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Parker Automation Controller

Introduction

This shows step-by-step instructions how to configure and setup a Parker Automation Controller
with a Compax3 EtherCAT servo drive, import a simple program and get motion quickly. These
instructions show screen captures of the PAC Integrated Development Environment (IDE)
software and C3 ServoManager to help show these steps. The first step is to configure the
Compax3 using the C3 ServoManager software and setting the EtherCAT & DS402 parameters.
The second part is to start the PAC IDE, auto scan for the EtherCAT devices and set the
EtherCAT network parameters, import a sample program and then download & run.

Compax3

» Device Selection

« 131711 Drive Configuration
* EtherCAT & DS402 settings

EtherCAT connections

PAC

* Launch PAC software

» Start a Standard Project

+ Connecting to PAC

« Discover EtherCAT devices

+ Add SoftMotion Axis

* Rename SoftMotion axis

+ Rename Axis & Set Scaling

* Parker Motors & Mechanics

» Set EtherCAT Master Task to External
» Set EtherCAT_Master Distributed Clock
+ Set Compax3 EtherCAT

+ Download & Import Sample Program
+ Organize Project

« Set Distance/Velocity/Accel

«  Build (F11)

* Login/ Download

« Start PAC Application (F5)

+  Watch List

*  Online Monitoring & Stop Application
« Application in Stop & Reset Cold
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Parker Automation Controller

Purpose

This document describes how to start a new application with the PAC and get
basic motion with the PAC with a Compax3 EtherCAT servo drive.

First we’ll show how to configure the Compax3-131 for the PAC.

Then we’ll show configuring the PAC using the PAC IDE software.

For PAC users that are using the PLC only version (PAC320-P), skip to page

16.

|
plions Touls T
? (R [(EAmmch | =myle

Device Selection
» Launch C3 Servo Manager
» Double-click on Device Selection Wizard
=[O Device Selechion
Z Device Selection ‘Wizard
[0 Online Device |dentification

decta new device type using wizard NOR OO —

» This will launch the wizard that allows you to ‘ —

select the appropriate model | S Bt e

v' Screen 1: SxxxVx or MxxxD6 or HxxxV4
(select your power level)

Screen 2: Fxx (select your feedback type)
Screen 3: 131 (Choose 131 for EtherCAT)
Screen 4: T11 (Choose 111)
Screen 5: M00 (Choose MO0 for no options)

Device Wizard -Step 1/5 l

LSRN

Select Technclogy (Coriol Level
[ 111 <Fostioneo ]
O T30 <FullMotion Coniolvia [EC61131>
| | O 140 <Electonic CaM Conto
Device Wizard - Step 5/5

» You will end up with a part number that looks like:

S063V2F12I131T11M00 and should match the label

Select Special Optons.

nnnnnnn

on the side of your drive

@ MO0 No Oy
© M10 <HEDA, Addiional Drboard /0>
O M1 HEDA>

© M12 caddiional Orboard 1/0>
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Drive Configuration

> Double-click on “I31T11 Drive Configuration”

[

SN2 T11

[0 Device selection
----- O ETH Configuration

(3 CA\I31_be221D)_motor_only.C3P - C3 ServoManager2

File Edit View Options Tools ?

DEE S 2 RQanws ==%11|a)]

A

----- 3 Maotar

----- [O External braking resistor
----- [3 External moment of inertia
----- [3 Uritz / Haming £ Travel limitz
----- [O Ramps

----- O Monitoring # Limitz

----- [0 Encoder output

----- O /0 Assignment

----- [0 Mation profile table

----- [0 Additional error reactions
H-[0 Signal zource

» The Drive Configuration Wizard opens and
you will need complete 16 steps — though only

H-[0  Communication

a few need input.

Step 1: Motor Selection
»  You will need to select the motor you are using

»  See the picture below to see how the BE23 motor is found:

1/16 Moator Selection [230V]

O Device selection

Extemal braking resistor
Extemal mament of inertia

o

o

3 Units / Homing ¢ Travel limits
[0 Ramps

[ Monitoring / Limits
[ Encoder output
3 140 Assigrment

[ Mation prafile table

O Additional errar reactions
Signal source
Commurnication
Optimization

Dowrload (PC > Compax3)
Upload (Compad - PT)
Online device functions

pooooo

Click to Start "Complete configuiation’”

Overview

'C35 131 T11 configuration

Project path

C:131_be231DJ_motor_only.C3P

€3 Servolianager version during last
saving

V 2.9.6.7 [Jan 27 2014 15:16:56]

Software Device Type (as currently
configured in C3Mgr}

Wodel S - Standalone unit
Drive nput Voltage: 230V
Rated Current (IN) 630A
Peak Drive Current 1260 A

Interface Option

131 <EtherCAT>

Technology Function

T11 <Positioners

Feedback Option

F12 < Rotary/Linear Encoder
SinCos RS422 EnDat=

02 Option

100 <No Options>

Parker US >

1\
| BE23 \> &
-l//

-0 PARKER EUROPE motors
-0 PARKER U.5.motors
LXR 404

ooooo
=
sl
®
]

BE230GLaoocN
BE231D.J00B

PR ORROO@®
:

[ Model

153 BE2310.J-00N
=

BE231DLs00cB
BE231DLsoocN
BE231FJ-0ccB
BE231FJ=00N
BE231FLacocB
BE231FLscocN
BE231GJ 0B
BE231GJ0aN
BE231GLacoxB
BE231GLacoxN
BE2320J-00B
BE232D.J-0aN
BE232DL2cB

_—
_—
_—
_—
_—
=
=
=
=
=
=
=

m

BE231DJ00cN

Erushless serva motor

Momert of Inetia = 9 Kgmm?

Rated Speed (240V) = 2438 pm

Rated Curent (240V) = 2121 mA

Rated Torqus (240V) = 621 mhim
Maxdmum Speed = 4998 pm

Feedback Type = RS 422 encoder

EMF (Voltage Constant) = 30 Vp/1000 pm
¥ = 0.351 Nm/A

Back | Next

| [ cancel | [ Hel

»

Click “Next”




Parker Automation Controller

Step 2: Motor Reference Data / PWM Settings
>  This step needs no input from you

> This data is populated from the motor files

> Click “Next” 2/16 Motor Reference Data / PWM Settings [
1[A] /
1,334,
b 7
e

ommsieed  Speed

Enter dats maruslyl

Rted Speed nN) = 4498 rm / Matimum Speed = 4398 m
Reference Speed : wm
Rated Cument (IN) = 2121 mA / Stall Cument = 1942 mA

Reference Curent 2 mA Peak Curert 636 A

NOTE: Ref E walues

ke

Back | het | [ Cance | [ kep

Step 3: Motor Selection

>  Select the Parker part number for braking resistor
using — or enter the user defined value

> Ignore this screen if not using a resistor

The Compax3 already has
internal braking resistance,
however, if your needs
exceed the braking

skng Resst ] capabilities, you may need
to use a Parker BRM

s breaking module. See
manual for recommended
combinations.

Function

Braking Resistor

< Back Nexst > Cancel Help

>  Click “Next”

—Darker :



Parker Automation Controller QU |CkStart

Step 4: This step is omitted
-ment of Inertia

om0 G0 0 o e > Thisisthe mostimportant tuning
] step

v' The Compax3 uses this for
gains.

v" The closer you are to the
correct inertia of your load,
the better your system will be
tuned.

v' Suggestion: Use the value
from MotionSizer.

Frcion Valse Uit »  Enter the same load value in both
bt the “Minimum” and the “Maximum”
Maximum External Moment of inertia | 0 -
locations.
External inertia is unknown; Use Defautt values. D R . s
v' Only if your load isn’t
changing

v' If load changes (example
picking up a box, then
placing box) enter “Min” and
“Max” respectively.

»  “External Interia is unknown”
v" Do not check the box - if you

o et do, call Parker Applications
Engineering for help with this

AutoTuning Feature.
v' Or see free Video training:
www.parkermotion.com >
FAQ > Compax3 >

VIDEO: How do | tune a
Compax3? (auto-tune)

>  Click “Next”

st ot (it st

www.parkermotion.com Parker Hannifin Corporation
m 6 Electromechanical Autermation Division
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Step 6: Distance / Travel Parameters
> Select INCREMENTS for units of travel

>  Travel Distance per revolution: Use Motors post-quadrature Encoder or Resolver

resolution

Note: See page 25 for feedback resolution based on motor model number

>  Travel Distance per revolution-Denominator: This should always be 1

This is because the PAC’s setpoint is an integer value.

The other fields can be left at the default as shown.

> Motor direction can be reversed by setting Invert Motor Rotation/Direction Sense.

Y

Default motor direction is clockwise looking at the motor shaft or for IForce or
Ripped linear motors, extending away from the cable entry.

