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1. Overview and Operation

Overview

This demo project introduces how to use Weintek Library Function Block and
iR-PUO1-P to perform velocity control by outputting pulse signals to
servo/stepper motors.

CODESYS can be used to control iR-PUO1-P to output pulse signals to a
servo/stepper motor, which determines the distance and speed in which the
motor rotates.

Use iR-COP V1.03 and please see the related demo projects according to the
device used:

Using iR-COP: See iR_Application_JOG_Demo_20190906

Using cMT-CTRLO1: See iR_Application_JOG_Demo_CTRL_20200707

Using cMT Series HMI: See iR_Application_JOG_Demo_HMI_20200707
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2. Installing Weintek Library

Step 1. Inthe download page in Weintek official website, search for
[cMT+CODESYS Package], and then download and install the

package.

https://www.weintek.com/globalw/Download/Download.aspx

(The description file of iR-PUO1-P is included in the package)

Step 2. In CODESYS interface add Weintek CODESYS Library.

PUDI Axis 1 [[f] EthercAT Master | PUD1&ds0 [/ GV g EtherCAT Task

= '@ [t 5 Add library * Delete library | Properties ) Details | 5] Placeholders | (i Library repository
1= [ Device (CODESYS Control Win V3 x64) —_ —
=&l PLC Logic Mame Namespace
g o Applicati EI 35License = 35License, 3.5,12.0 (35 - Smart Software Solutions GmbH) _35_LICENSE
& i~ »@_Analyzation = Analyzation, 3.5.11.0 (System) Analyzation
—
E[ FLC_PRG (PRG
(8 PoU R String for a fulltext search ail= @
=] - Task Configuration Library Company
8% EtherCAT Task (IEC-Tasks)
ot ] T
WIH ask (IEC-Tasks) & Cases
-] pLC_PRG Miscell 5]
o i . )
Trace 8 BASIC. OSCAT
=
EtherCAT_Master (EtherCAT Master) .+ CoDeSys External Library Template 35 - Smart Software Solutions GmbH
= (i
‘—EC“T (‘“TC‘“? _ -+ Monarco HAT library for CODESYS Monarco.io ‘
[ Pu1_Axis_0 (Motion) o pid weintek
~(d PUD1_Asis_1 (Motion) Weintek
=
=[J Bus (Bus) Veintek Labs, Inc. |
“[@ r_DM15_N (R-DM15-M)

o) e

Step 3. Motion Function Block is ready for use after installation.



https://www.weintek.com/globalw/Download/Download.aspx
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3. Adding iR-PUO1-P to CODESYS Project

Adding iR-PUO1-P by using Weintek Built-in CODESYS:
e Add CANbus device:

[Device]->[Add Device]->[Fieldbusses]->[CANbus]

=9 s T —eeeee———

= [ [Device (Weintek Built-in CODESYS) b ot i
=Bl PLC Logic ) :
%ﬂ ° ogm Copy g:::nd device ) Insert device Plug device @ Updatedevice
=& ap o I 2
m Library Manager B Paste Siring for a fultext search Vendor: [ <allvendors>
PLC_PRG (PRG) ¥ Delete Name Vender Version Description
. o . = #-({ Miscelaneous
|§" Task Configuration Properties... = ([ Fieldbusses
= g% MainTask o CAllbus
\’é ﬁ Add Object ¥ 35 - Smart Software Soltions GmbH 35,120 Needed for al fieldbusses which con|
E @ PLC_PRG h Add Folder. .. #:::cmm 35 - Smart Software Solutions GmbH 35,120 CANbus ona netX device
| Add Device.... B Edeet Aapter
Update Device... 2} Home8Buiding Automation
A 0 Modbus
[3 Edit Object 2 profibus
- # profinet 10
Edit Object With. .. 8 sercos
Edit [0 mapping [ o ]
play experts only)
Import mappings from CSV... F—
E](p()ft mappings to CSV... Vullnﬂ';ﬁ;zmalt Software Solutions GmbH
2 Online Config Mode. .. e %
ripti for all which the CANBus, e.g. CANopen
Reset origin device [Device] 1187 -
Simulation Append selected device as last child of
‘ & (You can select another target node inthe navigator while this window is open.)
o

