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Q1-Series PACs Debugging Tutorial V3.0

Overview

This manual is just for the simple debugging of Q1 controller of V3.0 on the CODESYSV3.5
SP13/14 platform, as the software and hardware of Q1 controllers will update anytime, the manual
will also be updated from time to time.

Files contained in the document

File name File description
Q1-series PACs Degugging Operation procedures
Tutorial.pdf
Qltest.pro Test program
HCQ1-1300-D-V301.package Device description file required by Q1 controller
HCFA_ X3E_ESI.xml Description file for X3E Series

Version Updates

V1.0 Nov. 19", 2018
V1.01 Dec. 11", 2018 Update the description file installation in Appendix A
V1.1 Dec. 18" 2018 Update Wiring diagram’ Add Trace

V2.0 Jul. 1%,2019  Update the Linux platform of Q1 controller, high-speed 10 and remote
extension modules

V3.0 Apr.7™, 2020  Update local extension, high-speed input/output, communication library.etc
Disclaimer

We have tested the content described in this manual. However, mistakes are inevitable, and there
is no guarantee that it is absolutely correct and fully meets your needs. And the manual may
change without notice, and your improvement suggestions are also welcome.

For any questions, feel free to email wujingwen@hcfa.cn
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Q1-Series PACs Debugging Tutorial

The Q1-series PACs are the multifunctional standard controller based on CODESYS programming and
debugging platform.  This manual will introduce how to test Q1  -series PACs on the COD ESYS platform,
including how to use the local high -speed input and output, Q series couplers and remote extension 1/O
(currently introduce digital And analog input and output), single -axis and two -axis motion control
Compared with the V2.0, the main chang es are as follows. Refer to Appendix D for the version view

method .
) No mounting hook With mounting hook, firmly stuck
Power supply terminal - —
GND: Close to DIN rail 1 24V: Close to indicators
Local extension Not supported Local extension power: Max. 16W
Terminal block Only parallel crimping pliers Not defined, meet the requirement of wire
diameter
COM. port N/A Add the guide plastic sheet
) 8-ch high -speed inputs, no 8-ch high -speed input, a dded 8 -ch high -
High -speed I/o )
high -speed output speed outputs
Serial communication 2-ch R$485 2-ch RS4851 added 1-ch RS232
Modbus Support Modbus TCP Tree-type for communication function, as
Support Modbus RTU shown below
= U] ModbusR tuMaster (ModbusR tuMaster)
= ModbusRtuslave (ModbusRtuSlave)
Ijj ModbusSlaveReadChannel (ModbusSlaveReadChannel)
Iﬂ ModbusSlaveWriteChannel (ModbusSlaveWriteChannel)
= LTj ModbusRtuSlave_1 (ModbusRtuSlave)
t_ﬂ ModbusSlaveReadChannel_1 (ModbusSlaveReadChannel)
Ij_" ModbusSlaveWriteChannel_1 (ModbusSlaveWriteChannel)

The test platform consists of Q1 controller, EC cupler ¢ HCQX-EC , digital /O ¢ HCQX-1D/OD16 -DC ,
Analog I/0 € HCQX-AD/DAO4 -D( , X3E series servo drive € SV-X3EA010A-A2-EC{ and X3 series servo

motor ( SV-X3MMO010A -N2LA), the wiring diagram is shown below ¥
24V

ov

GND

3|

= 0
e

i

S

=

(@i

|

Ethernet
cablé&




HCFa

N wWiApy G SINFINBINI YYA A2 Ay SCSINER O&2 | ¥ RS a%zL8 oSNy SIilK LINR (2 O2 ¢
“““““ YRS &dzLILI2 NI a GKS 9GKSNYySi LINRG202¢
°  9UKSNY &d SN IAYAZSINANIS BINE 6 2 O2 ¢
~ wdd(2RAf I AR YOKKS NARIKG
o 9/ O2vi2ldadi 60t AdaK (K&AODRYNAZ & OF G ) 2 i KINRP@AIK YiKBs DG @Yo tyS G o2N] LI2NI 69

EC coupler module needs the customized network cable, and the

EtherCAT IN customized network cable and adapter are provided with the EC coupler.

EtherCAT OUT

P 5A3AMMRAIOEINI OKF Yy St RSTFAYAGAZY FyR 6ANARY IS LI SFas NBFSNI G2 GKS RAIAGH
Internal circuit

RO~R15 — El
=" - | | %
f}:{ 8
s oMY : : DOV -
: : b Optocoupler E

i IR ST
: —||— : : I :h" isolation

Wiring diagram

o 0 —

(n]] 1 —

ol 2 0 —

ol 3 1 —

ol 4 12 —

o = 12 —

(o] B 14 —

ol 7 5 —

col ~ |55 |55 = ——

PNF wiring DC2av DC24w

*#85 internal short-circuit, Not connected
in other channels, take [8~113 as example.

Digital out put module channel and wiring
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Internal circuit

RO~R15
Load

¥:2{ —1
J

peay MPN wiring
Sink output, low level

Internal circuit

SR
¢
g

effective
Wiring diagram
DO 0 8 e
oo 1 g
oo 2 10
oo 3 1
DO 4 12
oo 5 13
DO 6 14
oo 7 15
COM COM | COM —af-
DC24W
=COM internal short-circuit, not connected in
other channels, take channel §-13 as example
l'ylFt23 Lkh Y2RdzZ S
Analog input module channel and wiring € 24VDC needs to be connected at the top of analog modul e as the load power

supply ¢

Voltage differential and single-end input . .
internal circuit diagram Current input internal

circuit diagram
Differetial input J_ ity
oo h

— 200 E x
i +1 54
—

Single-end input

=1

*{ Equipotential connection
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BIR T BFR
V1- 0 9 Vi+
G ‘ 1 10 ‘ 1
V2- ‘ 2 1 ‘ V2+
G ‘ 3 12 ‘ 12
V3- ‘ 4 13 ‘ V3+
G ‘ 5 14 ‘ 13
Va- ‘ 6 15 ‘ Va+
G ‘ 7 16 ‘ 14
G ‘ 8 17 ‘ G

Analog output module channel and wiring € 24VDC needs to be connected at the top of analog module as the load power

supply ¢

Voltage cutput internal
circuit diagram

®] *2
\ Motor, drive etc.
Internal - 1k
circuit T || P
1M
IR iwT EiR
V1 0 9 G
11 ‘ 1 10 ‘ G
V2 ‘ 2 (i ‘ G
12 | & 12 | G
V3 ‘ 4 13 ‘ G
13 ‘ 5 14 ‘ G
V4 ‘ 6 15 ‘ G
14 | 7 16 | G
G | 8 17 | G
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9Y2RdHSSi 62 N) OFlot S
After completing the

u

servo drive .
1 / NBFaS9NRasSoi
After installin g the CODESYS softwar e, find

Project in the startpage or find File

on the desktop. Double

wiring and power supply, add the PLC program in CODE  SYS to debug the module and

-click the software to find the New

gNew Projectin the menu .

1 File | Edit View Project Build Online Debug Tools Window Help
[ 2] New Project... s IR NS 5, m N [[=
@ Open Project... Ctrl+0
I Close Project
StartPage X
& Save Project Ctrl+S Ty .
M Save Proje SR CODESYS V3.5 SP14 p| '8
Save Project As...
Project Archive 1 » Categories: Templates:
- {2 Libraries
omes urioedl sic Operations = * E - 3
Source download... 2] New Project... Empty project  HMI project  [EEIEE] Standard
project project w...
&8 Print.. & Open Project...
Print Preview... @ open Project from PLC...
Page Setup-. Project type
Recent Projects , Recent Projects
Exit Alt+F4 Al Close page after projectload Proiect describtion
[ show page on startup
Messages Tota 0 crer(s), 0 warning(e), O mess| |*Proect contaning one device, ene sppication, 4~ Project name 5
Ny
Name: IQlt:sl \/ ‘
Description Location: IC:er Vli
Cancel
< Save path =1

Lastbuild: € 0 @ 0  Precompile: Project!

..... [ ~ 1

The user can select the desired project type, enter the
2 {StS0OG GFNBSG RSGAOS |yR

project name and path, and then click "OK"
LINEIN} YYAY3T tFy3dz 38

According to the default guidance of CODESYS, select the target device and the programming language
of the main program PLC_PRG. Then install the Q1 main unit or you cannot select the correct target

device. Refer to Appendix A for the installation steps of the new device description file

objects within this project:

IEI

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

You are about to create a new standard project. This wizard will create the following

- A reference to the newest version of the Standard library currently installgd.