- .
6/16 Distance / Travel Parameters [ﬂ?-,l
? degré .:
grad®
incr. £ ?
]
? mm
H degrees ‘?
-]
Enter Data for Reference System
Function Value Unit
Unit of Travel | Increments
Travel distance per revolution | 8000
Travel distance per revolution - Denominator | 1
Invert Motor Rotation / Direction Sense |:|
“Position Reset” Distance | 0 OFF
“Position Reset” Distance - Denominator | 0
Back ” Mext ] | Cancel | | Help




Parker Automation Controller

7/16 Machine Zero / Homing Mode Settings

Step 7: Machine Zero / Homing
»  Set drive Homing Mode

» Use Homing Mode Wizard to select
different options:

= / »  Z-pulse/encoder reference
Value i . >

Setup Infomation for Machine Zero

o T e — Home sensor
= = > Limit sensor
o »  HardStop
» PAC tells the Compax3 to start
homing and the C3 tells the PAC
when homing is complete
H _— »  Click “Next”
o ) ) (o ] [ | fi=i } {

Use of Machine Zero (Home] switch
[] Use of Z-chaninel (Index) pulse:
[7) Search far Home in oppasite direction when Hw travellimit s kit

[ Home ta Negative edge of Home switch (Standard: Postive edae)

[MN - Mode 13 -

[ T I Cor ]
Step 8: Travel Limits / Settings — =
For rotary applications without limits i ; i
v Posm\_le SW: 0 - No response . T
v Negative SW: 0 - No response s
v" Positive HW: 0 - No response _ 7 - g
v" Negative HW: 0 - No response
v" All boxes unchecked S E— .
For axis with limits e T
v" Positive SW: 0 - No response i
v Negative SW: 0 - No response o TS 1 o e
v Set soft limits in PAC
v" Positive HW: 1 - Stop, energized T
v Negative HW: 1 - Stop, energized I R =
v" PNP NC: Set active low is unchecked pmncsrtlD
v NPN NC: Set active low checked
(Requires 4.7k pulldown resistor) = e e

Y

Click “Next”
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Step 9: Je
>

>
>

>
>

>
>

rk / Ramps
No changes required, leave

PAC controls these values
Click “Next”

9/16 Jerk [ Ramps

Enter Jerk / Ramp Settings

Acceleration for postioning, GEARIn and velocity control | 100 revis®
JOG velocity | 10 revis
Bock | MNed | [ Cancel | [ Heb
Step 10: Monitoring / Limit Settings
Current Limit: Select as a percentage of motor continuous
Set Tracking Error — Set value
Set in increments
Suggested value: 1 rev or 25mm
Other values as default settings
Click “Next”
" 10/16 Monitaring / Limit Settings |
o Epee——
Enter Monitoring / Limit Settings
Function Value Unit
Current (Torque) Limit [ 200 % IN (= 4242 mA)
In Position Window (+-) | 10 Increments (0.125 % Rev)
In Position Window Time | 0 ms

Error Reaction: Tracking Error (0x7320)

2 - Stop, drive disabled

Tracking error (=)

8000

Increments (100 % Rev)

Tracking Error Time

0

ms

Wax Operating Speed

100

% of M = 4498.0 {rpm)

Link "In Position Window" to Target position value

Yes

Back [

Ned | [ Canesl | |

Help
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11/16 Encoder Qutput

Encoder Bypass Mode

Simulated encoder output

Step 12: I/0 Assignment

>

>

Click “Next”

Step 11: Encoder Output
>  This can be left in the default state.
v' Select “ON” if you want to
send out the motor encoder
through the X11 connector
on the Compax3
>  The EtherCAT Cable automatically
sends the encoder/resolver position

to the PAC.
[ Bok ][ Mes J [ Cancel | [ Hep |
Make sure the I/0 assignment is select “Free”
v" This gives the PAC control over all I/0.
12/16 /O Assignment [t
00, .03
o) reached
Pl g'ffp Z"aemd
Device VO Assignment [I0...13; 00...03] | Free
Back [ Net | [ Concdl | [ Heb

10



Parker Automation Controller

13/16 Paosition Profiles - Configuration (S5

Step 13: Position Profiles - Configuration
o >  There is nothing to be done here.
L g o >  Click “Next”

[ | | [ | |
| 300 200 -100 I +100 +200 +300 |

election or Postion Mode

Back | Nat | [ Cancal | [ Hep |

Step 14: Profile Table

» This is where you would select the various
profiles called up by a PLC or digital I/0.

»  There is nothing to be done here because the
PAC controls all positioning.

H [ I
> CIICk Next 14/16 Profile Table E]
Motion profe table oy vaiid f EtherCAT peration mode = Profle selection

se 5

0 Homing Wode=19 V=10.00revis. A=100revis® ol
1 Empty 0
2 Empty o
3 Empty o1
4 Empty o
Empty o
6 Empty o
7 Empty 0f
& TEmply of
5 Empty o
10 Empty o
" Empty o

12 Empty o
13 Empty o
787" Empty o
15 Empty o
16 Empty of
17 T Empty o1
8" Empty o
19 Empty [l
20 Empty o
217 Empty o1
557 Emply ot
237 Empty o
24 Empty o
x Empty of
268" Empty ot
27 Empty ot
28" Empty ot
G i 3
Back || MNed | [ Cancel | [ Hep
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Step 15 Other Error Reactions ==
Default settings are shown Rescion 0
and recommend for most ]
applications ot

> Highlight the field to reveal a
pull-down to change the error

reactions if needed Error Reaction: Bus Vollage 100 fow VAC (nx:szz',izrsm‘ dive disabled
Error Reacton: Hobor Staled (G121 | £-Siop, dife dsabied
: 1 1]
>  Click “Next

Back | MNet | [ Cancel | [ Hek

Summary Configuration: “Your Part Number”

> The Top Middle should be green; this means
that the setup is done.

>  You can name your configuration.
> You can add notes to your configuration.

Summary cenfiguration: C3 S063 V2 F12 31 T11 MO0 X

Compax3 fuly configured

Note

\\ Corhguraton s
s fee You could download
your configuration
here, but we have to
setup the EtherCAT.
You will save time if
you just click “finish”.
: This will bring you
back to the main
| C3ServoManager
7.\ P | Screen.

il
L.:

| e TERERRAC| THARRN'|
o
e

v
|
\

3

|

Back | Frish | [ Cancel | [ Hep |

»  Click “Finish”

—Darker 12
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EtherCAT & DS402 Scaling settings # 0 Device selection
[0 ETH Corfiguration
The EtherCAT portion of the setup is very simple. gg 5_35 '|3‘ T11 canfiguration
1ghal S0Lrce
There are two steps: =00 Communication
>  Set the EtherCAT Mode 0 RS-485 Setings (Conpaid)
»  Set the DS402 scaling [ EthercaT
L[ D5 402 / sealing settings
[ PHIZa00n

F-[0 Download [PC -» Compaxd]
[0 Upload [Compaxd -» PC)
=3 Online device functions

Communication > EtherCAT [ —
¥' SLAVE with CoDeSys V3 SoftMotion
EtherCAT. ™

EercaT

Communication > DS 402 / scaling setting
v" Change the Y4 scaling interpol pos setpoint to 1070 (1)
v" Change the Y4 scaling actual position to 1070 (1)
L/2 DS 402 / scaling settings ﬁ

EtherCAT. «

DS402 "Shuldown cpon cede” (TxE0SE, T8) | Sow down ramp, disable drive ;{

D5 402 Disable operabon code” (DxS05C, 15) | Siw down ramp, disable drive

Inierpolabon sub mode select (i, cp) [DXE0CT) | Dusdratic

Actunl pesition modilo for (WE0ZZ. DNG064 (1021 2) | Same as drive
4 scaing of interol pos. selpoint 0, cag (TK2021.11) | 10°0 (1

23 [ 100 (1) bus_p

W4 scaling of interpol spd. setpoi &) | 1043 (1,000)

¥4 scaling of profie | target velcty

3] 1% {1,000 bus_

—Darker 13
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Download Drive configuration
Download PC > Compax3 File Edit View Options Tools 32 4
-

or Red down arrow icon on
toolbar

r ~
3 CAI31_be231D)_motor_only.C3P - C3 ServaManager2 T o= [ S|

'l'llﬁl%‘%l%ll|r§'||

el o ete download (Configuration, IEC61131-3, Cam)
5[0 Signal source

[0 Commurnication

73 Optimization Click to Download *'Drive configuration "
=B J 0 ownload [PC -» Compax3)
~£3 Drive configuration
[0 Compax3 firware package
L[ BDM Meru data
------ [3 Export dive configuration
-0 Upload [Compax3 -> PC)
-0 Online device functions

D& |2 (W2

700 Device selection
----- [0 ETH Configuration
03 C35 131 T11 configuration

BB F—ff]

_

Complete download (Cenfiguration, [EC61131-3, Cam) nor I RO S ED |
)

Possible Errors

>

Problem 1:

v" Red Error Screen, check to see if correct COM port is selected
Options : RS232/485 Com Port Settings

»

>

Problem 2: FTDI Chipset

v Can’t Initiate Download: inside
1. Check to make sure 24volt power is on
2. SSK1/02 cable is being used
3. USB-RS232 adapter with FTDI chipset required.
Cables Unlimited USB2920 available on amazon.com

For more information:

v" http://www.parkermotion.com/support.htm

14
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EtherCAT Connections
>  S24 Address dipswitches on C3 are not used.

v' PAC auto addresses EtherCAT slaves based on order they’re connected.

v" PAC IDE application needs to match this order. This is set when the
EtherCAT scan is done (page 20).
>  S24 lights will not start until the EtherCAT netowrk is started.
»  Ethernet cables can be standard or patch type.

v Do not use switches or hubs on the EtherCAT network.