¢ Add CANopen_Manager device:

[CANbus]->[Add Device]->[CANopen_Manager]
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D o ——

= [ff] Device (Weintek Built4n CODESYS)

Name:  CAN Manager
=@l PLE Logic open HManag
i Action:
& licati
n Ap @ Appenddevice () Insertdevice  Plug device (7) Update device
i) Library Manager
PLC_PRG (PRG) String for a fulkext search Vendor: [ <allvendors> -
= Name Vendor Version  Description
= & MainTask = [ Fieldbusses
PLC_PRG = - €ifl CANopen

= - €ifl CANopenManager

cut [catopen Manager | 35 - Smart Software Sokiions GmbH ~ 3,5.10.0  CANopen Manzger
cony (@ caniopen_Manager_FOT 35 -Smart Software Slutions GrbH  3.5.7.20 CANopen Manager |

(A CAMopen Manager_SIL2 35 - Smart Software Solutions GmbH  3.5.10.0  CANopen_Manager
R== CiMNopen_Manager_SoftMoton 35 - Smart Software Solutions GmbH  3.5.10.0  CANopen Manager 5¢
Delete # €Il Local Device

[#- <= DeviceNet
Refactoring ' [+ 8AF 11939
Properties...
Add Object
Add Folder... o — v
‘ Add Device.. Groupby category [Fi Display all versions(For aperts only)  [F] Display outdated versions
Insert Device. .. P
me: CANopen_Manager a
Disable Device Vendor: 35 - Smart Software Solutions GmbH
) Categories: CANopenifanager
B Version: 3.5.10.0 %
D’" Edit Object Order Number: 77?7
Description: CANopen Manager
Edit Object With. . -
Editt 10 mapping Append selected device as last child of
CANbus

Import mappings from CSV...
&  (You can select another target node in the navigator while this window is open.)

Expart mappings to C3V...

Siiaton

e AddiR-COP module:

[CANopen_Manager] ->[Add Device]->[iR-COP] (V1.3)
Do

B unstedt

=) Device (Weintek Built-n CODESYS) Neme: R_COP
=B PLC Logi
@rﬂo ogic .
3 icati Action:
s ® Appenddevice () Insert device . Plug device () Update device
() Library Manager
PLC_PRG (PRE) String for a fulltext search Vendor: [ <Allvendors> =
=+ Task Configuration N verg " ol
lame ‘endor ‘ersion
=g mainTask
Infranor Xtrapus Softhioti... INFRANOR SAS 4000 I
& cANbus (cANbus) Weintek Labs., Inc. Revision=16#00000001, FileVersion=1.1 I
g Weintek Labs., Inc. Revision=16 #00000002, FileVersion=1.2 I
- - »ocut @ Weintek Labs., Inc. Revision=16#00000003, FileVersion=1.3 m
Copy 1SDCAN CMZ CANopen no... CMZ SistemiEletronid  4.3.0.0 I
B Paste ISDCAN CMZ CANopen no,., CMZ Sistemi Elettronid  4.3.0.0 I
a5
KEB Combivert_SoftMation  KEB Automation KG 43.00 ca
X Dolere KEB Stepless Technology S... KEB Automation KG 2.3.0.0 I
Refactoring 4 KEB Stepless Technelogy ... KES Automation KG 43.0.0 g
Properties.. KEB_[TMotor8_PRO_ADV  KEE Automation KG 43.0.0 Img
KEB_[TMotors_PRO_ADV_... KEB Automation KG 4.3.0.0 Imp
13 Add Object )
i Lexium 28 _SoftMotion Schneider Electric 4.1.0.0 Lh
Add Folder... ¥ Lexium05_Softation Schneider Electric 4.0,0.0 Lex
Add Sehnaidar Flartic annn tan T
r— i
Insert Device

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

Scan For Devices. ..

Disable Device LTy o
Vendor: Wentek Labs., Inc.