Target deyice
Device: HCQ1-1300-D (Zhejiang Hechuan Technology) bt
PLC_PRG in: | Structured Text (ST) =\ >

Select programming language

Cancel




HCFa

3

the IP to the same network segment in the PC network adapter

9aiGlrofAaK O2YYdzyAOlI A2y
The default | P address of Q1 controller Portl is: 192.168.188

192.168.88.xxx Subnet mask x 255.255.255.0¢

| LAk
_ FRBIRRE

Realtek PCle GBE Family...

GAGK vm

O2y (i NBff SN
.100 Subnet mask: 255.255.255.0 . Modify
¢ Default IP address of Port 2:

0 L s @ L Internet #HERETS 4 (TCP/IPvA) Bt
£ mE oaE =8
o R MEMETSIEE, NELSERSINEE P 2E. 51, FEEMA
BEFBESNEEESN IP RS,
1P S & Realtek PCle GBE Family Controlle
IPv6 =i
e O EFEEE 1P #5hH(0)
5t LSS FARE(O): @ EATE 1P BHS):
- ENicrosoft MEEFE 1P H5HE(): | 192 . 168 . 188 . 101 |
T Microsoft RS EETTEINAS
HREE(E).. T Licbao WiFi NAT Driver FRSEU) | 255.255.255. 0 |
T TwinCAT RT-Ethernet Filter Driver .
o ¥ Pacs mEaitaEs FATEEO) | |
o E 2. Internet HHIUEZS 4 (TCP/IPv4) |
! [0 4 Microsoft M iEE RS =SSN S8 DNS [RE=S1IHE)
) « Microsoft LLDP #HYIEETER @EFEWB':J DNS RS S2HhHE):
Eit DNS BESE(P):
Z(N).. =) ] ®) | |
T niss: | — A DNS BEE0): | |
FEAEEIHYInternet H1HM. ZHHUEER
T B EE. -
|" Gmer) | = TEFAOEDERONALER mEEEEE
[ we ]| =
!
Double -click Devicez Scan network . After scanning to Q1, select the device and click OK
Devices v B X | ] pevice x B
1.@ Ofes

device (H
=2l PLC Logic
- £} Application
.ﬂ Library Manager
[E] pLC_PRG (PRG)
= @ Task Configuration
=& MainTask
&) pLc_prG
A LocalDevice
‘A SoftMotion General Axis Pool

Select the network path to the controller:

-
Communication Settings I Scan network... IGaleay ~ | Device ~

Applications
Backup

Files

= #j.aa!ewny-z
e oo Boorsoen |

Log

PLC Setti
PLC Shel
Users an
AccessR|
Symbol §
Task De;

Status

HCQ1-1300D

0301.8064

Block driver:
UDP

Number of

Target ID:
16C7 0002

Informat|

Device Name: A

Device Address:

Serial number:
BC83FABEAGOD

v

Vi

Scan network

Wink

Cancel

| Your device can be secured. Learn more...
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The correctly added device is

shown as follows .

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Task Deployment

Status

Information

4 | NBIGS
A standar d PLC project, including libraries, tasks and programs,

t[/

Scan network...  Gateway v Device v
i ] W =
l | —
| e——
It : i - aa
— » 2 @
Gateway
v
IP-Address: Device Name:
localhost HCQ1-1300D
Port: Device Address:
1217 0301.8064
Target ID:
16C7 0002
Target Type:
4102
TargetVendor:

Your device can be secured. Learn more...

time monit or the variables in the program

4.1 Add Library

t Ne2SOi

Zhejiang Hechuan Technology

TargetVersion:
3.5.14.10

and you can also add tracking to

If a project needs to use an external library, users are required to install the library files .

Library Manager on the left , enter the library file manager, find the

Library repository z

real-

Double -click
Il gvwdoo

~||%5Add library X Delete library | Properties 5 Details EﬂPIacehuldels hlibrary repository I

~

X

ol eudu| o h wOK, teitstall the/libranofieh.g z
Devices v & X | [f Device (i) Libraryr x
=3 Qltest
= é?i:fc&:cg 113000) Ml Library Repository
= ogic
-0 tion Location: | System
= : |sys
PI.LT:?RG #R%) (C:\ProgramData\CODESYS \Managed Libraries)
= @ Task Configuration
= & MainTask Installed libraries:

‘3 LocaDevice

P« Ql s EEEAE..

A SoftMotion General 4

|a -

¥ TE
= X ,r3
= BER *

. NnaNriva

FrEitE

* N

QiEREEHLER
X2iERE-YL20°
X3—&H
REREEER

4

<

&%

v

l HCFAHSO PLCOpenV0.5.0.1.compiled-library I

#® HSIODemo.project
6 B IRRRES s

) EEER TR _EAEV1.2.docx

N —
=~ @ @
#xEM
2020/8/26 17:2
2020/11/6 13:0
2019/8/13 15:3|| _ Find...
2020/2/17 16:4) FEp e
Dependendes...
>
Close

SZAE(N): | HCFAHSO_PLCOpenV0.5.0.1.co v\ |AII files (%)

il EOH |

L]

z wkh
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CODESYS can identify the library version automatically and support switching between multiple versions

of library files. If you need to uninstall, just select wkh ol eudu| iloh wkdw ghhgv wr eh x
uninstall button.

The installed library can be found inthe Add library .

Devices v 3 X » : (41 Device .[] Library Manager X

= 3 Qitest >
= Device (HCQ1-1300-D)

Delete library | Properties = Details | 5] Placeholders | fif] Library repository

= 1} Application
m e String for a fulltext search = |+
[5] rLc_PrG (PRG) Library Company
= (# Task Configuration + 7 Application
=& MainTask + 47 Docs
&) pLc_PRG + 27 Use Cases
3 LocalDevice 1 | = &I (Miscellaneous)
"2 SoftMotion General Axis Pool ) Drive HCFA
+@) HCFA_ATCLib HCFA
+48 HCFACOMLib HCFA
+48 HCFAHSIOLb HCFA
+s HCFAHSO_PicOpen 1 hcfa_ATC
+38 HCFAModbusLib HCFA
38 TCPLibrary HCFA
Advanced... Cancel

4.2 Task setting

Tasks can be managed in the task configuration. A new standard PLC project will automatically g enerate
a cyclically executed task. The task is automatically associated with PLC_PRG. The default Interval is 4ms,
and the Priority is 1 and the PLC program can compile and execute only when called by the task . Right -
clickthe TaskCr qi | j x u dAdd ©hjectz Task, define the task name to complete the creation  of a
new task . The different types of tasks can be created up to 100, according to the priority order set by

the user, the smaller the number, the higher the priority. In the case of the same priority, they are
executed according to the order in the task configuration.

10
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Devices

~ 3 X [f] Device ‘m Library Manager )
=3 Qitest | Configuration
= (iJ Device (HCQ1-1300-D)
= o;?pimﬁm Type
LbrarvMa(:age}r @ oydic » Interval (e @ A program call
PLC_PRG (PRG,
= (&4 Task Configuration Watchdog POU to call:
= & MainTask l*“*” H |
Brd o Comment:
3 LocalDevice Copy F200ms): | S |
3 SoftMotion Genera [}, Paste 1
¥ Delete
Browse »
Refactoring » | X Remove Call [ Chang
Properties...
[ Add Object ’ @ Program call.__ |
) Add Folder...
(1" Edit Object
Edit Object With...

For the new PLC program created by the user, you need to manually configure and call the task,

otherwise the program will not be executed

. Double -click Mai n Wd v nAdg Cd o oSelect the PLC

program to be called and click OK.
Devices v % X (] Device (] LbraryManager & MainTask x [5] PLCL1 |
=13 Qitest ~|| configuration Task priority
= [ Device (HCQ1-1300-D) Sy
= B0 PLC Logic Priority (0.31 ): |1 £
= o Appimtlnll Type
.]J Library Manager Interval (e.g. t£200ms): ‘4
PLC_1 (PRG)
hoyatind wacg
’ Cxlmﬁg.lraunn 0
‘_-—ManTad( Select Type Set Interval
@ PLC_PRG Time (e.g. t#200ms):
2 LocalDevice Sensitivity: 1
3 SoftMotion General Axis Pool
4k Add Call | % Remove Call (& Change Call | # Move Up & Move Down |™=Open POU
POU Comment
87 pLc_PRG
Textsearch Categories
Programs ~ Name Origin
=
| E]Pic1 |
=] PLC_PRG

4.3 PLC programming

To add a new POU (Program Organization Unit)

select the block type, support six programming languages, select

programs .