X23 IN

X23 IN
X24 OUT :

i x24 ouT
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Launch PAC software

»  Start Parker Automation Controller Integrated Developer Environment (IDE)

£ Parker Automation Manager - PAC programming sysbem‘ — =Na=n X

Ele Edit View Project Buld Online Debug Tools Window Help
Bl Sl | g 25

Devices * B X Start Page X -

—p Parker Automation Manager version 1.2.0

Basic Operations Latest News

5] New Project.. -
[ Open Project.

m Open Project from PLC.. .L"f

CODESYS

—

Recent Projects

QuickStart
PAC_C3_XPR_sample
System_2.18c
IPA_System_Test_revl4
IPA_System_Test_revl.3 2 ac utomation with

IPA_System_Test_revl.2d floor ion, motion control
IPA_System_Test_revl.3 -
Sales_Demo_PAC_Phase2

PEEREEEEER

PAC Mini Nuratinn N3

»  Click New Project... or go to File > New Project

"
Parker Automation Manager - PAC programming system
g g sy

File | Edit View Project Build Online Debug Tools Window Hel
E : : ar
|_“| New Project... Ctrl+N | | f a5
[& OpenProject... Ctrl40
| Close Project 7 x
Save Project Ctrl+5 E]

Save Project As...

Project Archive 3
Source upload...

Source download. ..

Print...

Print Preview...

Page Setup...

Recent Projects 3

Exit Alt+F4

16
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Start a Standard Project

«  Select Standard project, name the project and set location

|=] New Project @

Categories: Templates:

] B g

Empty project  BiellEls] Standard
project projectw...

{1 Projects

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

Name: QuickStart

Location:  C:Y - E]

[ OK ] [ Cancel ]

«  Change Device to PAC320-?xx2x-xx(Parker Hannifin)

?is C, M or P based on your model number (on side of PAC320)
The PLC_PRG language type can be left as Structured Text (ST)

Standard Project @

a

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- Aprogram PLC_PRG in thelanguage specified below

- & cyclic task which calls PLC_FRG

- & reference to the newest version of the Standard library currently installed.

Device: [PACSZD-CXXH-XK (Parker Hannifin) ']

PLC_PRG in: |Structured Text (ST) -]

[ oK ” Cancel ]

17
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Connecting to PAC
Now there’s Device, Application, EtherCAT_Master and PAC320_BusCoupler.

£ QuickStart.project - Parker Automation Manager - PAC programming system

File Edit Wew Project Build Online Debug Tools Window Help
: an 4 : i
e dh &) | ¢ ~ J
Devices - o M
=5 Quidkstart =]
=l Device (PAC320-CXX2X-XX)
=Bl PLC Logic

=i} Application
m Library Manager
PLC_PRG (PRG)
i+ Symbol configuration
= @ Task Configuration
=-§E EtherCAT_Master
] EtherCAT_Master.EtherCAT Task
=-g% MainTask
& pLC_PRG
'& SoftMotion General Axis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
m PAC320_BusCoupler (PAC320 BusCoupler)

* In Devices window, Double-click on Device (PAC320-?xx2x-xXx).

To view Devices, Goto: View > Devices
Under the controller, Type: 192.168.10.50 and press enter.

£ QuickStart.project - Parker Automation Manager - PAC programming system

Fle Edit View Project Buld Online Debug Tools Window Help

BEEeEI&

Devices + 0 X m Device X

= __; Lol Communication Settings |Applicah’cns | Files | Log | PLC settings | PLC shell | Users and Groups | Access Rights | Task deployment i Status |

=l Device (PAC320-CXX2X-XX)
T Scan network... | Gateway = | Device v
= @ﬂ PLC Logic
=-{;# Application
m Library Manager
-

PLC_PRG (PRG)

] Symbol configuration

= @ Task Configuration
= EtherCAT Master

m PAC320_BusCoupler (PAC320 BusCoupler)

18

Gateway

] EtherCAT Master EtherCAT Task
=& MairTask ateway-2 v 192, 168. 10.50: 11740 v
@ PLC_PRG IP-Address:
"% softMotion General Axis Pool localhost
= m EtherCAT_Master (PAC320 EtherCAT Master) Port
1217
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Connecting to PAC
«  The green light on the PAC icon indicates connected.

ﬂj Device X
Communication Settings |Applicatinns i Files | Log | PLC settings | PLC shell | Users and Groups | Access Rights | Task deployment | Stz
Scan network...  Gateway = Device -
L]
@& .
Gateway .
ateway-2| - 192, 168. 10.50: 11740 (active) -
IP-Address: Device Name:
localhost AppsTesth
Part Device Address:
1217 0000.044A4.5000.2DDC.COAB.0AS2

Device IPAddress:
192.168.10.50:11740

Target ID:
1625 2004

Target Type:
4102

TargetWendar:
Parker Hannifin

TargetWersion:
3.5.5.20

Problems connecting?
1. Make sure your PC’s ip address is set to 192.168.10.x
where x is something other than 50
THE SUBNET HAS TO BE 255.255.0.0
2. The PC should be connected to the PAC’s X2 Ethernet port.

PAC supports both straight and patch cat5 cables.

For how to set your PC's Ethernet IP address:
v http://www.parkermotion.com/support.htm

—Darker 19
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Discover EtherCAT devices

Right-click on EtherCAT _Master
Click Scan For Devices...

This will auto-detect the PACIO
modules and any other EtherCAT
devices.

Devices - 0

=5 QuickStart
= Bl Device (PAC320-0XX2X-XX)
=& PLC Logic
=1L} Application
m Library Manager
PLC_PRG {PRG)
B8 Symbol configuration
= @ Task Configuration
=g EtherCAT Master
] EtherCAT Master EtherCAT Task
=g MainTask
& PLC_PRG
" softMotion General Axis Pool

= m EtherCAT Macter (PAC3IN FtherCAT Macter)

[ pag & Cut
Copy
Paste
. Delete
Refactoring 3
Properties. ..
Add Object

[ 1) Add Folder...

POUs Add Device... n

=5 QuickStart

Scan For Devices... |
f} Project Se

Disable Device
Edit Object
Edit Object With...

L,

Edit IO mapping
Import mappings from C5V...
Export mappings to CSV...

Simulation

Device Configuration 3

20
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Discover EtherCAT devices

«  Scanned Devices appear.
«  Click Copy all devices to project.

Scan Devices

15 ] |

Scanned devices

Devicename

5 PAC3

Devicetype

Compax3 EtherCat DS402 CoE

PACIO_AD4_VDC_mA AD4VDC/mA 12 B 443-02)

C3500VxFaxl 31T11Mxx_0 pModel8 V2.05 SoltMotion (3.5.5.0) 0

Alias Address
B
0
0
0

[ show differences to project

[ Copy all devices to project ] [ Close l
«  Devices window will update showing the EtherCAT devices:
Devices * 3 X
=45 QuickStart E]
= -l Device (PAC320-CXX2X-XX)

=-E1] PLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)
B8 Symbal configuration
= @ Task Configuration
=-g¥ EtherCAT Master

=-g8 MainTask
H PLC_PRG
'L SoftMotion General Axis Poal

] EtherCAT_Master,EtherCAT_Task

= ﬂi |Eﬁ1erCAT_Master (PAC320 EtherCAT Master)

= m PAC320_BusCoupler (PAC320 BusCoupler)

[f) PacIO_D132 (DI32 1ms (PACIO-451-02))
[ PaciO_DO16 (DO16 0.54 (PACIO-452-01))
ﬁ PACIO_AC4 VDC_mA {AQ4VDC/mA 12 Bit (PACIO-442-02))
= m Compax3_EtherCat_DS402_CoE (C3SxxxVxFxxI131T 11Mxx_OpMode0a V2,05 SoftMotion)
¥ SM_Drive_ETC_PARKER (SM_Drive_ETC_PARKER)

