Application Note

ool )i

viceNor 2>
Pevicellet EMPD Europe
CANcen Marketing Application Team
_4ETHERNET  opcya
EtherCAT.

Technology Group

Iy
Lt

PAC Controllers Y \,j

LT
Lt

, ‘ : ,

PAC320 to PAC120

Author: Johann Oberle
Application: PAC320 To PAC120
Version: V1.1
Last change: 1 March 2022

ENGINEERING YOUR SUCCESS.



File: AO52PAC320ToPAC120
Page 2 (15)

PAC Controllers
PAC320 To PAC120

Warranty Disclaimer

While efforts were made to verify the accuracy of the information contained in this documentation,
Parker expressly disclaims all warranties with regard to this application note, including, but not
limited to, the implied warranties of merchantability and fitness of a particular purpose. Parker does
not warrant, guarantee, or make any representation regarding the use or the results of the use of
this application note in terms of correctness, accuracy, or reliability. The contents of this application
note are subject to change without notice. Parker will publish updates and revisions of this document
as needed. The documents supersedes all previous versions.

Limitation of Liability

You agree that Parker shall not be liable to you under this agreement for any damages, including
without limitation any lost profits, or any consequential, incidental, or punitive damages arising out
of the use or inability to use this application note and related documents, or for any claim by another
party. You agree and hold Parker harmless for all claims and damages from any third party as a result
of their use or inability to use any product that you develop based on this application note and the
products and/or services documented herein.

Parker Hannifin Manufacturing Germany GmbH&Co.KG
EMPD Europe

Copyright © 2010 - 2021

All rights reserved.
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1. Abstract

This application note describes how a CODESYS-project which has been originally developed for the
PAC320 can be transferred to a PAC120 project.

2. Hardware comparison
The main differences between PAC320 and PAC120 are shown in the following table:

PAC320 PAC120
CPU 1.6 GHz Dual Core 1 GHz Single Core
RAM 1GB 256 MB
Flash 2GB 256 MB
RJ-45 Ports 3 x Ethernet™ 1 x Ethernet
E-Bus 1 x EtherCAT 1 x EtherCAT ™
UsB 2 xUSB 2.0 1xUSB 2.0
SD Card 1 1
Retain memory = 256 kByte 128kByte

Table 1: Comparison PAC320 vs. PAC120

*1): One for EtherCAT, two for Ethernet
*2): For the EtherCAT communication the additional module PACIO-400-02 (Bus Extender) is
required.

ENGINEERING YOUR SUCCESS.
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3. Real Time Behavior
Due to the reduced clock frequency of the PAC120 the real time here behavior is different.

The following summary helps to select the correct cycle time for the EtherCAT master task.

PAC120 PAC320
NumberOfAxes | Average Max. SynchOffset EtherCAT Average Max. SynchOffset | EtherCAT
ExeTime ExeTime CycleTime ExeTime ExeTime CycleTime
1 353 529 5 1000 164 336 20 1000
5 549 810 5 2000 294 450 20 1000
10 855 1141 5 2000 452 690 20 1000
15 1129 1436 5 2000 614 988 20 2000

Table 2: Comparison of Task cycle times

ExeTime[ps]:

The required time for the execution of the functions for the communication to the NumberOfAxes on the
EtherCAT.

The execution times of the functions (ExeTimeAppli), which are also called via the EtherCAT task, are added to
this execution time. These are generally all functions that are linked to an EtherCAT node (Application).

The EtherCAT Task Cycle Time therefore must always be set greater than the Max.ExeTime to provide
execution time for these functions.

EtherCAT TaskCycleTime = Max.ExeTime + ExeTimeAppli + Jitter (caused by different execution times of the
application per cycle)

EtherCAT Task Cycle Time[us]:

Cycle time of the EtherCAT task.

The required time for the execution of the functions for the communication at the EtherCAT determines the
task cycle time, which must be set for the EtherCAT - task.