Undate Device... Categories: Remate Device

[§' Editobject Version: Revision=15400000003, FilVersion=1.3

e Order Number: R-COP
Description: Imported from iR-COP_y3_20190805.eds

Edit 10 mapping <

Import mappings from CSV...

selected device as last child of

Export mappings to CSV... CANopen_Manager

Simulation @  (You can select anather target node inthe navigator while this window is open.)
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o
Fle Edt Vew Projct Buid Onlne Debug Tools Window

BEEIS| o= f R XGRS

=5 Lhntited: !

-

Help

[ Device (Weintek Builtin CODESYS)
= &0 PLC Logic
=€} Application
(i Library Manager

=@ Task Configuration

(=58 MainTask

-

=

CANbus (CANbuS)
CANopen_Manager (CANopen_Manager)
COP (R-COP)

Refactoring b
Properties..

Add Object

Add Folder...

Insert Device.
Disable Device
Update Device. .
Edit Object

Edit Object With...

=

Edit 10 mapping
Import mappings from CSV.
Exportmappings to CSV...

Simulation

l__lb WE!NTEK

P ————

Name: PUOL_Axis_0
Action:

® appenddevice () Insertdevice  Flug device () Update device

String for a fulltext search Vendor: [ <allvendors>

Vendor

Weintek Labs. , Inc.
Weintek Labs. , Inc.
Weintek Labs. , Inc.
Weintek Labs. , Inc.
Weintek Labs. , Inc.
Weintek Labs., Inc.
Weintek Labs., Inc.
Weintek Labs., Inc.
Weintek Labs. , Inc.

Werisae, .

Version

Revision =16#00000003, FileVersion=1.3
Revision=16#00000003, FileVersion=1.3
Revision=16#00000003, FileVersion=1.3
Revision=16#00000003, FileVersion=1.3
Revision=16500000003, FileVerson=1.3
Revision = 1600000003, FileVersion=1.3
Revision = 1600000003, FileVersion=1.3
Revision = 1600000003, FileVersion=1.3
Revision=1600000003, FileVersion=1.3
Revision=16#00000003, FileVersion=1.3

PUDL-A¥s 1 Weinteklabs,Inc.  Revision=16#00000003, FieVersion=1.3
PUDL-A¥is2  Weinteklabs,Inc,  Revision=16#00000003, FieVersion=1.3
PUDL-Axis3  Weinteklabs, Inc.  Revision=16#00000003, FieVersion=1.3

<[ |

Description

CANopen-Vodule for CAN-De
CANopen-Madule for CAN-De
CAMopen-Madule for CAN-De
CANopen-Vadule for CAN-De
CAMNopen-Vadule for CAN-De
CANopen-Module for CAN-De
CANopen-Module for CAN-De
CANopen-Module for CAN-De
CANopen-Vodule for CAN-De
(CANopen-odule for CAN-De
CANopen-Vodule for CAN-De
CANopen-Vodule for CAN-De
CANopen-Module for CAN-Del_—

»

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

Name: PUD 1-Axis 0
Vendor: Wehtek Labs., Inc.
Categories:
Version: Revision=16 00000003, FieVersion=1.3
Order Number: R-PUDLP
Description: CANopen-Module for CAN-Device IR-COP imported from R-COP_v3_
2NM19NANS Ads

L

Append selected device as last child of
iR_COP

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

=[] Device (Weintek Builtn CODESYS)

=[] PLC Logic

=} Application

.I] Library Manager

PLC_PRG (PRG)

=-[# Task Configuration
E‘@ MainTask

& PLC_PRG

CANbus (CANbus)

= CAMopen_Manager (CAMopen_Manager)

- @

iR_COP (iR-COP)

PUD1_Axis_0 (PUD1-Axis 0)

Adding iR-PUO1-P by using cMT-CTRL:

Add iR-PUO1-P device:

[iBus]->[Add Device]->[Miscellaneous]->[iR-PU01-P]
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E-- Device (cMT-CTRL)
=2 PLC Logic
=L} Application

>.T= Symbol Configuration
|_=Ll-- Task Configuration
E@ MainTask
"] PLC_PRG
= Bus (Bus)
[ R_PUD1_P (R-PUD1F)