PAC320-P users can skip to page 35

21
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Rename SoftMotion axis

Devices + 0 X
. =15 QuickStart B3
Change the = Jll Device (PAC320-CXX2X-XX)
SM_Drive by clicking =Bl PLC Logic
. . =% licati
to highlight the « Application
i m Library Manager
name. Then click PLC_PRG (FRG)
SM_D”VG agaln L -] Symbol configuration
. . = @ Task Configuration
(Double click will =38 EtherCAT_Master
open the SoftMotion ] EtherCAT_Master EtherCAT Task
=% MainTask
k=
tabs.) & PLC_PRG
" SoftMotion General Axis Pool
= Gj EtherCAT_Master (PAC320 EtherCAT Master)
= m PAC320_BusCoupler (PAC320 BusCoupler)
[ pacio_p132 (D132 ims (PACIO-451-02))
[ racIo_pois (D016 0,54 (PACIO-452-01))
[ Pacio_ao4 vDC_ma (AQ4 VDC/mA 12 Bit (PACIO-442-02))
= ﬂj Compax3_EtherCat_DS402_CoE (C35moVxFxxI31T11Mix_OpMode0ad V2,05 SoftMotion)
LB |SM_Drive_I:—I'C_PARKER (SM_Drive_ETC_PARKER)
= QuickStart (=]

...and rename it X

=Bl Device (PAC320-CXX2K-XX)

=10 PLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
- Symbol configuration
= @ Task Configuration
=23 EtherCAT_Master
] EtherCAT Master EtherCAT Task
=58 MainTask
H] pLC_PRG
A SoftMotion General Axis Pool
= m EtherCAT Master (PAC320 EtherCAT Master)
= ﬂj PAC320_BusCoupler (PAC320 BusCoupler)
[l PACIO_DI32 (DI32 1ms (PACIO-451-02))
[l PACIO_DO16 (DO16 0,54 (PACIO-452-01))
[l PacIO_AQ4_vVDC_maA (AD4 VDC/mA 12 Bit (PACIO-442-02))
= ﬂj Compax3_EtherCat_DS402_CoE (C3SmoacxFrxd 31T 11Mxx_OpMode0ad ¥2.05 SoftMotion)

CEF M
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Rename Axis & Set Scaling

This will triggers a refactoring. Click Yes and OK.

Automatic Refactoring: Rename | 29 | l =g é-‘
You did rename the object SM_Drive_ETC_PARKER to X, Do you want to automatically Compax3_FtherCat_DS402_  Apply all changes.
adapt all references within the project? "R to 'X'.

Mame Type 2
+--[_ AXIS REF: Standard
Configure Refactoring... Yes ] ’ No ] ’ Cancel ] [ AxIs_REF: Sealings L
+-[_d AXIS REF: DSP402configuration ||
¥ = + i possible cyclic driver in-foutputs ‘
= compaxs_... % Address_si0 STRING
L x % Type 8010 STRING
10_xisControl % AddressPointer 8010 POINTER TO EYTE
B Project settings % Address_020 STRING
RunMation X % Type 8020 STRING
# AddressPointer 8020 POINTER TO BYTE
@ Address_8030 STRING
@ Type_8030 STRING
L] AddressPointer 8030 POINTER TO BYTE
' T | 3
[ oK ] [ Cancel

Double-Click on X, then SoftMotion Drive: Scaling/Mapping tab

| || sofiMotion Drive: Basic | SoftMation Drive: Scaling/Mapping | softMation Drive: G

This will set distance motor revs. Set mechanics scaling (optional, next 8 pages).

ioning | = 5M_Drive_

»  Change the scaling to the motor’s resolution.
Devices S et 3 x =
=3 QuidkStare
=@l Device (PAC320-CXX2H-¥X)
=B PLC Logic Scaling

=} Application
m Library Manager
PLC_PRG (PRG)
- Symbol configuration
= @ Task Configuration
=5 EtherCAT_Master
B EtherCAT_Master EtherCAT_Task
= @ MairTask
8 rLc_PRG
"% SoftMotion General Asis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
= m PAC320_BusCoupler (PAC320 BusCoupler)
[ PacIO_DI32 (D132 ims (PACIO-451-02))
[# Pacio_po1s (DO16 0.5A (PACIO-452-01))
m PACIO_AC4 VDC_mA (AD4 VDC/mA 12 Bit (PACIO-442-02))
= m Compax3_EtherCat_DS402_CoE (C3SxxxVxFxxI31T11Mxx_OpMode0s v2.05 SoftMotion)
ZEF X (SM_Drive_ETC_PARKER)

[] Invert direction

10240]

1

1
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Parker Automation Controller

Parker Motors & Mechanics

The PAC allows users to program moves in user units.

Scaling for each axis is located on the SoftMotion Drive: Scaling/Mapping tab.
Scaling is set by 3 steps:

1. Defining the motor’s feedback resolution/increments.
2. Input the gearhead ratio
3. Input the ratio for application units (numerator & denominator).

Parker motors are offered with a wide range of feedback types and
resolutions. Gearheads and linear actuators & stages are offered a wide
range of leads and ratios. The order codes and the actual leads are listed on
the next few pages for reference.

E 1c3_sample.project” - Parker Automation Manager - PAC programming system

File Edit Wiew Project Buid Online Debug Tools Window Help Customer Feedback

Hed & #h 0 | 0 & 1 05
Devices * 0 X ﬂ-i X x
= Ic3 sample

=@l Device (PAC320-CXX2XXX)
+-E0 PLC Logic
+- " SoftMotion General Axis Pool
=[] EtherCAT_Master (PAC320 EtherCAT Master) [TEmEES S i
= m PAC320_BusCoupler (PAC320 BusCoupler) motor turns <=3 gear output turns
[l PACIO_AI (AT4/5-VDC (PACIO-441-02))
[ Pacto_AC (A4 VDC/mA 12 Bit (PACIO-442-(]
[:f] PACIO_DIS_DOS (DIS/DOS 1ms 0.54 (PACIO
= m AS3030_002_EtherCat_Interface_for_Compax3 (
CEF ¥ (SM_Drive_ETC_PARKER)

gear output turns <=2 units in application

Dt S
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Parker Rotary Motors

Step 1.
Set the increments per motor turn.
The drive should be set the same.

Parker motor part number’s order code designates
this and is shown on the right.

Below is set for a BE motor with J encoder 8000ppr.

X x

| SoftMotion Drive: Basic | SoftMotion Drive: Scaling/Mapping | SM_Drive_EtherCAT Parker: 1/0 Mapping |

Scaling
| Invert direction

8000 increments <= motor turns 1
1 mator turns <=> gear output turns 1

100 gear output turns <=3 units in application 508

~Darker 2

Series | Order |Feedback
Code resolution
MPE 4E 10000
X custom
MPP 1E 8000
MPJ 41 4096
MPW 6S 32768
9S 32768
7D or 8D | 524288
X custom
BE J 8000
R 4096
L 20000
X custom
SM E 4000
R 4096
L 20000
J 8000
X custom
E 4000
J R 4096
X custom
MPM G 4096
JN 8000
other See
catalog
SMN 25 8192
41 4096
5D 32768




Parker Automation Controller

Parker Gearheads

Step 2.

Set the motor turns per gear output
turns.

Parker gearhead part number’s order
code designates this and is shown on
the right.

Parker gearheads are exact ratios.
Thus the gear output turns will always
be 1.

Below shows setting for a 3:1
gearhead.

If the system doesn’t use a gearhead,
leave this set to the default (1:1).

Series Order Gear Ratio
Code (exact)
PS 001 1:1
PX 003 3:1
PV 004 4:1
RS 005 5:1
RX 007 71
PG/RA
NE/NR 008 8:1
010 10:1
012 12:1
015 15:1
016 16:1
020 20:1
025 25:1
030 30:1
035 35:1
040 40:1
050 50:1
070 70:1
100 100:1

mIH

| SoftMotion Drive: Basic | SoftMation Drive: Scaling/Mapping

Scaling
[7] Invert direction

~Darker x

&M_Crive_FtherCAT Parker: 10 Mapping |

3000 increments <=> motor turns
3 maotor turns <=3 gear output turns
100 gear output turns <=> units in application

508




Parker Automation Controller

Parker Mechanics

Step 3.
Set the gear turns per application units. = e

Parker actuators & stage part number’s
order code designates this and are
shown on the following pages as well
as the ratios for both inches and
millimeters.

As an example, below shows setting for
a ET with BO5 in millimeters.