SynchOffset[%)]:
Determines the time behavior between PAC and the axes.

EtherCAT Task Cycle Time and SynchOffset are parameters of the EtherCAT master settings in the CODESYS
project.

Example:
The EtherCAT Task Cycle Time of a project with PAC120 and 15 axes must be set at least to 2000us. Then (2000-
1436) = 564 ps would be left for the application.

ENGINEERING YOUR SUCCESS.
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4. Task Configuration

The most important task for the real time behavior of the motion is the EtherCAT master task.

The timer for generating the cycle time must be accurate and have low jitter.

With the PAC320 a separate timer generates an external event which then starts the task. This means
that in the CODESYS project the task is of the type 'External Event'.

In the PAC120 the EtherCAT task is mapped with a task of type 'Cyclic'.
As with the PAC320, there are also the task priorities 0 (highest) to 31 (lowest). However, it should be
noted that these priorities must be divided into two groups.

Group 1 contains the priorities 0 - 15 and is intended for functions that must be executed in real
time. This includes the EtherCAT task with priority O (!) and further tasks, which e.g. execute the
Profinet communication.

Group 2 contains the priorities 16 to 31. In contrast to group 1, these task priorities do not influence
the real-time behavior of the overall system and are therefore to be selected for visualizations or file
operations. Possibly also a communication via Ethernet.

5. Periphery

the following differences must be considered here.

5.1. Access to the SD-Card, USB-Slot

Syntax:
Controller | SD-Card Example USB-Slot Example
PAC120 /media/sd ‘/media/sd/CSVstate.bin' /media/usbl /media/usb1/CSVstate.bin'
PAC320 /Hard Disk '/Hard Disk/CSVstate.bin' /Hard Disk1 '/Hard Disk1/CSVstate.bin'
/Hard Disk2 '/Hard Disk2/CSVstate.bin'

Table 3: Access to Memory Periphery

Note: if a recipe manager is used the name of the file path must be also modified!

=3 PACI20TOPACIZ0 Tempiate ¥ || Storage  General
= [{ Device (PAC120-MXXD 1-3X-XX-XX)
= @1] PLC Logic Storage type [rextual] V|

= Application File path | |
m Library Manager >

ﬂ |Recipe Manager File extension |.b<h'ecipe |
= @ Task Configuration Separator
- @ EﬁTEI’CAT Tl I\ Camiralan L e t——

Figure 1: File Path for Recipes

ENGINEERING YOUR SUCCESS.
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5.2. Profinet Configuration

This is described in the application note AN_0053 PAC120_Profinet.
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6. PAC320 Source Conversion to PAC120 Source

PAC320 > PAC120
L] » PAC320ToPACT20_Template.project - CODESYS
File Edit View Project Build Online Debug Tools Window File Edit View Project Libraries Build Online Debug
I B 05 0 (s E| S T
Devices w2 % Devices v

= A02IL214 PACTO
=l Device (PAC320-CXX2X-XX)
=B pLC Logic
=-{C} Application
@ o
m Library Manager
Main (PREG)
Mation (PRG)
- Symbaol Configuration
E @ Task Cenfiguration
=g EtherCAT_Master
] EtherCAT Master EtherCAT Task
@ Main
= g8 VISU_TASK
@ VisuElems. Visu_Prg
= Visualization Manager
&8 webvisu
@ Page_1
% SoftMotion General Axis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
= ﬂi PAC320_BusCoupler (PAC320 BusCoupler)
i Pacic_DIs DOSB (DIS/DOS 1ms 0.5A (PACIO-450-05))
fl PaCIO_AI4 mA (AI4-mA (PACIO-441-01))
ﬂj PACIO_AO4 VDC_mA (AO4VDC/mA 12 Bit (PACIO-442-02))
= ﬁ PSD15_Stand_alone_EtherCAT_DS402_CoE_ (PSD1S 1 Axis D5402)
H Mo_Acydic_Parameter_Access (NO_APA)
[ saxis (psD1s)
HiFF Axis_1 (5M3_Drive_ETC_Parker_PSD_1)