.Right-f ol fn Dssol fdwl r qz BrgegtheRrameh f wz SR X/

Structured Text (ST) to write example

11
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== - m o ‘m ek . B romtesk %[l Ao, _
=3 Qitest ~|| configuration
= (1) Device (HCQ1-1300-D) izati i
= B PLC Logic Priority (0.31 ) \1 Create a new POU (Program Organization Unit)
° & Cut
Library By Copy ZI Interval (e.g. t£200ms): |4 Name:
PLC_1
| = . PLC_1
B rcm = Paste A Alarm configuration... | =
= (@ Taskq ¥ Delete & Application... Type
=& M Refactoring v | @ Axis Group..
& X bl .
N Properties... @ Camtable.. .
§|) Add Objet & CNC program... ) Function Block
. &8 »
2 Localevice g o rod & CNC settings... Extends:
v older...
3 softiioton Ger - B® Data Sources Manager...
[7° Edit Object “é our Implements:
Edit Object With... _ F )
External File.. ~— LJPEEL [ [AEREER
@ Login @ Global Variable List... Access specifier:
Delete application from device ] Image Pool...
i merfsce— Method implementation language:
@ Network Variable List (Receiver)... Structured Text (5T)
‘ Network Variable List (Sender)...
T Persistent Variables... () Function
POU... Return type:
&) POU for implicit checks...
M, Recipe Manager...
@ dund Config Implementation language:

Structured Text (ST) ~
Continuous Function Chart (CFC)

(Continuous Function Chart (CFC) - page-oriented

Function Block Diagram (FED)

Ladder Logic Diagram (LD)

Sequential Function Chart (SFC

Double -click PLC_PRG to enter the programming interface.

Variable

From top to bottom, there are
declarati on window, Main program window and M essage window . The errors, warnings in comp ilation and

compilation information will ~ shown in the Message window.

2] pc_PrG x| - x
i| [procramM prc_ere E]
2 VAR E.]
3|  END_VAR
Variable declar e
100 % |
1
Main program
100 % B
< >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) - 2 X ‘
- IU 0 errorl(s) I@ 0 warning(s) Iﬂ 0 message(s) J a
Description Project Object Pos|
= M > I p,‘“

- ge-window
uild: §0 ® 0 Project user: (nogody) INS Ln1

Precompile: o/ 4 11 Ch1 4]

The example program writing is shown as below:
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First, declare the variables that need to be used in the program in accordance with the IEC61131 -3
programming standard

The variable d eclaration : Variable name: Variable data type: = Initial value; The initial value may not be
given, the variable has a default initial value, single -line comments are made through "//", and Chinese
comments are supported, but  the cursor position may displa y incorrectly, so English comments are
recommended to use for the time being

In the variable declaration window , press Shift+F2 to show the dialog box of Automatic Declaration,
where the name and type must be  entered.

Scope x Variable scope = 1 2

Name x Variable name Scape: Name: Type:
. VAR v |Ponerl | |m v‘ >
Typex Variable data type
Object: Initialization: Address:
Object x Variable application PLC_PRG [Appiication] vl = | ‘
Initialization x Variable initial value Flags: Comment:
. . [JconsTanT
Address x Mapping between variables and external hardw [Jreram
[] PERSISTENT

Flags: Variable type can be setto  Constant,
Retain and Persistent

o] o

Comment X Comment, format (*content  s*)

[£] pc_PRG x
1. PROGRAM PLC_PRG Variable declar e
=] 2 VAR

fbTimerl :TON; //Timer
4 index <INT:=10: Comments
3 :=10;
E ivar :INT; //Intermediate Variable
< iRectabfle :INT;//sS

iRatiol :INT:=5;/,
iRatio2 :INT:=5;//Duty
END_VAR

ta

Write the example program in the main program window. The correctly declared variables can be called
by F2 in the main program window. Pay a  ttention to the calling  type.
Variable: Single variable, need to be decl ared

=+ & fbTimerl
"3 ET q
,@ Boor Textsearch Categories
1 EI S a Name Type Address Origin
PT TIME Function Cals + @ fTimer1 Tov
"% Q BooL Method Cale # index
Conversion Operators # @ loConfig_Globals
Standard Types # iRatiol
- Structured Types. # Ratio2
1| fbTimerl.IN — ¢ mactame
# var
#-{)} sM3_Basc
# {} sM3_cne
Module call: function call, no need to 38 ook
declare & 1} SH3_Robotis
] structured view Filter: None v
Documentation:
foTimerl: TON; 13

(VAR)

Timer
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- {} standard r-3
: ‘E:I String Functions

FLINCTTO!

1| CONCAT (STRL:= , STR2:= )
Example call: Function block statement, need to be declared
a EfR E-ie ]

oprmen ] o

+ {3} 5M3_Basic 3

| 1| fbTimerl(IN:= , PT:= , Q=> , ET=> }j|
Write the example program according to the above rules

2 fhTimerl (IN:=NOT fbTimerl.Q, PT:=T#300M5 ):
= 3 CASE index OF
4 10z
5 irectangle:=1;
- £ IF iVar<iBaticl AND fkTimerl.Q THEN
7 iVar:=iVar+l;
= 2 ELSIF iVar>»iRatiol OR iVar=iRaticl THEN
] index:=20;
10 ivar:=0;
11 END_IF
12
13 20z
14 irectangle:=0;
= 15 IF iVar<iRatio2 AND fbTimerl.Q THEN
1€ iVar:=iVar+l;
- 17 ELSIF iVar>»iRatio2 OR iVar=iRatiocZ THEN
1a index:=10;
15 iVar:=0;
20 END_IF
21 END CASE

4.4 Add Trace to monitor Program Variables

Right -click Application z Add Object z Trace. Trace will appear in the tree menu on the left after
successful adding.
Devices v ® X 5 PLCPRG X %
= 13 ouest ~ 1 PROGRAM PLC_PRG Devices v 3 X
= viee 3 =] VAR re
'ii;mco:: oo £bTimer] TON, = [ Qitest >
e JINT
¥ % o s = [ Device (HCQ1-1300-D)
”w"fﬁ Copy labfle :INT, .
Boce o s e : = 8 PLC Logic
(8 rc A . B Alarm configuration...
"ﬁmic;x ::ﬁ - O Application... - O Application
- Em factoring » @ ois Group.. )
‘ijla Properties... @ Camtable.. @ Ubrary oer
% ‘g‘[__; Add Object »]& CNCprogram.. |E] PLC_1(PRG)
e Add Folder... & ONC settings... =
 SofotonGet -, Object &"  Data Sources Manager... [Z] PLC_PRG (PRG)
1 Edit Object With... ;3 ::T-" ” = PE Task Configuration
‘G ooy @ Global Variable List... = @ MainTask
Delete application from device @ tmage Pock.
i m_l-o Interface... @ PLc—mG
@ Network Variable List (Receiver)... @ PLC 1
@ Network Variable List (Sender)... =
|l& IF 5V&) pOU.. -
s et @) POU for implicit checks... [ 3 LocalDevice
|| Messages -Total D eror(s)| A Recipe Maneger.. [ '3 SoftMotion General Axis Pool
s @  Redundancy Configuration... ‘
M ocoibom | ®%  Symbol Configuration... |
ey €] Text List..
- Buld started: Appl
ooty S ]

Double -click to enter the Trace page for configuration

14



& Trace x
] Configuration
10 Add variable
0
-10
T T T T T T T T T T
o 1s 25 3s 4s Bs Bs Ts 8s 9s 10s

Click the configuration button in the upper right corner of the Trace interface to add and delete

moni toring variables and set the sampling period

variables through the add/delete variable buttons in the lower left corner

5
« Trace Configuration

Trace Record
= Trace
=

Time axis
= Diagram 1
Y axis

= Shown variables

Presentation (diagrams)

Add variable
Delete variable

Click the Task followed by the sampling cycle on the left menu, drop down to select th

example.