EWE!NTEK
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4. iR-PUO1-P Parameter Settings

Settings relating to velocity control:

ok AddsSDO [ Edit 3¢ Delete @ MoveUp & Move Down

Line Index:Subindex Mame Yalue Bit length
1 16%608F: 16501 Encoder increments : AX1_PUO1 1651 32

2 16#608F: 16#02 Axis 1 Motor revolutions : PUD1_Axis_1 i 32

3 16#5511:16+00 Axis 1 Pulse Qutput Method : PUQL_Axis_1 4 3

4 16#6080: 1600 Axis 1 Max motor speed @ PUDT_Axis_1 200000 32

5 16#607F: 1600 Axis 1 Max profile velocity : PUDL_Axis_1 200000 32

&8 16#60C5: 16700 Axis 1 Max acceleration : PUDL_Axis_1 100000 32

7 16#60C6: 16500 Axis 1 Max deceleration : PUD1_Axis_1 100000 32

8 16#6085:16#00  Axis 1 Quick stop deceleration : PUO1_Axis_1 100000 32

Before controlling a motor using a motion control module, please configure
the settings relating to protection and unit carefully. iR-PUO1-P’s LED may
show error state when skipping these settings and directly using function
blocks.

Parameter settings:

[iR-COP]->[SDOs]->[Add SDO]

General A 2dd00 [f €t 3 clete 4 Vouelp & Move Doun
S
00s Select ttem from Object Directory X
Shos IndexSubindex Name AccessType Type *
’ 162607F: 1600 Axis 0 Max profile velocity : PUD1_Axis_1 RW UDINT
CAN! oM i i
open 1/0 Mapping - 1656080:16500  Axis O Max motor speed : PUOI_Axis_t R UDINT
s - 15#6081:16500  Axis O Profile velodty : PUOL Axis_1 RW UDINT
Lo 16#6083: 16500 Axis 0 Profile acceleration : PUO1_Axis_1 RW UDINT
Information = 1626054 16500 Axis 0 Profile deceleration : PUDL_Axis_1 R UDINT
Axis 0 Quick stop deceleration : PUOL_Axis_1 RW UDINT
T Axis 0 Position encoder resolution
—_
T |A:'Bllﬁ'mrkrimls:ml_;\fs_l RW UDINT
Axis 0 Motor revolutions : PUD1_Axis_1 RW UDINT
Axis 0 Gear ratio
Axis 0 Feed constant
Axis 0 Homing method : PUOL_Axis_1 RW SINT
Axis 0 Homing speeds
Axis 0 Homing acceleration : PUD1_Axis_1 RW UDINT
Axis 0 Profile jerk
Axis 0 Max acceleration : PUD1_Axis_1 RW UDINT o
2 - P R - —
- Name: ‘Am's 0 Encoder increments : PUD1_Axis_1 |
Index: Bit lengthz 32
SubIndex: Value: 1
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Motor resolution: number of pulses per revolution. In the demonstration

the values are set to 1.

Position encoder resolution =

encoder increments

motor revolution

Pulse Output Method: 5511h

Pulse output method is determined by the pulse type supported by the

driver. The pulse type of both the driver and iR-PUO1-P should be identical

for the motor to rotate in the desired direction and distance.

Sub Index 00h: Pulse Output Method

Bit7- | Reserved
Bit 4
Bit3- | Value | PA PB
Bit0O | O Disable | Disable
1 cwW CcCcW Normal Rotation Reverse Rotation
Motor } \
Velocity \ {
LU
. s
2 Pulse NC Single Direction
Motor ’ \
Velocity
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Mormal Rotation Reverse Rotation