Figure 2: Setup the PAC120 Project by Copy-Paste

=23l PACI20TOPACIZ0 Template
=[] Device (PAC120-MxX01-350(-XX)
=-El) PLC Logic
[} Application
m] Library Manager
H @ Task Configuration
=38 EtherCAT
@ EtherCAT_Master_SoftMotion
Visualization Manager
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= || PAC120_BusCoupler (PAC120 BusCoupler)
= m PACIO_Extender _2_Part (Extender 2 Port (PACIO-40(
2 outt
3 out2
"2 SoftMotion General Axis Pool

Due to the different hardware, the program functions should be copied and pasted into the PAC120
project. The template of a PAC120 project is used for this purpose Project
(PAC320ToPAC120_Template.project). The relevant hardware components are already available in

this project.

The following areas are copied separately:

ENGINEERING YOUR SUCCESS.
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6.1. Step 1: Application Tree

PAC320 > PAC120
Devices = 1 X Devies - X
=5 20211214 PACIO ~| =31 PAC3I0TePACIZ0 Template Test ~
=l Device (PAC320-CXXZK-XX) =[] Device (PACI204EX01-3X-0(XX)
=-Ell PLC Logic =Y PLC Logic
=} Application =\ | Application
@ o @ oL
(fD Library Manager i) Library Manager

Main (PRG) = o
Main (FRG)
Motion (PRE) = X
=1 _ Motion (PRE)
= Symbol Configuration )
H @ rask Configuration = @ Task Configuration
= £ EtherCAT

=g EtherCAT_Master
@ EtherCAT_Master _SoftMotion
B EtherCAT_Master,EtherCAT_Task

@ Main Visualization Manager
@ Page_1
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
=[] PaC120_BusCoupler (PAC 120 BusCoupler)

=g vIsU_TasK
@ VisuElems, Visu_Prg
= Visualization Manager

&8 webvisu =-[{J PACIO_Extender_2_Port (Extender 2 Port (PACIO-400
@ |Page_1 '& Cutl
"2 SoftMotion General Axis Pool ® outz
=[] EtherCAT_Master (PAC320 EtherCAT Master) & SoftMotion General Axis Pool

= m PAC320_BusCoupler (PAC320 BusCoupler)

i PacIO_DIZ_DOS (DIS/DOS 1ms 0.5A (PACIO-450-05))

[l PACIO_AI4 ma (Al4-mA (PACIO-441-01))

[l PacIO_a04 vDC_ma (D4 VDC/mA 12 Bit (PACIO-442-02))
=% PSD15_Stand_alone_EtherCAT_DS402_CoE_ (PSD1S 1 Axis DS402)

H No_Acydic_Parameter _Access (NO_APA)

[ saxis (psD1s)

HESF Axis_1 (SM3_Drive_ETC_Parker_PSD_1)

PAC320 project: Select all the relevant elements under the Application tree by CTRL left mouse click and copy
it.
PAC120 project: Make a right click onto the Application and execute paste.

Now all selected elements are copied to the Application tree (here: GVL, Main, Motion, Page_1).

Figure 3: Step 1 Application Tree
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6.2. Step 2: Devices at the BusCoupler

PAC320 > PAC120
Devices - 0 X Devices -~ 0 X
=g 20211214 PACIO Y| F-i2) PACI20ToPACIZ0 Template Test -
=-Hll Device (PAC320-CXX2X-XX) = [ Device (PACI20-MEXD1-3X-XK-3X)
=B pLc Logic =Bl PLC Logic
=-1# Application =1L} Application
- Jells @ o
Library Manager
m ) m Library Manager
Main (PRG)
Main (PRG)