Variable settings
Variable:

Graph color:

Textsearch Categories

Trace Variables
Traceable parameters

4 Name Address
=€ Application
=-[8) rLc_rrG
% @ fbTimerl
# index INT
# iRatiol
# iRatio2 T
) wr
¥ ivar
+ @ 10Config_Globals
#{} sm3_Basic
+{} sM3_Math

Trace Record

= Trace

mm PLC_PRG.iRectabfle

Task:

| Dracantation (dianrame)

After completing the basic configuration of Trace, you need to log in the program and run it normally

Record Settings
Enable Trigger

‘ Trigger variable:

Trigger edge:

Trigger Level:

Posttrigger (samples) 0

‘ Record condition:

|

200ms

& MainTask ~

. After opening the Trace page, add and delete

e Main Task for

before you can download and start the trace (Start Trace) anywhere on the Trace interface and observe

the variable running tra ce. Otherwise, the item is grey by default and cannot be selected

15



HCFa

& Trace x
3
10
4 Add Variable
_ |b Download Trace
P Start Trace
Ml Stop Trace
0 LW Reset trigger
T Autoscroll
g [y Cursor
i -+ Mouse Zooming
& Resetview
I  AutoFit
-10 15 Compress
; | s Stretch ! f —
0 1s . 7s 8s 9s 10s
Convert to single channel L

5 t NREINIY R26yE2FR YR 2yfAyS Y2yAG2NRYy3

5.1 PLC program compil ing and download

After the PLC program writing is done , the program needs to be compiled before downloading . The
buliding command w ill check the grammar and the POU must be added to the Task, or not compiling.
Select the Build z Build, the compiling result  will show in the message window after executing the
compile command, and the information that needs to be viewed can be displayed separately by

selecting errors, warnings and messages

File Edit View Project | Build | Online Debug Tools Window Help o
A | (&0 o § B Bud R [t [ a TS R T
Rebuild -
Generate code Build /re build current application =l |
=3 Qutest Generate runtime system files... k_pRG ~ —
= (1) pevice (HcQ1-13000) Clean o
=Bl pLC Logic Clean all FL =
3 tion Taes
- e
= Hwary Marager € iRectabfle
8] pc_1pr) 7 iRatiol de of signeal "1"
puc e gy [0 [@
= (8 rask Configuration 1 £bTimerl (IN:=NOT fbTimezl.Q, PT:=T#500M5); "
= & MainTask 5 2 CASE index OF
&) pLC_PRG 3 10:
S pct 4 iRectabfle:=1;
& Trace B s IF ivarciRatiol AND fbTimerl.Q THEN
2 LocalDevice B iVar:=iVar+l;
% Softoton General Axis Pod 5] ELSIF iVar>iRatiol OR fbTimerl.Q THEN
8 index:=20;
E iVar:=
10 END_IF
. 100 % | v
Messages - Total 0 error(s}, 0 warning(s), 0 message(s) v R x|
Build . [Q 0 error(s) ICD 0 warning(s) IG 0 message(s) \ X ¥
Description Project Object Position
~———Buiild started: Application: Device. Appli...
typify code
Compile complete -0 errars, 0 warnings i Compiling results
TlpIN
Lostbuid: @ 0 ® 0 Precomple: o/ Project user: (nobody) 5]

5.2 Log in and run ning
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When no errors in compiling the program, we  can log in. Find the login -in icon m in the toolbar and

enter into the program online monitoring

#® Qltest.project* - CODESYS

File Edit View Project Build Online Debug Tools Window Help
NEEE& o~ & BRRX MAGHEIN 97N -0

A dialog box pop -up: The downloaded application will replace the existing application in the PLC

continue to download ? Then click "Yes".

there is no matching compile information, this existing application needs to be
replaced.

@ Warning: An application 'Application’ is currently in RUN mode on the PLC. As

Click 'Yes' to download the latest code or ‘No' to abort.

No Details...

After logging in successfully, click 4 to run the program.
W Qltest.project* - CODESYS
File Edit View Project Build Online Debug Tools Window Help
BEE@ & v BRERX MGHE(N 90 - O |8 '-«qul' -

The operation interface of the program is as follows

File Edit View Project Build Online Debug Tools Window Help A4
B E& o $BRBRBX MGASINAAN - 68 e ) aR([(E5===3 o B = |2

Devices > 8 X | @ Ta= [5] MC_PRG x| [ Device | -
=3 Quest Ml  Device.Application.PLC_PRG
= [ Devie [eonnected] (H0QL1300D) | £pession Type Value Prepared value  Address Comment A =]
= Bl rctoge + & fbTimert TON Timer 0
- o Application [run] # index INT 10
m Library Manager ® ivar NT 0 fy—
Brciea # iRectabfle  INT 0 4
) pic_prs ero) o innis oz . - Variables/program online
=& Task Configuration 1 fbTimerl (INEENEN:=NOT fbTimerl.QNENEN, PT[ wrs:oo.l "
= & MainTask 8 2|0 CASE index[ 10 ] OF
@] pic_Prc 3 10:
et 4 iRectabfle[ 0 J:=1;
&8 Trace a s IF iVar[ 0 kiRatiol[_ 5 | AND fbTimerl.OENE THEN
% lobone ¢ svarl 0 Ji=svad 0 }1;
€32 SofMotion General Axis Pod 8 7 ELSIF .Wu{Ipm?ueuIl OR fbTimerl.QGNEN THEN
¢ index 10 J:=20;
svas 0 =0
10 END_IF
11
12 20: 100 % @R v
Build - |© 0 error(s) |® 0 warning(s) | € 5 message(s) | X ¥
Description . d Object Position L}
© Totslalocatedmemorysze | RUNNING Status
@ Memory area 0 contains Daf
@ Memory area 3 contains Code: M:‘ A, highest ...
- 5| [puid complete —0 errors, 0 warnings * ready for download! | .
Device user: Anonymous Lastbuid: @ 0 @ 0 Precompiie: o/ RUN Program loaded Program unchanged Project user: (nobody) g

Start Trace to collect the running Trace of the variable

. To

17
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Devices v 3 x| @ Trace x 5] PLCPRG | (1] Device
=) Qitest - E
=[] Device [connected] (HCQ1-1300-D) 10
1 @ggmt - | Add Variable
| = Application [run]
i ) Lbrary Mo . |l Download Trace
EI PLC_1 (PRG) | P~ Start Trace
EI PLC_PRG (PRG) Il Stop Trace
= (@ Task Configuration i | Resettrigger
| o Mt 0 b /

Right -click anywhere on the Trace

trac e and the scroll wheel can zoom in and out of the trac

Devices v a2 x
=13 QItest hd
= [ Device [comnected] (HCQ1-1300-D)

=20 pLC Logic
- ) Application [run]
.D Library Manager
[E) Pc_1re)
[E] pLC_PRG (PRG)
= Lﬁ Task Configuration
= @ MainTask
PLC_PRG
PLC_1
i ﬁ Trace
3% LocalDevice
E 73 "% SoftMotion General Axis Pool

,,,,,,,,, I

page to pause or start th e trace . Move the mouse to observe the History

e waveform .

& Trace x [5] PLCPRG | [ Deviee .

1.0

B Add Variable

Download Trace

A

Start Trace

Stop Trace

Reset trigger

Autoscroll
Cursor

Mouse Zooming
Reset view
AutoFit
Compress
Stretch

LI

0 —feni Convert to single channel

Convert to multi channel

Onlina lict

5.3 Online monitoring

After the program logged in and run
main program window and the declaration window

8s

successfully, the actual value of the variable

will display on both th e
. If the user wants to monitor multiple POUs at the same

time, gather the vari ables that need to be observed d qg i | g gWaih zh\Watch 1 in the menu bar, and

the progr am will automatically create

File Edit | View | Project Build Online Debug Tools Window Help
B B |43 Devices Alt+0 W Yor (7 |18 | ©
M Prous Alt+1
_ # Modules Alt+2
=13 Quest E Messages Alt+3
=@ b Bl Element properties
B 3%  ToolBox
g Watch v Wach1 ]
[ Cross Reference List B Watch 2
@ CallTree FA Watch3
"3 Bookmarks B Watcha
Breakpoints @ Watch all Forces
B Call Stack
% Memory
Online Change Memory Reserve Settings
Start Page
N @ Security Screen
e = Store
Choose perspective 3
B Full Screen Ctrl+Shift+F12
[ Properties...

Monitoring List 1. And 4 monitoring lists can be created.

18
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Choose Monito r 1, click the empty column, you can directly call the variables or global variables in differe nt
POUs by clicking the index, or you can click " on the right to expand to add the variables that need to be
monitored online
{Ml - 0 X
Expression Application Type Value Prepared value Execution point

Device. Application.PLC_PRG.iRectab|

After the configuration complete  d, you can view the real -time value of the variable through the "Monitor 1"
under the message window during the normal operation of the program, and assign values to the current

variable. You can manually add or delete the monitoring variable even during the normal operation.
Watch 1 - 3 X
Expression Application Type Value Prepared value Execution point
# PLC_PRG.iRectabfle Device. Application INT 1 Cydic Monitoring

. Online watch N

B Watch 1 |
After logging in , you can enter the value you want to write in the n ext cycle in the preparation value. This

E] Messages - Total 0 error(s), 0 warning(s), 5 message(s)

ope ration can be completed in the  Variable declaration window, Main program window and M onitoring
window. After inputting values, choose Debug  z Write values to write the correct value. In CODESYS, users
can assign values to variables in two ways : Write value (Ctrl+F7) and Forced value (F7). The value written by

force d value will be identified (7 on the left, which can be restored by releasing the value.

