 2| s
Refactoring v |[=f  Rename 'SM_Drive_GenericDSPAD;
1l
X

Current name: |SM_Drive_Generid35P402

MNew name: |A)cisll

Cancel
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Refactoring

_| Rename 'Device.EtherCAT_Master_SoftMotion.5V_X3T5010A_A_EC.SM_Drive_GenericDSP402' to 'Axis1'.

Apply all changes.

Select affected objects... |-

= m Device

£ Eﬂ PLC Logic

+ % LocalDeviee
"0 SoftMotion General Axis Pool

= m EtherCAT_Master_SoftMotion
=[] sv_aTs0108_4_EC

Hg» Axisi
G‘ Project Settings

This objectis infolder Device

Name
#-[3 a5 REF: Standard
= AXIS_REF: Scalings
E | Logical device settings
+-[d standard driver settings
+.[3 AXIS_REF: DSP402 configuration
e | possible cyclic driver in-joutputs
@ Address_8010
@ Type_s010
# AddressPointer 5010
# Address_g2
@ Type_8020
@ AddressPointer 8020
@ Address_8030
# Type_s030
@ AddressPointer_§030
# Address_g40
@ Type_8040
@ AddressPointer 8040
@ Address_8050
# Tune 8050

Type Value Variable
STRING QW2
STRING UINT
POINTER TO BYTE ADR(%QW2)
STRING "%QD2'
STRING DINT
POINTER TO BYTE ADR(%0QD2)
STRING "

STRING "

POINTER TO BYTE 0

STRING "

STRING "

POINTER TO BYTE 0

STRING "LQBE
STRING SINT

Address

Des

>

‘Warning: 1unsupported objects were skipped.

Cancel




12-Connect HCFA Servos

Devices v A%
5 danotouz -
= (fJ Device (HCQ1-1300-D)
g B0 pLc Logic
=1} Application

m Library Manager
= (2] PLC Motion (PRE)
- e
= @ Task Configuration
3 & EtherCAT Task
4] pLC_Motion
. Eﬁ Trace
#-'% LocalDevice
¥ Softotian General Axis Pool
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation)
=-(] 5 X3T5010A_A_EC (SV-X3TE010A-A EC)

I i7 Axis1 (SM_Drwe_Generid]SP‘&OZ)I

[ EtercAT Master Softvotion | 7] Deviee s Axisl X '@ EtherCAT Task PLC_Motion
General Motor Type Sealing
[ Invert direction
Sealing/Mapping | © Ratary | 16%20000 I increments <=3 motor turns
e
o () Linear 1 motor turns <=3 gear output tuns
Commissioning

SM_Drive_ETC_GenericDSP402: 10
Mapping

SM_Drive_ETC_GenericDSP402:
IEC Objects

Status

Information

Modify encoder parameters

gear output turns <=> units in application

Mapping
Automat\c mapping
Inputs:

Cyclic object Object number Address Type

status word (in.wStatusiord)  16#6041:16200  '%IW3 "UINT'

actual pasition (diActPasition) '%D3 ‘DINT'

actual velodity (diactvelodty)

artual torque (wActTorque) 1646077: 16500 " !
Modes of operation display (OP) 16#6061:16%00  '%IBE' 'SINT'
digital inputs (in.dwDigitallnputs) 16#60FD: 16400  '%ID7 'UDINT'
Touch Prabe Status 16#6089: 16400 "SLIWE' UINT
Touch Probe 1 rising edge 16460BA: 16500 "%IDS ‘DINT'
16#60BB: 16200 " !
16%60BC: 16500 " !
16#60BD: 16400 " !
16#60F4: 16200 '%IDE' ‘DINT'

Touch Probe 1 faling edge
Touch Prabe 2 rising edge
Touch Probe 2 faling edge
Following error (A632)

Outputs:

° et Motion Control Program P y
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=[] Device (HCQ1-1300-D)
=Bl PLC Logic
-’o Application

m Library Manager

Task Configuration

=g EtherCAT Task

45 PLC_Motion

§ge MainTask

@3 Trace

+-'& LocalDevice

A SoftMotion General Axis Pool

- ﬁ EtherCAT_Master_SoftMotion {(EtherCAT Master SoftMotion)
=[] Sv_X3TS010A_A_EC (SV-X3TS010A-A EC)

M@ Axis1 (SM_Drive_GenericD5P402)

[f] EtherCAT_Master_SoftMotion

]/_ Device

| Priority { 0.31 ) |U

Type
|Dpc|ic v|

Watchdog
[Enable

Time (e.g. t#¥200ms):

Sensitivity:

gk Add Call 3 Remove Call & Change Call

Interval (e.g. t£200ms):

Y

POU
] PLC_Motion
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I. 13-Multi-axis Motion Control ﬁg.m':?

2. The use of multi-axis synchronous motion
control instructions: (For details, please check
the CODESYS help document first)

1.MC Gearin

2.MC GearOut

3.MC CamTableSelect

4. MC Camin

5.MC CamOut
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