Motion (PRG)
- Symbol Configuration
= @ Task Configuration
= @ EtherCAT_Master
& EtherCAT_Master, EtherCAT_Task
@ Main
=28 VISU_TASK
@ VisuElems. Visu_Prg
= Visualization Manager
ﬂ WebVisu
@ Page_1
'L SoftMotion General Axis Pool
= ﬂj EtherCAT_Master (PAC320 EtherCAT Master)
= ﬂi PAC320_BusCoupler (PAC320 BusCoupler)

[l PaCIO_DIZ_DOB (DIS/DOB 1ms 0.54 (PACIO-450-05))

i PACIO_AT4_maA (AT4-mA (PACIO-441-01))

[ [rAcIo_a04_vDC_mA (A04 VDC/mA 12 Bit (PACIO-442-02)

=% PSD15S_Stand_slone_EtherCAT_DS402_CoE_ (PSD1S 1 Axis D5402)

H Mo_Acyclic_Parameter_Access (NO_APA)

[ sasis (PsD1S)
M Axis_1 (SM3_Drive_ETC_Parker_PSD_1)

Motion (PRG)
= @ Task Configuration
=38 EtherCAT
@ EtherCAT_Master_SoftMotion
Visualization Manager
@ Page_1
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= | [rAc120_BusCoupler (PAC120 BusCoupler)
= ﬂj PACIO_Extender_2_Port (Extender 2 Port (PACIO-400
3 outt
3 outz
ll PACIO DI DOS (DIB/DOS ims 0.5A (PACIO-450-05)
ll Pacio_AT4 ma (AT4-mA (PACIO-441-01))
[ PACIO_AD4_VDC_mA (AO4 VDC/mA 12 Bit (PACIO-34
"3 SoftMotion General Axis Pool

and copy it.

Now all selected elements are copied to the BusCoupler.

PAC320 project: Select all hardware modules which are connected to the BusCoupler by CTRL left mouse click

PAC120 project: Make a right click onto the BusCoupler and execute paste.

Figure 4: Step2 BusCoupler
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6.3. Step 3: Devices at the EtherCAT Port

PAC320

-> PAC120

Devices > 01 X

Devices * 0 X

-

=3 20211214 PACIO
=il Device (PAC320-CXX2X-XX)
=-E1 PLC Logic
=} Application
@ o
m Library Manager
Main (PRG)
Motion (PRE)
-] Symbaol Configuration
= @ Task Configuration
= @ EtherCAT_Master
48] EtherCAT_Master EtherCAT_Task
@ Main
=38 vIsU_TAsK
@ VisuElems. Visu_Prg
= Visualization Manager
ﬂ WebVisu
@ Page_1
"2 SoftMotion General Axis Pocl
= m EtherCAT_Master (PAC320 EtherCAT Master)
+ ﬂj PAC320_BusCoupler (PAC320 BusCoupler)

=l-5) PACIZGToPACIZ0 Template Test
=[] Device (PAC120-MXX01-3X-XX-Xx)
=B PLC Logic
= ", Application
@ o
Library Manager
Main (PRE)
Motion (PRE)
= @ Task Configuration
=g EtherCAT
@ EtherCAT_Master_SoftMotion
Wisualization Manager
@ Page_1
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
=-[I PAC120_BusCoupler (PAC120 BusCoupler)
= m PACIO_Extender_2_Port (Extender 2 Port (PACIO-400-02))
=" [outt
= ﬁ PSD15_Stand_alone_EtherCAT_DS402_CoE_ (PSD1S 1 Axig
H Mo_acydic_Parameter_Access (NO_APA)
[ sasds (psD15)
HEF Axis_1 (sM3_Drive_ETC_Parker_PSD_1)
A out2

= -#% [P5D15_Stand_alone_EtherCAT DS402 CoE_(PSD1S 1 Axis DS403)

fi PACIO_DIs_DOS (DIS/DOS 1ms 0.54 (PACIO-450-05))

H Mo _Acydlic_Parameter_Access (NO_APA)

[ sasds (psD15)
MiFF Axis_1 (SM3_Drive_ETC_Parker_PSD_1)

[l PACIO_AI4 maA (Al4-mA (PACIO-241-01))
[ PaCIO_AO4_vDC_ma (A04 VDC/mA 12 Bit (PACIO-442-02))
"2 SoftMotion General Axis Pool

click and copy it.