Fle Edit View Project Build Online | Debug | Tools Window Help Y
R & o o~ ® #h 254 » Start F5 » m ([0 3 [» M|+
m Stop Shift+F8
: = Single Cycle Ctrl+F5
= {3 Qitest - E &l New Breakpoint...
= [ Device [comected] (HCQLA300D) || g, [ Fdlit Breskpoint Prepared value  Address Comment i
= B PLC Logic " Toggle Breakpoint F9 Timer [
- {} Application [run] Disable Breakpoint
!ﬂ Library Manager @® Enable Breakpoint Intermediate Variable
é PLC_1 (PRG) § Step Over F10 Square wave,
i PLC—PRGﬁ(PRG) y Step Into F8 10 Duty cyde of signeal "1"
- B4 ti . e
ask Configuration » Step Out Shift+F10 Duty cyde of signeal "0’
= & MainTask
Run to Cursor
&) rLc_PrRG
b Set next Statement
& pc_t
el " =
& rrace e DENERN, e veowe  J=misoous);
3 LocalDevice B8 Write values Ctrl+F7 |
"3 SoftiMotion General Axis Pool Force values 7
Unforce values Alt+F7 @
=] > AND Timerl. QR
e Toggle Flow Control mode N
B Core Dump » [5<5> OR fbTimerl.Q[FNE THEN
100 % |
Display Mode »
[ Wathrr= >t

5.4 Reset function
In debugging, if the user wants to reset the p rogram, there are three reset methods: Reset warm, reset cold
and reset origin . Three methods can be selected in the "Online". After clicking execute, a dialog box will
pop up for confirmation. The effect of different instructions on different types of va riables defined in the

program after execution is shown in the following table
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o Do you really want to perform the operation 'Reset warm'?

(= ] =

Note x Xx Retention value Ox Initial value

Warm reset

Cold reset

Initial value reset

Download

X|[O|O|O|O
X|O0|0 |0 |X
X | X |0 |X|X

Online change

=1

&

Online ] Debug Tools Window Help

2% Login Alt+F8
¥ Logout Ctrl+F8
Create boot application
Download
Online Change

Source download to connected device

Multiple Download...

c

Reset warm

Reset cold
Reset origin
Simulation

Security
Operating Mode

6 . dAfyli SABKR Lh RSo0dzA3IAY3I RSAONRLIIAZ2Y

Q1 controllers are built -in high -speed input and output, and the high
be used as general input and output
6.1 As the general input/outpu t

-speed input and output ports can also

The wiring for general input/  output can refer to digital input/output module, supporting PNP/NPN. First,

you need to install the corresponding description file in the device manager. For the detailed process, please

refer to Appendix A . After the install ation complete d, make sure that Q1 controller can communicate with
CODESYSnormaoo | / dgqg fol fn OevitedoGhyl f hzDgg

2 LocalDeyi ”u 2
2 SoftMot b Cut

Properties...
| Add Object
() Add Folder... -
NTT— E—

[ Edit Object
Edit Object With...

Import mappings from CSV...

Export mappings to CSV...
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m Add Device

Name: |eEi=e(I0Bl |
Action:
(@) Append device

|5h’ing for & fulltext search Vendor: | <All vendors> ~

Name Vendor Version Description

i
= Miscellaneous
[ Generalio HCFA 1.0.0.0 |

m LocalHSInput HCFA 1.0.0.1

The wiring method of the local 10 in this mode can directly refer to the wiring method of the digital input

module. After adding finished , you can monitor the current local 10 status or perform test output under the

General I/O mapping on the right

Pleased note that when there is no program test, the IO refresh cycle needs to be selected as: Always in the

bus cycle task, otherwise th e IO with unmapped variables will not be refreshed, and the current 10
refreshed with the program variables if the program variables are mapped.

will be

£] PLC_PRG (7] Generallo x -
rall0 1/0 Mapping Find Filter Show all v £
. Variable Mapping Channel Address Type Unit Description
+ % input %IB0
mation + ‘9

output °%QB0

l:l Reset mapping Alwiays update variables: |Use parent device setting

Use parent device setting
nabled 1 (yse bus cvde

@ = Create new variable "% =Mapto existing variable

Bus cycle options
Bus cycle task Use parent bus cyde setting

6.2 As the high -speed input/output

When the local 10 is used as a high -speed input port, the wiring met  hod is as follows x
1¢ Wiring for high -speed input € take channel 1 as the example (
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1 X0
f —
| S )
Isolation
chip —
=
1]
; H
E o
o
X1 =
i B 1 E
Isalation
chip
Common 5%
term inal
Channel Port Port Channel
X0 X8
hsi_cnt hsi_cnt4
X1 X9
X2 X10
hsi_cnt1 hsi_cnt5
X3 X11
X4 X12
hsi_cnt2 hsi_cnt6
X5 X13
X6 X14
hsi_cnt3 hsi_cnt7
X7 X15

High -speed input supports PNP and NPN, wiring method depends on the input type of the encoder
For the input signal of PNP type, connect OV to the

the common terminal is internally

2¢ Wiring f or high -speed output & No high -speed output function temporarily,
At the same time, you can add General 10
be selected. When using the high
in the folder: The file in HIS_Counter_Drv and LocalHSInput.xml. Refer to
installation complete d/ Or f do Ghy | f h zt® gdd high hspded I® i

steps. After the

LocalHSInput .
3 LocalDe

Ice. ‘

2 SoftMoti

) Add Folder...
r Add Device... I A

& Cut
Copy
Paste

X Delete

Properties...

i Object

7 Edit Object
Edit Object With...

Import mappings from CSV...

Export mappings to CSV...

connected .

common terminal; If NPN type, connect 24V. A

, but for input (output), only one input (output) method can

-speed input, you need to install the dev

will be improved ¢

ice description file contained
Appendix A for the installation
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T

Name: [LodHSlrput

Action:
(@) Append device Insert device Plug device Update device
IString for a fulltext search Vendor: | <All vendors>
Name Vendor Version Description
= ﬂj Miscellaneous
(7 Generalto HCFA 1.0.0.0

llocasinput  |HoFA 10,01 |
locaHSOutput  HCFA  1.0.0.1

After adding, click LocalHSInput z Add Device to add the high -speed input channel. Max. 8 channels

can be added. Refer to the following table for corresponding relationships X
=3 LocaDevice L{? Copy hsi ont X0 X8 hsi cntd
(@ Generallo (General & Paste si_cn X1 X9 sten
= 8 LocalHSInput (Local ¥ Delete
(@ hsi_nt (hsi_cn Properties... teﬂﬁ\'iﬁhtl X2 X10 hsi_cnt5
(@ hsi_cnt_1 (hsi_ iohon - X3 X11 -
(@ hsi_ent_2 (hsi_t &S Add Foliﬂer Il vendors> X4 X12
"3 SoftMotion General Axis- —— hsi_cnt2 hsi_cnt6
[ Add Device.. ] ™= X5 X13 -
Insert Device...
. . X6 X14
Disable Device . .
*mbélﬁgr}ﬁa‘speed z hsi_cnt7
Update Device... H ]t% X15 -
[3° Edit Object B
Edit Object With...

HCFA added the corresponding library files for high -speed 10, so you need to install hcfalib.compiled -
library before use . After the installation complet  ed, find the fun ction block named hsi_ref in the library
file. Add this function block to the main program and enter the corresponding port to use high  -speed

input . A brief description of the function block is as follows



HCFa

FUNCTION_BLOCK hsi_ref

InOut:

Scope Name Type Comment

Input wDrivelD WORD
bCounterEnable BOOL
bEventEnable BOOL
bDspdEnable BOOL
bLatchEnable BOOL
wCountMode WORD 0: 2-phase-x1; 1: 2-phase-x2; 2: 2-phase-x4,; 3: 1-phase-2-input; 4: 1-phase-1-input

hardware mode; 5 1-phase-1-input software mode

bSoftDirection BOOL
bSoftPreTrg BOOL Current Count Value update triger
diEventCmpValue DINT Event Task compare value
wHardTrgMethod WORD | port_Z and port Latch EdgeCheck method;
wCmpoutCtriword WORD | enable Compare output
wheasureUnitTime WORD
wStatus_clr WORD
diSoftPreValue DINT Current Count Value update value
diCntMinValue DINT
diCntMaxValue DINT
bTabCmpEnable BOOL
wStartNum WORD
wEndNum WORD
BZport_sel BYTE
Blatch_sel BYTE

Cutput dwDspdFregValue DWORD
diCurCountValue DINT
diLatchData DINT
wCounterStatu WORD direction.overflow, underflow and so on

Right -click in the main program and  add Action to the Add Object. In the pop -up dialog box, select