ﬂjIK

SoftMotion Drive: Basic | SoftMotion Drive: Scaling/Mapping | SM Drive FtherCAT Parker: 1/O Mapping

Scaling
"] Invert direction
8000 increments <= motor turns 1
3 motar turns <= gear output tumns 1
100 gear output turns <=3 units in application 508

~Darker .
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Parker Mechanics

Order mm in
Series Code Lead denominator numerator denominator numerator
HD D02 5mm 1 5 254 50
D03 10mm 1 10 254 100
D04 20mm 1 20 254 200
D07 40mm 1 40 254 400
XR, XE [P2 5mm 1 5 254 50
D3 10mm 1 10 254 100
D4 20mm 1 20 254 200
D5 25mm 1 25 254 250
D6 32mm 1 32 254 320
D9 2mm 1 2 254 20
D31 imm 1 1 254 10
D32 2mm 1 2 254 20
D33 5mm 1 5 254 50
D34 0.10inch 100 254 10 1
D35 0.10inch 100 254 10 1
ET A04 0.250in 100 635 4 1
A05 0.200 in 100 508 5 1
AO8 0.125in 1000 3175 8 1
BO1 1.000 in 10 254 1 1
B02 0.500 in 10 127 2 1
B04 0.250n 100 635 4 1
B05 0.200 in 100 508 5 1
BO8 0.125in 1000 3175 8 1
B53 1.875in 1000 47625 8 15
MO05 5mm 1 5 254 50
M10 10mm 1 10 254 100
M20 20mm 1 20 254 200
M50 50mm 1 50 254 500
28



Parker Automation Controller

Parker Mechanics

Series (Order |Distance mm in

Code per rev
denominator | numerator | denominator | numerator

LCR BLT 44mm 1 44 254 440
%9 S8mm 1 58 254 580
LNO2 2mm 1 ) 254 20
LN1O | TOomm 1 10 254 100

ETH MO5 Smm 1 5 254 50
MTo | TOomm 1 10 254 100
MT6 | T6mm 1 16 254 160
M20 | 20mm 1 20 254/ 200
M2 | semm 1 32 254 320

29




Parker Automation Controller

Parker Mechanics

OSPE |Order |Distance mm o
Series |Code per rev
denominator |numerator |denominator |numerator
BHD 120 125mm 1 125 254 1250
25 180mm 1 180 254 1800
32 240mm 1 240 254 2400
>0 350mm 1 350 254 3500
B 25 60mm 1 60 254 600
32 60mm 60 254 600
>0 100mm 1 100 254 1000
SB 25..3 5mm 1 c 54 50
25..4 10mm 1 10 554 100
32..4 10mm 1 10 254 100
25..5 25mm 1 55 554 550
32..5 25mm 1 55 554 250
50..5 25mm 1 55 554 250
ST 25 4mm 1 4 54 40
32 4mm 1 4 254 40
>0 emm 1 6 254 60
BV 20 108mm 1 108 254 1080
25 160mm 1 160 254 1600

~Darker .



Parker Automation Controller

Parker Mechanics

HMR g)%eer Distance mm in
PETTEY" | denominator| numerator | denominator | numerator

S 05 5 mm 1 5 254 50
Ball | ° 10 mm 1 10 254 100
e, o=
1 16 254 160
20 20 mm 1 20 254 200
25 25 mm 1 25 254 250
32 32 mm 1 32 254 320
B 08 66 mm 1 66 254 660
Belt 11 90 mm 1 90 254 900
Drive |15BD or DD 100 mm 1 100 254 1000
15 AP/CP/AD/CD| 125 mm 1 125 254 1250
18 BD or DD 130 mm 1 130 254 1300
18 AP/CP/AD/CD| 150 mm 1 150 254 1500
24 BD or DD 160 mm 1 160 254 1600
24 AP/CP/AD/CD| 224 mm 1 224 254 2240

horizontal
090° / 270°
BD, DD

31
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Parker Automation Controller

Set EtherCAT Master Distributed Clock

*  Double-click on EtherCAT _Master (PAC320 EtherCAT Master)
+  Set Cycletime to 2000us (and press ENTER)

+  Set Sync Offset to 50%

+  Enable Sync Window Monitoring and set to 100us

Devices ¥+ o X [ Device g EtherCAT Master [f] EtherCAT_Master x
A Qi 219 &) [ Master | 2 EtherCAT 1/0 Mapping | status | @ mmformation |
=l Device (PACI20-CXN2X-KX)
- g e
= @1] PLC Logic [¥] AutoconfigMaster/Slaves Ethercn":‘-
=1} Application
“' e EtherCAT NIC Setting
m Library Manager Destination Address(MAC) |FF-FF-FF-FF-FF-FF [#] Broadcast  [T] Enable Redundancy
| | 5
5 Symbol configuration Source Address (MAC) 00-00-00-00-00-00

= @ Task Configuration

= @ EtherCAT Master Metwork Name ETHERCAT
@ EtherCAT_Master EtherCAT Ta ") Select network by MAC @ Select network by Name
@ RunMotion_X
"2 softMotion General Axis Pool Distributed Clodk Options
=[] EtherCAT Master (PAC320 EtherCAT Master) Cydetime SRt us [ Use LRW instead of LWRJLRD

= m PAC320_BusCoupler (PAC320 BusCoupler)
[ Pacto_DI32 (D132 1ms (PACIO-451-02 —
[ Pacto_po1s (D016 0.54 (PACIO-4s2-] | (] Sync Windew Manitoring B Pekupston) st
[ PACIO_AD4_VDC_mA (AQ4 VDC/mA 12 Syncwindow 100 H| ws

= ﬁ Compax3_EtherCat_DS402_CoE {C35x0xVxd
CHF ¥ (SM_Drive_ETC_PARKER)

FIE 3

Sync Offset 50 % Enable messages pertask

4 Tl b
POUs > 1 x
=5 Quickstare 219 E3

10_AxisControl (FB)

RunMotion_X (PRG)
G' Project Settings

~Darker .



Parker Automation Controller

Compax3 EtherCAT settings

. Double-click on Compax3_EtherCAT_DS402_CoE
«  This shows the slave settings for the Compax3.
* Do not need to change these.

= ﬁ EtherCAT_Master (PAC320 EtherOGT Master)
= ﬂj PAC320_BusCoupler (PAC320 BysCoupler)
[l Pac1o_p132 (D132 1ms (PACYO-451-02))
[l rac1o_DO16 (D016 0.54 (PAYIO-452-01))
m PACIO_AC4 VDC_mA (A04VDE/mA 12 Bit (PACIO-442-02))
= ﬂj Compax3_EtherCat_DS402_CoE (C35xxVxFuxI31T 11Mxx_OpModeda V2,05 SoftMotion)
EBF ¥ (5M_Drive_ETC_PARKER)

: ﬁ Device @ EtherCAT_Master ﬁ EtherCAT_Master ﬂj Compax3_FtherCat_DS402_CoE X
Slave |Prm:ess Data | Startup parameters | EoE settings I = EtherCAT IO Mapping I Status | i Informaﬁc:n|
Address Additional e
Autolnc Address: o : [] Enable Expert Settings Ethercn.':‘-
EtherCAT Address: 1005 ; [] opticnal
Distributed Clock ~
Select DC: Distributed-Clocks - I
2000 Sync Unit Cycle (ps) J
x1 2000 : Cycle Time (ps)
] : Shift Time {ps)
® 2000 : Cycle Time (ps)
] : Shift Time {ps)

«  This should match the DC setting from previous step.
« IFIT DOESN'T MATCH, REPEAT PREVIOUS STEP.

~Darker .




Parker Automation Controller

Set EtherCAT Master Task to External

»  Under Task Configuration, double-click on EtherCAT_Master

»  Change the Type from Cyclic to External

* Do not change interval
* Interval should already match our EtherCAT Master setting of 2000us
« If not, go to EtherCAT_Master device setting (page 32)

Devices

* & X || Device [ Compax3 EtherCat _DS402_CoE @ Task Configuration & EtherCAT Master X | «
=l Quickstart 0216 EJ Configuration
=l Device (PAC320-CXX2X-XX)
=8l PLC Logic o
k& Priari 0.31 )=
=i Application Hontrl )
m Library Manager Type
PLC_PRG (PRG) Interval (e.g. t$200ms): 2000 ps v
i Symbol configuration Cydic
= Task Confi ti Event
ot Er—
= @ EtherCAT Master Freewheeling
] EtherCAT_Master,EtherCAT_Ta Status
=58 MainTask Time (e.qg. t¥200ms): L
H] pLc_PRG
% SoftMotion General Axis ool Sensitivity:

= m EtherCAT_Master (PAC320 EtherCAT Master)
= m PAC320_BusCoupler {PAC320 BusCoupler)
[{J PacCIO_DI32 (DI32 ims (PACIO-451-02)
[{J PaCIO_DO16 (DO16 0.54 (PACIO-452-(]
[{J PACIO_AO4_VDC_ma (AD4VDC/mA 12
= m Compax3_EtherCat_DS402_CoE (C3Sxxxyxd
CiF ¥ (SM_Drive_ETC_PARKER)

a emove Call [ Change Ca Maove U Move Down Open PO
dk Add Call ¥ R Call & Change Call M Up M D Open POU

POU Comment
EtherCAT_Master.EtherCA... EtherCAT_Master.EtherCAT_Task

«  The External Event will be EVEN_ECM_DC which is the Distributed
Clock.

. It should look like this:

[ Device ()] Compax3 EtherCat DS402_CoE Task Configuration & EtherCAT_Master X -
Configuration

Priority (0.31 ) 0

Type

External v]  External event: [EVENT_EQM_DC =] mnterval (a0 t2200me): 3000 s v
Watchdog
[F]Enable

Time (2.q. t¥200ms):

Sensitivity:

 Delete PLC_PRG from application and MainTask

Dt .