3 Pulse Direction
Motor , \

Normal Rotation Reverse Rotation

5 A(2x) B(2x)

-
6 A(4x) B(4x)
PB

PA Before PB PB Before PA

*  Max. Velocity: 6080h, 607Fh, 60C5h, 60C6h
Max. Motor Speed: 6080h
Enter the value according to the motor specification. Generally, the unit is
RPM (Round Per Minute), but for this parameter, the unit is PPS (Pulse Per
Second). Please convert the unit before entering the value.
Max. Profile Velocity: 607Fh
This is the maximum allowable velocity for the velocity profile. If 607Fh
conflicts with 6080h, the lower value will be the maximum velocity.
Max. Acceleration/Deceleration: 60C5h/60C6h
When specifying a value greater than the value of 60C5h/60C6h, the

value of 60C5h/60C6h will be the maximum acceleration/deceleration

rate.
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5. Function Blocks

For more information on Weintek Library, please see this manual:

UMO018017E_CODESYS_Weintek_Library_UserManual 20190305 eng

MC_Power

MC_Power must be executed before giving any motion instruction. When it is

successfully executed and no error occurs, the axis enters Standstill state.

Expression Type Value Prepared value Address Comment
= Axis000 weintek. Axis_REF
* 4% Mapping_Q unAxis_Data_Out
4% delay_cycles BYTE 0
4% cpty_v BOOL
* "% Mapping_I unAxis_Data_In
@ _MC_Status EAXIS_STATE Standstill PLCopen State
1
MC_ Power_ 0
weintek.MC_Power
TRUE

Rxi=000 —Haxis Status
xServo_ON m— Enable bRegqulatorRealState
TRUE === bRegulatorOn bDriveStartRealState

TRUE === bDriveStart Busy

Error
ErrorID

As shown above, MC_Status is in Standstill state, which means the axis is ready

for any motion instruction given to it.

MC_MoveVelocity

MC_MoveVolocity function block performs velocity control for the specified

axis. The following parameters are used when executing MC_MoveVelocity.

MC_MoveVelocity O

weintek.MC MoveVelocity
TRUE

Lxis000 Fixis InVelocity =
xJ0G_exe M[}Execute Busy =
= ContinucusUpdate Active =
:  diSpeed [ 1000 |—Velocity CommandAborted
udikce [ 1000 |—|Acceleration Error =
udiDec Decelerntion ErrorID— ERROR
None —_I0 Ctrl
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*  \Velocity: Specify the target velocity and the rotation direction. Positive
velocity = normal rotation, negative velocity = reverse rotation.

*  Acceleration: Specify the acceleration rate, the value cannot be 0.

* Deceleration: Specify the deceleration rate, the value cannot be 0.

¢  ContinuousUpdate: Continuously updates the velocity. TRUE= the target
velocity, acceleration rate and deceleration rate can be changed when the
axis is operating. An axis that is operating and is in Continuous Motion

state can only be stopped using MC_Stop or MC_Halt.

MC_STOP
MC_STOP can stop axis operation. When using MC_STOP, it decelerates the

axis to stop, and instructions can only be given after the axis stops.

The following parameters are used when executing MC_STOP.

MC Stop
weintek.MC Stop
o g
Exis000 —ixis Done =
x5top Exe m— Execute Busy =
udilec Deceleration Active =
CommandAborted - Iﬂﬁﬁﬂl
Errnr-lﬁﬂﬂﬁ'

ErrorlD

E

* Deceleration: Specify the deceleration rate, the value cannot be 0.

The axis enters Standstill state after it stops.
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=[] Device (Weintek Built-in CODESYS)
=21 pLC Logic
=} Application
.I] Library Manager
[E] PLc_PRG (FRE)

E‘@ MainTask
- PLC_PRG
= f] cAMbus (CANbus)
E‘ CAMopen_Manager (CANopen_Manager)
= [ |r_cor (rcor) |

“[{ PUD1_Asis_0 (PUD1-Axis 0)
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6. Demo Project Settings

JOG

xEnable_Power: Start the system.

xServe_ON: Turn on server.

xJOG_exe: TRUE = Start JOG; FALSE = Stop JOG

xUpdate: TRUE = The speed can be changed during motion; FALSE = The speed
cannot be changed during motion, please configure before executing this
function block.

elO_Control: Trigger motion control using iR-PU01-P’s built-in digital input.
udiSpeed: Specify speed.

udiAcc: Specify acceleration rate.

udiDec: Specify deceleration rate.
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Declaration