Function Block Diagram (FBD) as the programming language

= £} Application +
.D Library Manager mation -5 @R Create a new action
(8] Pc_1(PrE) .
lame:
[£] PLc_PrG (PRG) . = .
= @ Task Configuratio] © Ot
= &£ Mai B3 Copy I
V2 et B Past | Function Block Diagram (F8D) v]
@ pLc_pro| & Paste
&) pic1 ¥ Delete
& Trace Browse »
=3 LocalDevice :
Refactoring »
(@ Generallo (GenerallO
= [ LocaksInput (LocalHg Properties... L
m hsi_cnt (hsi_cnt) |fJ Add Object » @ Action...
@ hs_ent_1 (hsi_en =) Add Folder... @4 Method...
ﬁ hsi_ent_2 (hsi_cn j Edit Object 5; r—
'3 SoftMotion General Axis P{ Bl Ot i, :
it Object With... a8 Transmch... —

Define the variables that need to be use  d in the function block in the Variable declaration window of the

main program as follows x
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wDriveID :WORD ;
bECounterEnable :BOOL;
bEventEnabkle :BOOL;

bDspdEnable :BOOL;
bLatchEnakle :BOOL;
wCountMode :WORD:=0;
bSoftDirection :BOOL;
bSoftPreTrg :BOOL;

diEventCmpValus :DINT;
wHardTrgMethod :WORD;
wimpoutCtrlword : WORD ;
wMeasurelUintTime :WORD;
wStatus_clr tWORD ;
diSoftPreValus :DINT;
diCntMinValue :DINT:=0;
diCntMaxValus :DINT:=10000;
bTabCrmpEnakble :BOOL;

witartMum :WORD ;
wEndium :WOED ;
BZport_sel :BYTE;
Blatch_sel tBYTE;

dwDspdFregqValus :DWORD;
diCurCountValue :DINT;
diLatchData :DINT;
wCounteritatu :WOED ;

Find his_cntin t he global variable in the newly -added Action, and configure the channel that to be used .

hsi_cnt 'l_l
hcfalib.hsi £
whrivelD —wDriveID DapdFreqgValus dwlspdFregValue
bCounterEnable —bCounterEnable iCurCountValue — diCurCountValue
bEventEnable —|bEventEnable diLatchData —diLatchData

bDapdEnable —{bDspdEnab =
bLatchEnable —{bLatchEna!
wlountMode —wCountMode

bSoftDirection —{bSoftDirec |extsearch Categories

bSoftPreTrg —{bSoftPrel: ~ Name Type Origin
diEventCmpValue —(diEwventCmp # fbTimerl TON
wHardTrgMethod —wHardTrgMe = @ 1oConfig_Globals
wimpoutCtrlword —wCmpoutCtr # hsi_cnt
wMeasureUintTime —wMeasureln # hsi_cnt_1
wStatus_clr —wStatus_cl R
diSoftPreValue —|diSoftPrel ¥ hei_cnt_2
diCntMinValue —diCntMinVe # hsi_cnt_3
diCntMaxValue —{diCntMaxVs # hsi_cnt_3
pTabCmpEnable — bTabCmpEna ¢ bsLont_S
wStartNum —wStartNum # hsi_cnt_6
wEndium —{wEndNum @, bsl_ecnt._7
BZport_sel —|BZport_sel * {} sm3_Basic

Blatch sel —Blatch sel

After the configuration complete  d, set the corresponding parameters to make the counter work in

different modes. For the description of diff erent modes and test results, please refer to the attachment
HCQ1- Input test .xlsx

The high -speed input is temporarily an internal test function. If the test results are different or there are
any problems during the test, you can directly contact the HCFA Technology . Please wait for the
subsequent official release of the official version. There are no functional blocks and test reports for the
high -speed output.
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7 'RR SEGSy&ARyOVvdzRAzS f20f SEGSyairazyo
The Q1 controllers of V301 version suppo rt local 10 extension on the right s ide with a maximum power

of 16W . The following table shows the power of extension modules supported by Q1 controllers. £ Data
are calculated as 10% to 15% rise, because the metal sheet transmission bus current signal will produce
a certain resistance over time, thus consuming part of the power '
Item Model name for modules Power
1 LocalEtherCAT Device 16W
2 HCQX-EGD 1.344W
3 HCQX-ID16-D 0.78W
4 HCQX-0D16-D 1.32wW
5 HCQX-MD-D 1.032W
6 HCQX-AD04-D 1.044W
7 HCQX-DA04-D 1.056W

Right -click Devicez Add Device, select EtherCAT Master SoftMotion in the dialog box to add the device.

Name: |EtherCAT Master_SoftMotion ]
| Devices v 3 X E" P Action:
= 3 Qitest T‘ 1 (® Append device ert device P evice (O Update device
=@ . _{aoam I=] 2
@ ;egm 0Ly % Cut [string for a fultext search | vendor: | <allvendors> -
= &1 pLC Logic
L o | Copy Name Vendor Version
0 x| B Poste = et EtherCAT
BT X Delete = ok Master
= (@ EthercaT Master 35 - Smart Software Solutions GmbH 3.5.14.0
|E] PLC] Properties... @ ﬂMWon 35 - Smart Software Solutions GmbH ~ 3.5.14.0
= (5 sl {5 Add Object * - HB Ethernet Adapter
=g : +  EtherNet/IP v
L) Add Folder... < >
[ Add Device... [ Group by category [ ] Display all versions (for experts only) [] Display outdated versions
a8 Tral Update Device... (@  Name:EtherCAT Master SoftMotion .
9 L P [ Edit Object Vendor: 35 - Smart Software Solutions GmbH
ocalDe: Categories: Master
N Edit Object With... " §'
SoftMotion Version: 3.5.14.0 —
Ordet ~a
Edit 10 mapping r}lu»mber:
Description: EtherCAT Master SoftMotion...
Import mappings from CSV... v
Export mappings to CSV... Append selected device as last child of
%} Online Config Mode... Device
Reset origin device [Device] ©  (You can select another target node inthe navigator while this window is open.)
Simulation Close
After the addition complete d, select the correct network card and download it to Q1 controller (login in

Q1 controller ). It is recommended that the user select the network by name so that the program can be

matched on more devices (the Mac address of the network port of different devices is different)

Devices v § X [5] PLCPRG ] EtherCAT_Master_SoftMotion X

=3 Qitest hd R
= [ Device (HCQ1-1300-D) General b4 Autoconfig Master/Siaves EtherCAT. ™

T 'i‘w PLC Logic Sync Unit Assignment EtherCAT NIC Setting
=} Application
m Library Manager EtherCAT 1/0 Mapping

[5] PLc_1(RE)
[E] PLC_PRG (PRE)

Destination Address(MAC) FF-FFFFFFFFFF k7] Broadcast |:| Enable Redundancy
Source Address (MAC) ~  8C-83-FA-BE-A5-02 | Browse... |

EtherCAT IEC Objects
Network Name ‘ecatl

= B rask Configuraton Status () Select Network by MAC @) Select Network by Name
& EtherCAT Task
= & MainTask Information
&) rLc_PRG
& picy MAC address Name Description
& Trace SCHOFABEAGDO  ethd
3 LocabDevice GCO9FABEAGOL __ethl

"3 softMotion General Axis Pool

e
1] EtherCAT_Master_SoftMotion (EtherCAT Mg|
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After login, right -click EtherCAT_Master_SoftMotion to scan device. Itis recommended to add the
device by scanning the device . But you also can chooseto Add Device.

Refactoring »

Properties...

Add Object

) Add Folder... a
Add Device...

Insert Device...

| BT T | %

Disable Device \

(7" Edit Object

Edit Object With... 0

If an unknown device appears in the scan device dialog box, the user needs to check whether the
description file used matches or not. The correctly scanned m odule is displayed as follows X

Scanned Devices

‘Dew'cename Devicetype Alias Address

|- LocalEtherCATDevice Locl EtherCATDevice 1] A Local extension
R ———-1A04-T 1]
HCOX_ADD4 D HCQX=ADI04-D o

= HCQX_EC_D HCQY—EC-D 1]
HCQX_ID1E_D HCQX-ID16-D 1]
HCQX_0D16_D HCRX-0D16-D 1]

Copy all the devices to the project to complete the module adding . It is important to note that the

controller of 3.0 version supports local ex tension. When manually adding, you need to add

LocalEtherCATDevice to add other modules.

8 / NB2iiA2y LINR2SOi

8.1 Add SoftMotion project (without adding remote extension modules )

Right -clcik Devicez Add Device | select EtherCAT Master SoftMotion to add devices.

Q1
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Devices > 2 x| Fer
= [ Qitest [ X
= ({J Device (HCQ1-1ponm B -
=B pcioge & O
= € Applicd Copy
m Libr B Paste
@ prc X Delete
[E rc Properties...
“ l? ;‘ {3 Add Object
"~ ¥ & Add Folder...
[ Add Device..
& Tro Update Device...
8 i (7 Edit Object
SO Edit Object With...