Parker Automation Controller

Download & Import Sample Program

Download sample program export
http:// www.parkermotion.com/PAC

& C & [ httpy//www.parkermotion.com/PAC

- home | products | how to buy | support & downloads
Motion Control Systems, Electromechanical Automation, North America: Home > Products > Controllers = Parker Automation Controller
Parker Automation Controller Catalog and Specifications

® Erochure

Designed for the glebal machine market, the Parker
Automation Controller [PAC) combines advanced logic,
signal handling, multi-axis metion, and visualization
inte one perfermance-driven solution.

User Guides
® Quick Start & Training Tutorials ]

. araware User Huide

+ Intel® Atom™ N2E00 Dual-core, 1.60 GHz, Downloads - Software

E4-bit, w/ Intel® Hyper-Threading Technology # Download Parker Automation Manager Here
« IECE1131-3 Pregramming (LD, ST, CFC, FBD,

SFC, IL) Download - Drawings and CAD files

PLCopen Motion Control (Parts I & II) s PAC 3
Tt i FAC .stp Fil

CMNC Programming/Editer Conforming to DINGED2S = —
Embedded Web-visualizatien ® 1/O .stp Files
High-speed EtherCAT for Motion and I/O

Dual LANs for Metwork Separation Confact Us
Local and Remote I/O EMN _sales@parker.com
OPC Server, Modbus TCP, EtherCAT, and Dual LANs as Standard

Ethernet/IF. Profinet, and Frofibus Options EMN support@parker.com

TEL: (707) 584 7558 or (800) 358 0070
FAX: (707) 584-3793

IFS Structural Aluminum
TEL: (330) 335 6740 (800) 333 4032
FAX: (330) 324 2350

*  Download QuickStart sample programs (.zip) and unzip the .export files

- home products how to buy support & downloads literature search

Parker Electromechanical Automation FAQ Site » PAC » Quick Start and Online Training Videos

Quick Start and Online Training Videos

QuickStart with Step-by-Step instructions (.pdf)

QuickStart sample programs (.zip)

Demo program: PAC + C3 + XPR2 (click here to download .zip file)

Thir fmchidac ~ cmmamla memmenea Filae Fae Hha Naeleqe Aodbamnabiam Cambeallae ceima Ham Dmelear

35
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Download & Import Sample Program

*  Click on Application

Devices - I

= 13 QuickStart B3
= -El Device (PAC320-CXXZX-XX)
=-E1ll PLE Logic

=¥ |Applicatinn

@ e

m Library Manager
- symbaol configuration
= @ Task Configuration
=g EtherCAT_Master
] EtherCAT Master EtherCAT Task

«  Project > Import...
4 QuickStart.project - Parker Automation Manager

File Edit Vew | Project | Buld Online Debug
'_-I P n : £ Add Object 3
)  Add Folder...

R Scan For Devices...
=3 QuickStart Update Device...
=@l Device (F []° Edit Object
=Bl pc Edit Object With...

!

=1 |4
" E Set Active Application 7

Praoject Information. ..
Project Settings...

Project Environment...

Document. ..

o h 9o

Compare. ..

Export...

2 Snf-h"'|

=[] Ethe B
Fywrnnrt Pl T anem Ml

~Darker "

Impart... |




Parker Automation Controller

Download & Import Sample Program

For the PAC320-M or PAC320-C, use RunMotion_X.external

For the PAC320-P, use Counter.external
*  Click OK to import

Devices * o X
=5 QuickStare he
= il Device (PAC320-CHX2X-XX)
= Eﬂ PLC Logic
= ’, Application
@ o

m Library Manager
i Symbal configuration
= @ Task Configuration
=35 EtherCAT_Master
] EtherCAT_Master, EtherCAT_Task
"3 SoftMotion General Axis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
= ﬂi PAC320_BusCoupler (PAC320 BusCoupler)
m PACIO_DI32 (D132 1ms (PACIO-451-02))
m PACIO_DO16 (DO16 0,54 (PACIO-452-01))
m PACIO_AQ4_WDC_mA {(AO4VDC/mA 12 Bit (PACIO-442-02))
= m Compax3_EtherCat_D5402_CoE (€350 xFxI31T 11Mxac_OpMode0s V2.05 SoftMotion)
CfF ¥ (sM_Drive_ETC_PARKER)

-
Import

Please select the items which should be imported.

All items will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

Currently selected target object: Application [Device: PLC Logic]

Insertable items:

@ v
) 10_txisControl
@ RunMotion_X

Show Contents...

» If you see this, click on Application and you should see above.

Import

Currently selected target object: Project Settings

Insertable items:

Please select the items which should be imported.
All items will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

There are no objects in the export file which can be imported af the currently sefected location.
Flease select another target in the navigator.
To see what the export file contains, oick the "Show Contents... " button.

Show Contents...

Cancel

37




Parker Automation Controller

Organize Project

«  Hold Citrl key

«  Select IO_AxisControl
and RunMotion_X

«  Drag them into POUs
and drop them onto
project name (QuickStart
in this example)

«  For the PAC320-P, drag
Counter into QuickStart.

Devices * 0 X

=5 QuikStart (=]
=@l Device (PAC320-CXXZX-XX)
=20 PLC Logic
=1L} Application
@ o
m Library Manager
ol Symbol configuration
= @ Task Configuration
=38 EtherCAT_Master
] EtherCAT_Master EtherCAT Task
'a. SoftMotion General Axis Pool
= Gj EtherCAT_Master (PAC320 EtherCAT Master)
= m PAC320_BusCoupler (PAC320 BusCoupler)
m PACIO_DI32 (DI32 1ms (PACIO-451-02))
[ Pacio_noi6 (DO18 0,54 (PACIO-452-01))
m PACIO_AQ4_VDC_mA (AQ4 VDC/mA 12 Bit (PACIO-442-02))
= m Compax3_EtherCat_DS402_CoE (C3SmodVxFiod 31T 11Mxx_OpMode08 V2.05 SoftMotion)
CfF % (SM_Drive_ETC_PARKER)

4 1

PCUs -+ 0 X

=5 Quickstart (=]
I0_AxisControl (FB)

[} Project Settings

To keep projects clean as users develop POUs (programs, function blocks and
functions) organize them in POUs.

«  This keeps from cluttering the Devices window.
«  For applications with more than one device, allows ONE location to
make changes, rather than having to maintain copies under each

device.

«  Folders can be created for grouping the parts of the program for
different machine functions.

«  External files can also be imported into POUs for drawings,
ECOs/version control, docmentation, etc.

38




Parker Automation Controller QU iCkStart

.rganize Project

*  Motion must be in the EtherCAT task!!!

. Right-click on EtherCAT_Master

*  Add Object > Program call...

«  PAC320-C and PAC320-M users: Delete MainTask

+  PAC320-P: Add Program call... in Main Task instead of EtherCAT_Master

=Bl Device (PAC320-CXX2XX)
=0 PLC Logic
.I] Library Manager
>.T= Symbol configuration
Ei-- Task Configuration

= % [EtherCAT_Master

B EtherCAT Master EtherCAT Task b cut
'3 SoftMotion General Axis Pool Copy
I’: EtherCAT_Master (PAC320 EtherCAT Master) 2 Paste
=l PaC320_BusCoupler (PAC320 BusCoupler) % Delete
[ Pacio_pI32_1 (D132 1ms (PACIO-451-02)) ¥
[ i Properties...
[ pacio_po16_1 (D015 0.5A (PACIO-452-01))
~ [] racio_ao4 vDC_mA_1 (A04 vncfrnaumtﬂﬁ Add Object v ||
[l Compax3_FtherCat_D5402_CoE (C3Sx00cVxFiod31] | add Folder...
£ 4P % (SM_Drive_ETC_GenericDSP40
L@ ¥ (5M_Prive ETC Gener 2 [{" EditObject
Edit Object With...

www.parkermotion.com Parker Hannifin Corporation
m 39 Electromechanical Autermation Division



Parker Automation Controller

Organize Project

-

Add Program call [ﬂ

@ A program call

POU to call:

RunMotion_X E]

Comment:

«  Either type RunMotion_X, or...