PAC320 project: Select all hardware modules which are connected to the EtherCAT_Master by CTRL left mouse
PAC120 project: Make a right click onto the EtherCAT_Master_SoftMotion and execute paste.

Now all selected elements are copied to the EtherCAT_Master_SoftMotion.

Figure 5: Step3 EtherCAT_Master
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6.4. EtherCAT_Master Settings

6.4.1.Rename the EtherCAT_Master entry

Main X
1 PROGERAM Main
=] 2 VAR
2 ®Init:BOOL;
4 END VAR
=z -
B 1 IF NOT xinit THEN
2 EtherCAT Master.StartConfigWithLessDevice:=TRUE
3 xInit:=TRUE;
4 END_IF
=] € IF EtherCAT Master.xConfigFinished AND EtherCAT Master.xDistributedClockInSync THEN
7 Motion{);
END_IF
The name of the EtherCAT_Master must be changed to
EtherCAT_Master_SoftMotion
Figure 6: Rename the EtherCAT Master
6.4.2.Setup the EtherCAT Master Port
General [£] Autaconfig master/slaves Ethercn#
Sync Unit Assignment EtherCAT NIC Set‘tings
ou Destination address{MAC) FF-FF-FF-FF-FFFF Broadcast ] Redundancy
Source address {MAC) Browse...
EtherCAT Parameters
Network name ethl
EtherCAT /O Mapping (® Select network by MAC () Select netwark by name
EtherCAT IEC Objects Distributed Clock Options
Status Cycle time 1000 | ps
Sync offset 20 = %

Information
|:| Sync window monitoring

Sync window 1 5| ps

After a connection between the CODESYS and the PAC120 is established
browse the ethl port of the PAC120 to get the correct MAC-ID.
Eth1l represents the Outl port of the PACIO Extender.

Figure 7: Browse the eht1 port
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7. More Tips

The following parts should not be copied but added directly to the PAC120 project:

- Additional tasks
- Web Visualization
- Libraries

8. Related documents
The set up of the PAC120 IP -address is described in the attached manual from page 32.

The default IP-address is the same as this of the PAC320: 192.168.10.50.

Parker Automation Controller
Series PAC120 Operation

5.2 Configuration

A web interface is used to configure PAC120. After logging in, you can check and change various system settings
and/or display system information.

5.2.1 IP Address
The PAC120 is delivered with a fixed IP address and a fixed subnet mask.

PAC120 -Pxx01-3X-00-01 (IEC) PAC120 -Mxx01-3X-00-01 (IEC, PLCopen Motion)
IP adress 169.254 116.116 192 168.10.50
Subnet mask 25525600 25525600

To connect to the PAC120 for the first time, your PC must be in the same IP address range as the PAC120.

If necessary, change the IP address of your PC accordingly.

CAUTION

N

L) Duplicate IP addresses

Assigning the same IP address to two different devices may cause serious network problems

= Check your network for duplicate IP addresses.

- To put PAC120 into operation for the first time, we recommend using a direct network connection between and set IP address-
es for PAC120 and the programming PC. You may have to use a cross-over network cable

CAUTION
®
=/ |Unknown IP address

= When the connection to the PAC120 fails, because the IP address is not known, you can start the PAC120 in service mode
(section 5.5.2).

From page 33 of the manual the access to the web interface is described.

Manual: PAC120 5715-719UK V2.pdf.
Home Page: www.parker.com/PAC120.

ENGINEERING YOUR SUCCESS.
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