Edit 10 mapping

Import mappings from CSV...

Export mappings to CSV...
%] Online Config Mode...

Reset origin device [Device]

Simulation

T T

Right -click EtherCAT Master SoftMotion to add device, At this time, you need to add the

Name: IEMCAT_Masber_SDMﬁon

Action:

(® Append device Insert device Plug device () Update device

ISI.nng for a fulltext search ‘ Vendor: | <all vendors>

v

Name Vendor

= el EtherCAT
= a} Master
[ EthercaT Master 35 - Smart Software Solutions GmbH
s e st e
+ HP Ethernet Adapter
+- — EtherNet/IP

3.5.14.0
3.5.14.0

< >

Version »

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

[ Name:EtherCAT Master SoftMotion ~
Vendeor: 35 - Smart Software Solutions GmbH
Categories: Master
‘Version: 3.5.14.0 §
Order Number: -
ipti t AT Master Soft
v

Append selected device as last child of
Device

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

Add Device

that needs to test in the slave station, select S  V-X3E to add device.

[ ——— [L] Log
Sy
i Copy
2 Paste
X Delete
& Trace
% LocalDevice Refactoring 4
3 SoftMotion Get Properties...
EtherCAT_ M2 4or "Add Object
) Add Folder...
| Add Device...
Insert Device...

Scan For Devices...

Disable Device

Update Device...
[T Edit Object
Edit Object With...

Right -click on the added slave station SV  -X3E and select Add SoftMotion CiA402 Axis . Click OK when

dialo g box pops up.

Name: |H@A)(!_Selvo_0rw=' |
Action:
(@ Append device () Insert device Plug

cvice (O Update device

[tring for a fulltext search | vendor: |<allvendors> v
Name =
= [ Fieldbuses

= ek EtherCAT
= el Slave
= (13 HCFA Co. Ltd - HCFA-X3E-DRIVER
(T [HcFa x3€ servo Driver
# [ ifm electronic - ifm electronic EtherCAT Devices
+ [l Panasonic Corporation, Appliances Company - AC Serva Driver v
< >

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

Mame: HCFA X3E Servo Driver ~
‘Vendor: HCFA Co. Ltd

Categories: Slave

Version: Revision=16#00000001 §
Order Number: HCFA X3€ Servo Driver v <

Append selected device as last child of
EtherCAT_Master_SoftMotion

(You can select another target node in the navigator while this window is open.)

Close

@ P
& Trace
‘3 LocalDeviee
"3 SoftMotion General Axis Pool
= [ EthercAT_Master_SoftMotion (E|
[ Hera_X3€_Servo_briver (H¢

Cut
Copy
Paste

Delete

X 8 <

Refactoring

i1

Properties...

Add Object
=) Add Folder...
Insert Device...

Disable Device
Update Device...
Edit Object

Edit Object With...

L

Edit 10 mapping
Import mappings from CSV...

Evooo o

rl"n 2o COV

Add SoftMotion CiA402 Axis
Add SoftMotionLight CiA402 Axis

CODESYS

Close

servo drive
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Right -click SM_Drive_GenericDSP402, select Refactoring z Uh qd fW Pb Gul yhbJhqghul f GVS735¥%/
modify it to Axisl so that the relevant axis variables can be called in the PLC program later

% Locabevice b ot CODESYS *
3 SoftMotion General AxisPool |B3y  Copy
= (i EtherCAT Master_SoftMotion { [, Paste
= (@ HCFAXE Servo Driver ({ % Delete o Please note that this driver has not been verified or tested with the
H& SM_Drive_GenericD = device instance you are trying to link it. All or some functions may not
Refactoring v |[=0 Rename 'sM_D) work as expected. This can include unexpected or uncontrolled
Properties... movements of the device.
] Add Object
) Add Folder...
Add Device...
Plug Device... -

After renaming, a dialog box pops up, select "OK"

Current name: |SM_Driv=_Gmu'idJ§‘4]2 ‘

New name: |Ax1‘51 ‘ﬂ

The name conflicts with the existing object
‘Axis1'(Device.EtherCAT_Master_SoftMotion.HCFA_X3E_Servo_Driver.Axis1)

0K Cancel

The system will automatically complete the mapping of the axis variable after renaming, click "OK" to
complete the axis renaming

Rename 'Device EtherCAT_Master_SoftMotion.HCFA_X3E_Servo_Driver.SM_Drive_GenericDSP402' to 'Axis1'. Apply all changes. | Select affected objects...
=- @ pevie Name Type Value Variable Address Des ”
+ Bl pLCLogic %[ AXIS_REF: Standard
% LocalDeviee - AXIS_REF: Scalings
3 SoftMotion General Axis Pool # - Logical device settings
=@ EthercaT_Master_SoftMotion % standard driver setings
= (@ HeFa_xE_servo_Diiver + - axIs_REF: DSP402 configuration
HEP Axis1 # [ possible cyclic driverin-outputs
[ Project Settings # Address_8010 STRING %QWO'
¥ Type_8010 STRING UINT
# AddressPointer_8010 POINTER TO BYTE ADR(%QW0)
¥ Address_8020 STRING %QD1'
# Type_8020 STRING DINT
# AddressPointer_8120 POINTER TO BYTE ADR(%QD1)
# Address_8030 STRING "
- ¥ Type_8030 STRING
¥ AddressPointer_8030 POINTER TO BYTE 0
¥ Address_8040 STRING
? Type_8040 STRING
# AddressPointer_8040 POINTER TO BYTE 0
# Address_8is0 STRING "%QB2'
¥ Type_8050 STRING 'SINT
# AddressPointer_8050 POINTER TO BYTE ADR(%QB2) v
< >

‘Warning: 1 unsupported objects were skipped. I oK |I Cancel

8.2 Modify EtherCAT master station information and communication parameters
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Double -click the added EtherCAT master station. First, you need to select the network adapter for

communication. Select b Browseb on the right of source address, select the network card ECAT1, and
click OK.

Devices ~ & X | [g] ACPRG ' [1J EtherCAT_Master_SoftMotion x |
=13 Qitest = "
. General [~ Autoconfig Master/Slaves
= (@ Device (HCQ1-1300-0) u EtherCAT. ™
= 80 pc Logic Sync Unit Assignment EtherCAT NIC Setting
= o Application
.u Library Manager EtherCAT /O Mapping Destination Address (MAC) |Fr-FF-FF-FF-FF-FF %] Broadcast? [[] enable Redundancy
[E] Pc_1(PrE) Source Address (MAC)  BC-89-FA-BE-A5-02 [ Browse... |
= EtherCAT IEC Objects
[ ric_pra (rG) Network Name Iecat!.
= Task Configuration
L figu Status (O Select Network by MAC t;z Select Network by Name I
- £ EtherCAT Task
= & MainTask Information
@) pLC_PRG i 2
i — = -
PLC_1 — MAC address Name Description
& Trace BCOSFABEASOD  eth0
2 LocalDevice

BCBIFABEASDL ethl

SCEFABEASDZ ecatl

m EtherCAT_Master_SoftMotion (EtherCAT

Modify the enco der parameter settings in Axisl . For X3E series servo drive, 17-bit encoder, and the
increment is 16#20000

Devices - 3 x Bs Axisl X
=3 Qitest 52 :
) General Scaling
=i Device (HCQ1-1300-D) Invert direction
== POI.C Logic Scaling/Mapping increments <=> motor turns
= Application
.ﬂ Library Manager Commissioning metor tums <=> gear output furns
PLC_1 (PRG) Tl e gear output turns <=> units in application
E] PLC_PRG (PRG Mappin
2] pic_pro (ro) pping Mapping
= Task Con i SM_Drive_ETC_Gi icDSP402:
@ & figuration [EC_OEJ‘:;T: —Genen [ Automatic mapping
EtherCAT Task
Inputs:
= & MainTask Status
@ BLC PRG Cydic object Object number Address Type c
PLC—l Information status word (in.wStatusWord) 16#6041:16%00 'oRIW1 UINT
= actual position (diActPosition) 16%6064: 16200 '"%ID1 'DINT
o actual velodity (didctVelocity) 16#606C: 16200 ! "
ﬁ Trace . | velocity (d locity)
A LocalDevice N - ~ actual torque (wActTorque) 16#6077:16200
" SoftMotion General Axis Pool Modes of operation display (OP) 16#6061: 16200 '9%IB8" 'SINT'
= EtherCAT_Master_SoftMotion (EtherCAT M4 digital inputs (in.dwDigitallnputs) 16#60FD: 16500 '%IDS' ‘UDINT'
= . Touch Probe Status 16+6089:16%00 "%IWS UINT'
:E&bﬁ-ﬂ“-
Axis1 (5M_Dri ) 2 I Touch Probe 1 rising edge 16#60BA: 16200 '%ID3 ‘DINT' v
1 |_Drive_GenericDSP40:
Qutputs:

8.3 Single -axis motion co ntrol instructions
Create a new POU and name it PLC_Motion to write single  -axis motion control instructions. For specific
steps, refer to section 4.3 and the motion control instructions are shown as follows x
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A Axisl =] POU_Motion X

1 PROGRAM POU_Motion

8 2 VAR
3 fbPowerl :MC_Power;
4 fbJogl tMC_Jog;
5 bpoweron :BOOL; . .
¢ bdogfw :BOOL; 4 Variable declarations
7 bJogbw

Velocity
Acceleration :LREAL

10 Deceleration :LREAL:
11 END_VAR
12

85 4 fbPowerl( 4 M ain program
2 Axis:= Axisl,
3 Enable:= TRUE,
4 bRegulatorOn:=bpoweron ,
5 bDriveStart:=TRUE ,
€ };I

8 7 fbJogl(
:] Axis:=Axisl ,
S JogForward:=bJogfw ,
10 JogBackward:=bJogbw ,
11 Velocity:=Velocity ,
12 Acceleration:=Acceleration ,
13 Deceleration:=Deceleration ,
14 Jerk:= ,
15 );:

Add Motion project in CODESYS , EtherCAT_Task will automatically generate in task configuration

The user needs to manually set the EtherCAT_Task parameters, otherwise the synchronization cycle will be
lost during the subsequent axis operation . Double -click Application z Task Configuration z EtherCAT_Taski
Call PLC_Motion here. For specific steps , refer to section 4.2 and set the priority to "0"

Devices v B X | 8as Axst  [[5] POU_Mot
= 3 Qitest ¥ || Configuration
= () Device (HCQ1-1300-D)
= 2 PLC Logic Priority (0.31 ): 0
= O Application Type
.F Ubrary Manager | cydic -
|E] PLC_PRG (PRG)
Broksres wacine
= Task Con tion
. figura 0
- e
@ POU_Motion Time (e.g. t#200ms):
& @ MainTask Sensitivity: 1
&) pLc_PRG
Q9 Trace
2 LocalDevice

'3 SoftMotion General Axis Pool add Cal % Remove St

=) EtherCAT Master_SoftMotion (EthercAT M4 | | POU
= [ HCFA_X3E_Servo_Driver (HCFA X3 Se{| |] POU_Motion
HgP Axis1 (SM_Drive_GenericDSP402)
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After modifying the hardware setting, log in and run the program

operate normal, double -click PLC_Motion

svices v 2 X
&) Qitest v
= - [1) Device [connected] (HCQ1-1300-D)

= B0 PLC Logic
- Application [run]
i) Library Manager
[£] PLc_PRG (PRG)
[£) Pou_Motion (PRG)
= (@8 Task Configuration
= & EtherCAT Task
&) Pou_Motion
= & MainTask
Aloc ooc

EtherCAT master error

2 tion General Axis Pool
=-AA[fJ EtherCAT Master_SoftMotion (Eth

Devices

= A [ HcFA_X3E_Servo_Driver (HCF
AHG Axis1(SM_Drive_Generiq

= 3 CountMODELtest1
= 1) Device [connected] (HCQ1-1300-D)
= &) PLC Logic
- Application [run]
m Library Manager
[8) pLc_PrG (PRG)
@ POU_Motion (PRG)
= (&8 Task Configuration
= §B EtherCAT Task
@] pLc_PRG
@ MainTask
Qs Trace
+ 3% LocalDevice
32 SoftMotion General Axis Pool
=5 [{J EtherCAT_Master_SoftMotion (EtherCi
<3 @ LocalEtherCATDevice (LocalEtherC
= 3 [{) HCFA_X3E_Servo_Driver (HCFA X:
ARG XIS (SM_Drive_GenericDSP

First enable the axis, set bPoweron to TRUE

. When the servo drive and axis

Devices v 3 X

=3 CountMODEL test1 2
= ] Device [connected] (HCQ1-1300-D)
= @!] PLC Logic
= £ Application [run]
i) Library Manager
[5) pLc_PRG (PRG)
[8) Pou_motion (PRG)
= (& Task Configuration
= & EtherCAT Task
PLC_PRG
& MainTask
Qs Trace
+ 733 LocalDevice
'3 softMotion General Axis Pool
= € (@ EtherCAT_Master_SoftMotion (EtherCAT Master S
< ({ LocalEtherCATDevice (LocalEtherCATDevice)
= 5 () HCFA_X3E_Servo_Driver (HCFA X3E Servo Dri
WP AXIS (SM_Drive_GenericDSP402)
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Device Application.POU_Motion

Expression Type Value Prepared value Address Comm
+ @ fbPowerl MC_Power
+ @ fblogl MC_Jog
I $ bpoweron BOOL I
# blogfw BOOL
# blogbw BOOL
$ Velocity LREAL
% Acceleration LREAL 50
$ Deceleration LREAL 50

=] 1 fbPowerl (

2 Bxis:= Axisl,

3 Enable[JEIEN:= TRUE,

4 bRegulatorOn| :=bpoweronEENEE |,

E bDriveStart :=TRUE ,
€ )i
B 7 fbJogl (
o Rxis:=RAxisl ,
JogForwardl§ .
10 JogBackward IS : =bJoghw[fIET .
11 Velocity[ 20  |:=Velocity[ 20 | .
12 Rcceleration[ 50  |:=Acceleration[ 50 |,
13 Deceleration[ 50  |:=Deceleratiom[ 50 |,
14 Jerk:= ,
15 =l

After enabling Axis1, set bJogfw to TRUE to  positive jogging , and set bJogbw to TRUE to reverse
jog ging. For editing and using other axis function block s, refer to CODESYS Online Help:
https://help. CODESYScom/
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Appendix A Installation of Device Description File

The library files required by Q1

controller and its extension modules are currently packaged into a

package. Users onl y need to double -click the Package Manager and follow the instructions to install the

files, as Method 1. If the user wants to install the XML file separately, please refer to Method 2

Method 1 X

1. CAYRztR@flBIAS nalwa@SINDET (2 &St SO0 (KS O2NNBalLRyRAy3 LI Ol 3
File Edit View Project Build Online Debug Nindow __Help

G A 0L )@ frackageManager |, &

B E & o B X (M

CODESYS Packa.
CODESYS Packa...

Devices Currently installed packages:
=) Qutest Refresh Sortby: |Name v I Install. I
= [ pevice (o130 [, Version  Installat] i i j Ustiseal
- @l pLctoge # CODESYs SoftMotion 4402 201906/
=~ £} Application B HCQ1-1300-DV322_Package  0.0.0.3  2020/11/: S « PLC » Q1 » QUERERTH | QI

m Library M:

(8 pic_pra |- R

[5] Pou_Moti P A zm

= (& Tosk cont P 0 R Qs
= Ether 2 common (192 QuExs
e L #Ezem 9% gouﬁm 2
HCQ1-1300-D-V20! Vi V205) p.. 2
= & Mant B s Q SEREV! (RIERTV205) p
- =~ #J HCQ1-1300-D-V301.package 2020/4/7 17:10
i T b A X 2020/11/12 8:53
2w
3 TE
D %
A
. 085(0) ™
XHEN): | HCQ1-1300-D-V322 0.00.3 Tiésr M. package <| [l Files ()

Select Custom ized installation to make it easier to view the files in the installation package,

Next.

HCQ1-1300-D-Vv322_Package [0.0.0.3]
Pleaseselectthe typeof setup youwould liketo perform.

(O Complete setup

All package components will be installed.

(O Typical setup

The most commonly used package components will be installed.

(®) Customized setup

Full control over which packa
Recommended for advanced

e components are installed.
Isers.

Cancel < BEC Next > Enish

—
—_—
—~ QX

O

then select

2\ ISK BOR A 8 Wik VEREEON & SBSSR G2 1 g& Dyaodnt
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HCQ1-1300-D-V322_Package [0.0.0.3]
Please select the package components you would like to install.

+ V] QiBEXMUBSEINES Description:

=M iy EEs
[ HcQx-1D16-D
HCQX-0D16-D
HCQX-MD16-D
HCQX-AD04-D
[¥] HCQX-DAO4-D
ESNE): =

Cancel < Back Next > bzl

3. /tA0] CAYA&K (2 O2YLXSGES G(KS Ayadlttldrzy

Method 2 x Take Q1 controller as an example for d evice description file installation , the rest of the
description files are provided in the folder € Including general 1/O, X3T servo drive, high -speed counting
1. CAYR ¢22 0 0BBaAAR2AEK S YSydz o NJ
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