For PAC320-P users, type Counter

Add ] l Cancel

Input Assistant

« Clickthe ... —

° 1 Programs & Name Type Origin
Select from Input Assistant

+-{} sM3_Basic Libra

structured view

Insert with arguments Insert with namespace prefix
Documentation:

PROGRAM RunMotion_X

—Darker 4



Parker Automation Controller

Organize Project

+  PACS320-C or PAC320-M projects should look like this:

Devices - &=
=[5 QuickSart [=]
=l Device (PAC320-CXX2X-XX)
=-Ell PLC Logic
=L} Application
@ o

m Library Manager
-] Symbol configuration
= @ Task Configuration
=g EtherCAT Master
@) EtherCAT Master EtherCAT_Task
@ |Rur|Mutiur|j
"L SoftMation General Asxis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
= ﬂi PAC320_BusCoupler (PAC320 BusCoupler)
m PACIO_DI32 (D132 1ms (PACIO-451-02))
(@ Pacio_pois (D016 0.5A (PACIO-452-01))
[ PACIO_AC4_VDC_ma (AD4 VDC/mA 12 Bit (PACIO-442-02))
= ﬂi Compax3_EtherCat_D5402_CoE (C35x000/xFxxI3 1T 11Mi_OpMode0s v2.05 SoftMotion)
ZfF X (SM_Drive_ETC_PARKER)

4 I b

POUS > o x
=5 QuickStart

10_AxisContral (FB)

RunMotion_X (PRG)

G’ Project Settings

«  PAC320-P projects should look like this:

Devices = 0 X
= 5 QuickStart (=]
=/l Device (PAC320-CXX2%-XX)
=&l pLC Logic
=i} Application
@ o

m Library Manager
-] Symbol configuration
= @ Task Configuration
=¥ EtherCAT Master
] EtherCAT Master EtherCAT Task
= @ MainTask
@ Counter
"% SoftMotion General Axis Pool
= ﬂi EtherCAT_Master (PAC320 EtherCAT Master)
= ﬂj PAC320_BusCoupler (PAC320 BusCoupler)
m PACIO_DI32 (D132 1ms (PACIO-451-02))
m PACIO_DO16 (DO18 0.5A (PACIO-452-01))
m PACIO_ACH VDC_mA (AC4VDC/mA 12 Bit (PACIO-442-02))

4 m *
FOUs - 1 x
= Quickstart (=]

Counter (PRG)
[} Project Settings
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Set Distance/Velocity/Accel

*  RunMotion_X program will enable the Compax3 drive, home and then
extend and retract.

+ g_PosDistance is the extend incremental distance.

* g_NegDistance is the retract incremental distance.

* g _Velis the speed/velocity for both moves.

* g_Acc is the acceleration/deceleration for both moves.

«  Set the Distance, Speed and Acceleration to appropriate values for your
motor and mechanics in the Global Variable List (GVL):

Devices «= 0 X H GVL X

=[5 QuitkStart [=ll= 1] var cLoRaL
= Bl Device (PAC320-CXX24-XX) 2 CounterPLC: DINT :=0;
= EI{I PLC Logic 3 I g_PosDistance:REAL :

=L} Application g NegDistance:REAL :
@ o 5 g_Vel:REAL := 25;
3 g _Acc:REAL == 100.0;

m Library Manager

e ’ In_Power : BOOL ;
2 Symbol configuration

& In Reset : BOOL;
= @ Task Configuration 3 In Pos : BOOL:

—o CHamer AT Wb ik = R e

For PAC320-P users, skip this step. The counter program will increment a
variable. Proceed to next page to compile.

—Darker 2
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Parker Automation Control

Build (F11)
*  Build > Build (F11)

ler

. QuickStart.project - Parker Automation Manager - PAC programming system

File Edit Miew Project |Buld | Online Debug Tools Window Help
SEdl&Elv #¥  Build F11 5 | o
Rebuild
Devices Generate code
=3 QuickStare Generate runtime system files. ..
= @l Device (PAC320-CX e
= PLC Logi
= . e Clean all
=1} Applicatic..

*  Message window on bottom should have 0 Errors

.Messages - Totally 0 error(s), 0 warning(s), 0
Build

message(s)

Description

typify code ...

Compile complete — 0 errars, 0 warnings
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Parker Automation Controller

Login / Download

*  Online > Login
*  Or, click Login icon on toolbar

E QuickStart.project® - Parker Automation Manager - PAC programming system ] =

File Edit Wew Project Build W Debug Toolz= Window Help l

CE S 2195 Login atsrs | eg

Logout Ctrl+Fg |
T Create boot application
= ;‘ﬂ QuickStart Download
= -El Device (PACI20-CKX %X Online Change
= @1] oL Source download to connected device
= @ Application
@ o Multiple Download. ..

«  Onfirst time, it'll warn that Application doesn’t exist.

+  On subsequent logins, if the Application has changed or if PAC is running,
it'll give a warning.

Parker Automation Manager - PAC programming system w

Application ‘Application’ does not exist on device Device’. Do you want to areate
it and procesd with download?

Yes | No | Details... |

e

 Parker Automation Manager - PAC programming system w

Warning: An unknown version of the application “Application’ is currently in RUN
made on the PLC. However, do you want to download the latest code and
replace the existing application?

C=dCw

Dt :




Parker Automation Controller

Start PAC Application (F5)

£ QuickStart.project® - Parker Automation Manager - PAC programming system

Now online, click Start or F5 to run application

File Edit

e dl &

Wiew Project Build Online Debug Tools

N =y

Window

Help

Devices

tart (F5) |
RunMotion_X X

«  EtherCAT devices will start green circular arrows and program starts running.
. RunMotion_X:This will enable the motor, home and then extend and retract.
[ QuickStartproject” - Parker Automation Manager - PAC programming system —
file Edit Vew Project Buld Onlne Debug Took Window Help
S == [t 85 | 4% %6 2 |62 | B - (07 # o ]
Devices ~ 0 X RunMotion_X x |[§ X | 1] Compax3_EtherCat D5402_CoE
=l QuiStart — Device.Application.RunMotion_X
= Bl Device [connected] (PAC320-CHX2X-XX) N o |
=[] PLC Logic L misvar =
= Application g
=] “" = [run] 3¢ CASE iStatus[ 8 | OF
i) Library Manager :, 0: //Wait Time
B8 symbol configuration = &
=[#8 Task Configuration = 7 IF EtherCAT_Master.xConfigFinishedGNEN THEW
= 5% EtherCAT_Master 8 iStatus[8 J=iStatus[§ ] + 1:
Y EtherCAT Master EtherCAT Task c] END_IF
48] RunMotion_x =
H @ MainTask :: 1 Wait for Drive to be ready
3 SoftMotion General Axts Pool 13 AxisControl (Axis:=X, EnablclRNE:=TRUE) ;
= m EtherCAT_Master (PAC320 EtherCAT Master) " In_ Power[ENE: =TRUE;
=+ [ PAC320_BusCoupler (PAC320 BusCoupler) = IF 2xisControl.Readyl iGN AND X.nAxisState[  sm
[l PAcIO_DI32 (DI32 ims (PACIO-451-02)) 15tatus[ 8 Jr=iStatus[ 8 ] + 1:
[ PacIO_DO15 (DO16 0.54 (PACIO-452-01)) END_IF;
[ PACIO_AO4_VDC_mA (AQ4VDC/mA 12 Bit (PACIO-442-0 |
= [l Compax3 EtnerCat_DS402_CoE (C3SxxxVxFxxI31T1iMxx 5| = 27 2: //Go Home
BF x (SM_Drive_ETC_PARKER) = 20 Go_Home (Axis:= X, ExecutcfifE:= TRUE, Position[
21 iStatus[ 8 |:=iStatus[ 8§ ] + 1;
2z
23 31
«  Counter: This increment a CounterPLC variable every 1 second.
Devices - x Counter x
=5 ouidstart 221 Device Application.Counter
= il Device [connected] (PAC320-CXX2X-XX)
= B PLc Logi Expression Type Value Prepared value Address Comment
= 3 Application [run] # @ Counter_timer TON
@ o & Counter_elap . TIME T#578ms
(i) Library Manager # @ r_trig_counter R_TRIG
1% Symbol configuration # @ RSO RS
= (& Task Configuration # deanup BOOL
=& EtherCAT_Master
) EtherCAT_Master EthercAT_Task
= & MainTask =
&) counter
"3 SoftMotion General Axis Pool
=5 ) EtherCAT Master (PAC320 EtherCAT Master)
= [f) PAC320_BusCoupler (PAC320 BusCoupler) RS0 B Counter_timer 1_trig_counter
(@ Pacio_pI32 (DI32 ims (PACIO-451-02) e Q TON GRS « RECRIGEE s ‘
[[TRUE % = — Cleanin
[ PaCIO_DO16 (D016 0.54 (PACIO-45201)) = = [ [ —— ! CounterPLC ] CounterPLC
[ PACIO_AC4_VDC_mA (AQ4 VDC/mA 12 Bit (PACIO-442-02))
e 5 —
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Parker Automation Controller

Watch List

*  To add variables to a Watch list, go to View > Watch > Watch 1

=

r
4 QuickStartproject” - Parker Automation Manager - PAC programming systel

File Edit W Project Build Online Debug Tools Window Help
9 = B =% Devices Alt+0 b | | g - ET :
[ eous Alt+1
Devices B Modules Alt+2 - 7 x|[
= ;1] Ouich E] Messages Alt+3 E]I
=+l Element properties
~E 2%  ToolBox
[ wew R waren |
@ Breakpoints @ Watch 2
B CrossReference List @ Watch 3
r e call Stack Ed watch 4

* Right-click on variables within the program and select Add Watch

RunMotion_X X

Device Application.RunMotion_X

.

1 RxisVar := K;

b

3| CASE iStatus[ s | OF

5 0: //Wait Time
- &
= 7 IF EtherCAT Maaster.xConfigFinishedEIE] THEN

2 iStatus[ 8 |:=iStatuds[ & |+ 1;

3 END _IF Cut

10 .