J4 Axis reference

BAxis000 : Weintek.Rxis REF Lite ;

// Motion Control Function Block

MC Power 0: weintek.MC Power ;

MC MoveVelocity 0: welntek.MC MoveVelocity;
MC Stop_0: weintek.MC Stop;

MC Beset_0: weintek.MC Reset;

/4 JOG Button

x¥Enable Power, x3erve ON, xJOG_exe, ®Trig Reset, xUpdate : BOOL ;
2I0 Control : weintek.eMC _TO CTRL ;

/4 JOG parameter

diSpeed : DINT := 1000 ;
udificc : TUDINT := 1000 ;
udilDec : UDINT := 1000 ;

Declare necessary variables and give initial value.

FBD

1
MC_Fower_0
weintek .MC Power
TRUE —EN - ENO|——
nxis000 —Saxis Status —
¥Enable_ Power —Enable RegulatorRealState —
x5erve_ON —(RegulatorOn DriveStartRealState [~
xServe ON —|DriveStart Busy —
Error —
ErrorID
2
MC_MoveVelocity_ 0 MC_Stop_0
weintek .MC MoveVelocity weintek.MC Stop
TRUE —{EN - ENO EN - ENO——
Bxis000 —Saxis InVelocity — Bxis000 —Saxis Done
xJ0G_exe —[>Exn:t:ute Busy — xTrig_Stop —DEmEt:ute Busy —
xUpdate —(Continucuslpdate Actiwve [~ udiDec —Deceleration Active —
diSpeed —|Velocity Commandiborted — Commandiborted —
udiAcc —jAcceleration Error — Error —
udilDec —Deceleration ErrorID ErrorID —
eIl Control —_I0 Ctrl
3
ROT
®XJ0G_exe — xTrig_Stop
4
MC Reset_0
weintek.MC Reset
TRUE —{EN B
Bxis000 —S|RAxis
xTrig_Reset —|Execute
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3: Press xJOG_exe (TRUE) to start JOG, and release xJOG_exe (FALSE) to stop
JOG.

4: When an error occurs during motion, triggering xTrig_Reset can reset

iR-PUO1-P.
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7. Login and Operate

The following demonstrates how the project works.

Start Motion Control System

xEnable_Power & xServe_ON = TRUE, start controlling the axis.
Status, RegulatorRealState, DriveStartRealState, Busy = TRUE: No error.

Error = TRUE: An error occurs.

TRUE —E

MC FPower_0

weintek.MC Power

T

Lxi=s000 —SAxis Status M=
xEnable Power [JEEUCI— Enable RegulatorRealState M=
xServe ON m—ﬂegulataron DriveStartRealState =
x3erve ON m— DriwveStart Busy =
Error =

ErrorID — | HO ERROR

Normal Rotation

The default setting in the project file is normal rotation, press xJOG_exe (TRUE)

for iR-PUO1-P to start outputting pulse signal.

Release xJOG_exe (FALSE) for iR-PUO1-P to stop outputting pulse signal.

MC MoveVelocity O

weintek.MC_MoveVelocity
TRUE

e

Axi=z000 —hxis InVelocity =
®J0G exe m{}r:xecute Busy =
xUpdate [EN3—{ContinucusUpdate Active =
diSpeed[ 1000 |—{Velocity CommandAborted = [EXE
udificc [ 1000 |—Acceleration Error =
udiDec Deceleration ErrorID|— | HO ERROR
eI0_Contrel _I0 Ctrl
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Reverse Rotation
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Change diSpeed to a negative value and then press xJOG_exe for iR-PUO1-P to

start outputting pulse signal.

Release xJOG_exe (FALSE) for iR-PUO1-P to stop outputting pulse signal.

MC_MowveVelocity_ 0

welntek.MC MoveVelocity
TRUE

Lxis000 —5

®JOG_exe m{}
xUpdate m—
diSpeed
udidee
udiDec

Axis

Execute
ContinuousUpdate
Velocity
Acceleration
Deceleration

eI0_Control

_I0 Ctrl

InVelocity
Busy

Actiwve
CommandAborted
Error

ErrorID
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