11 1: // Wait for Drive to be ¥ —
g 1z Paste

13 2xisControl (Bxis:=X, Ena Delete

14 In_Power|QGUEN: =TRUE;
= 15 IF AxisControl.ReadyfEE — oectAl Eodtl_Fatandstill@ 2 | THEN

18 iStatus[ 8 |:=iStaty Browse »

17 END IF;

. = |65 Add watch |
= 12 21 //Go Fome Input Assistant.,..
- zo Go_Home (kxis:= X, Execut m____ o  |z= 0, Done=> , Buay=>» , Command?

21 iStatus[ 3 |r=iStaty o] MNew Breakpoint...

22 Toagle Breakpaint

23 3: //Wait for Home to Finish
- 24 Run to Cursor

25 Go_Home (Axis:= X, Execut Set next Statement m o  |r= 0, Done=» , Buay=> , Command?

Y TE e Demes Dee- R AW AN ae T ase3 mml n L~ mrrmwr
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Parker Automation Controller

Online Monitoring & Stop Application
‘2] Runtotion X x g on |

Device Application.RunMotion_X

X BxisVar := X;
z
E] CASE iStatus[_s | OF
4
5 0: //Wait Time
- g
= 7 IF EtherCRT Master.uConfigFinishedRENEN THEN
a iStatus[ & |r=iStatus[ & |+ 1;
3 END IF
10 B
11 1: // Wait for Drive to be ready
= 1z
13 RxisControl (Rxis:=¥, Enable]fEUEN:=TRUE)
14 In_Power|RGHER: =TEUE:
= 15 IF LwisControl.ReadyGNEN A¥D X.nAxisState[  swoestl  Fstendstill@ 3 | THEN
18 iStatus[ & |r=iStatus[ & |+ 1;
17 END_IF;
13
= 13 2: //Go Home
= 20 Go_Home {Axis:= X, Executc|fE:= TRUE, Position[ &  |:= 0, Done=> , Busy=> , Commandhba:
23 iStatus[ & [|:=iStatus[ & |+ 1;:
22
23 3: //Wait for Home to Finish
= 24
5 Go_Home (Axis:= X, Executc|@E:= TEUE, Position[ ©  |:= 0, Done=> , Buay=» , Commandiko:
= 26 IF Go_Home.Done|ffIE] AND X.dwActPosition[ 2000000 0 THEN
27 Go_Home.Executc|ES:=FL15E;
z8 DoMowve (Axis:=X, Executel = FRLSE);
z3 iStatus[ & |r=iStatus[ & |+ 1;
30 END IF
31 =
Watch 1
Expression Execution point Type Value Prabared value  Address
@ Devicetpplication.... Cyclic Manitoring WORD [
4% DeviceApplication.... Cyclic Manitaring SMC_AXIS_STATE standstill
4% Device.Application... Cyclic Manitoring DWORD 2000000 J

»  To stop PAC application, click Stop

£ QuickStartproject* - Parker Automation Manager - PAC programming sysbem_

File Edit View Project Build Online Debug Tools Window Help

BHEeE S |dh tilab | 4% %% @00

|9 o

Stop (shift+F8) |

Devices > # X || [5] RunMotion_X x| g G
=5 QuickStart B3
= @l Device [connected] (PAC320-CXXZ%-XX)
_@g PLC Logic | l| AxiaVar := X;

Device Application.RunMotion_X
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Parker Automation Controller

Application in Stop & Reset Cold

*  An application in stop, stops updating variables and the EtherCAT slaves
will be greyed circular arrows.

£ QuickStart.project - Parker Automation Manager - PAC programming system _
File Edit View Project Buld Onlne Debug Tools Window Help
BEzEHI&] |88 25 [ab | A% %% |2 -0 -
Devices - 8 x RunMotion X x | g GVL
=5 QuickStart Device.Application.RunMotion_X
= 3l Device [connected] (PAC320-CXX2%-¥X) f w4
= 1] BRxisVar := X;
IC} Application [sto :
Q A [stop] 3|+ case iStatus[E ] oOF
Library Manager 5- 0: //Rait Time
"8 Symbol configuration = &
= @ Task Configuration = 9 IF EtherCAT Master.xConfigFinishedJEE THEN
=% EtherCAT_Master a iStatus[ 8 |:=iStatus[ & |+ 1:
] EtherCAT_Master EtherCAT_Task 9 END_IF
@ RunMotion_X o
11 Wait for Drive to be ready
@ MainTask i e it e il ady
5 3 1z
;f Safifiption Genierdl AsPodl 13 AxisControl (Axi Enabl e[ RN =TR0F) ;
Jm EtherAT_Master (PAC320 EtherCAT Master) 14 In_PoverfRNEN: TR UL ;
=4[ rllc320_BusCoupler (PAC320 BusCoupler) = 15 IF RExisControl.ReadylEGNEN AND X.nAxisState[ dscet=m ¥ Fstandstill
4 (fil PACIO_DI32 (D132 ims (PACIO-451-02)) 16 i5tatus[ § Jr=iStatus] E ] + 1r
373 PACIO_DO16 (DO16 0.5A (PACIO-452-01)) 17| END_IF;
3 [l PACIO_AD4_VDC_mA (A04 VDC/mA 12 Bit (PACIO-442-0) 18
=43 (fj lmpax3_EtherCat_DS402_CoE (C3SwodhFxxd31T1iMa 5| = 15| 2@ //Go Home
2365 ¥ (SM_Drive_ETC_PARKER) = 20 Go_Home [Axis:= ¥, Exscute[JE {UE, Position[ @  J:= 0, Dor
21 iStatus[ 8 |:=iStatus[ & |+ 1;
22

« Torestart, Online > Reset cold. This re-initializes all variables and slaves.
Then click Start to run again.

d QuickStart.project - Parker Automation Manager - PAC programming system

File Edit Wew Project Builld | Online | Debug Tools Window Help

fEE S g5 Loon Alt+F5
¥ Logout Cirl+Fa
o Create boot application =
=5 QuickStart Download E
= @l Device [connected] (PA Online Change
= PLC Logi
@l‘-l 5 DO Source download to connected device
= [} Application [sto|
H GYL Multiple Download...
Iﬁ] Library Manag Reset warm
=l Symbol cnnﬁgL| Reset cold
= @ Task Configurz - —
= g@ EtherCAT Reset origin
@ Ether Simulation
& runm Security »
@ 1
= M Operating Mode 4

33 SoftMotion General rowsroer ,
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Parker Automation Controller

Application in Stop

«  After Reset Cold, Application is in [stop] until Start (F5)

Orange/red triangles are normal in this state.

£ QuickStart.project - Parker Automation Manager - PAC programming system _ EL[

Eile Edit View Project Buid Online Debug Tools Window Help
e E & B lab | A% Te % B8] 50

Devices i . RunMotion_X x | jg GL
= s e
=4l Device [connected] (PAC320-CXXZX-XX) f o
= B PLC Logic : RxisVar := X;
= z
=& Application [stop] 3|0 CASE iStatus[ @ ] OF
@ o ¥
m Library Manager 5: 0: //Wait Time
ol Symbol configuration = i
= Task Configuration = ] IF EtherCAT_Master.xConfigFinishedFNEE] THEN
=g EtherCAT_Master ] iStatus[ @ |:=iStatus[ © ]+ 1;
] EtherCAT_Master EtherCAT Task 3 END_IF
@ RunMotion_¥ ': :
@ MainTask 11 1: // Wait for Drive to be ready

43" softMotion General Axis Pool
=4 m EtherCAT_Master (PAC320 EtherCAT Master)

13 ZxisControl (Axis:=X, Enablc[EE:

14 In_Power|ZNEE]

E):

= [f] pac3an_BusCoupler (PAC320 BusCoupler) 2 15 IF xisContrel.Readyld AND X.nAwisState[ pows o Fstandstill@ 3 | THEN
A pacIO_DI32 (D132 1ms (PACIO-451-02)) 16 istatus[ @ Jr=iStatus[ @ ] + 1:
A PACIO_DO16 (DO16 0.5A (PACIO-452-01)) 17 END_IF;

o

A [ PACIO_AO4_YDC_mA (AO4VDC/mA 12 Bit (PACIO-442-0| | 1

= A [T compax3 EtherCat_DS402_CoE (CImootvxFxx3IT1Mxx 54| = 13| 2
A CBF X (M Drive_ETC_PARKER) =N UE, Position[ 0  |:= 0, Done=> , Buay=> , CommandAborted:
2z
[l =
25 Go_Home {Axis:= X, Executc|f@:= TRUE, Position[ @  |= 0, Done=> , Buay=> , CommandAborted:
= 26 IF Go_Home.Done[EMER AD X.dwhctPosition] @ 0 THEN

27| Go_Home .Execute| : H
28| DoMove (Axis:=X, Execute|
23 iStatus[ 0 J:=iStatus[ 0 ] +
30| END_IF
31

| i

Questions or Comments? Email emn_support@parker.com
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