Tolomatic Technical Note

EXCELLENCE IN MOTION-

TwinCAT® 3
Integration Guide

ACSI Integrated Servo Motor/Drive/Controller

.
EtherCAT.

ACSI Servo Motor/Drive/Controller with EtherCAT are DISCONTINUED. Replacements are not available. For
legacy ACSI units with EtherCAT use this document for reference only.
ACSI Motor/Drive/Controllers with EtherNet/IP, Modbus and Basic continue with full Tolomatic Support
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INTRODUCTION-ADDITIONAL INFORMATIONINITIAL SETUP

Device Information

Vendor ID: 0x00000986

Vendor Name: Tolomatic, Inc.

Product Code: 0x2362

Type: ACSI Drive & Controller

Name: ACSI Drive & Controller Interface

For use with 3604-3324 ACSI ESI definitions file.

For use with 3604-3325 ACSI TwinCAT Library.

Introduction

This integration guide provides step by step instructions on how to get an ACS Integrated Motor
up and running in a TwinCAT 3 Environment. This guide assumes that the user is familiar with
commissioning devices in the TwWinCAT 3 environment, and is not intended to provide all
necessary steps for commissioning a PLC.

Additional Information

Additional information for the ACSI EtherCAT implementation can be found in the ACSI
Hardware User’s Guide, the EtherCAT User’s Guide, and the Tolomatic Motion Interface User’s
Guide.

Initial Setup
TwinCAT 3 installs with a Visual Studio 2013 Shell.

1. Launch Visual Studio 2013, and select “New TwinCAT Project...”
I W W 10} WS B = =

Get St
IZ lew TwinCAT Praject.
ﬁ BMew Measurement Project i
[E Mew Project:

—

E Open Project

+j . e T
Lonnect | o | eam roundation server
T
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INITIAL SETUP

2. Create a new location for your project, and select “OK”

New Project [
b Recent |.NET Framework 4.5 v| Sort by: |Default ~| 1" |i=|| SearchInstalled Te
4 [nstalled . .
;i TwinCAT XAE Project (... TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE Systermn Manager
I Other Project Types Configuration
I TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
Click here to go online and find templates,
Name: TwinCAT Sample Project
Location: | Ch\Users\eng-tech'\Desktop\Temp ACSI ECAT Sample Project\, '| I Browse... I
Solution name: TwinCAT Sample Project Create directory for solution
[ QK ] [ Cancel

3. Select Target System (PLC) for your project. This can be “Local” for a simulated
TWInCAT PLC, or a defined route. More information about setting up routes can be
found in the Beckhoff TwinCAT documentation.

' | | ;T - | o ALLdLTL..
o | <Local> | o - L
e ] ]

CX-318736 (192168.01521.1) | ~
Choose Target System...

4. If the platform differs from current platform, change the solution platform.

~— -]

B rosoft Visual Studio 53

I,.z' Active solution platform TwinCAT RT (x86)' differs from new target
W' platform TwinCAT RT (x54]"!

Change solution platform?

| v || N
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INITIAL SETUP

5. Right click on Devices in the Solution Explorer, and select “Scan...”
b dolution " TwinLA |l >ample Froject (L project]

d :I TwinCAT Sample Project
b SYSTEM

Add New Item... Ins
Add Existing Item... Shift+Alt+A

Export EAP Config File
*a,  Scan

Paste Ctrl+ W
Paste with Links

6. Accept box “Not all types of devices can be found automatically”

N
Microsoft Visual Studio ‘ @

HIMNT: Mot all types of devices can be found automatically

| ok || Cancel

AR = S
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INITIAL SETUP

7. Select PLC Device

. Dewce 2 [EtherE.-’-‘-.T Automation Pratocol]  [Ethemet 2 [Intel(R] 825741 Gigabit Mt
[ Device 3 [EtherCAT Automation Pratacal] — [Ethemet [Intel[R] 825741 Gigabit Metwart
Device 4 [USE]

Device & [NOV-DP-RAK)

ancel

i\

8. Scan for boxes when prompted

@ Scan for boxes
s N J

r 4 ——
9. Activate Free Run when prompted

@ Activate Free Run

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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INITIAL SETUP

10. Verify ACSI Box was added to Device 1

s v

4 "L Devices

4 = Devicel (EtherCAT)
=8 Image

8 Image-Info

=
[+
[
[+
=
4

2 SyncUnits
Inputs

B Outputs

& InfoData

[ Term 1 (EK1200)

T | Box 3 (ACSI Drive & Controller)

11. Double click on ACSI Box and verify “InputToggle” bit continuously toggles between ‘0’

and ‘1’

Mame

CurrentPosition
Drive Status
Drive Faults
Digital Inputs
Digital Qutputs
Analog Input
Analog Output
WicState
InputToggle
State

AdsAddr

- Drive Command
- Mowve Select

K+ Targetl Pos

&+ Targetl Vel

K- TargetD Accel
K+ Targetd Decel
K+ TargetD Force
- TargetD MotTyp
B+ DigitalQutsWr

A TR &

M

Online

20188.641
00 (0)

00 (D)

00 (D)

00 (D)
046818638
0.0

]

1

8
192168.0.152.211...
0

0

0.0

0.0

0.0

0.0

0.0

0

00 (D)

Type
REAL
BITARR32
BITARR32
BITARR32
BITARR32
REAL
REAL

BIT

BIT

UINT
AMSADDR
USINT
USINT
REAL
REAL
REAL
REAL
REAL
UDIMT
BITARR32

Size
40
4.0
4.0
4.0
4.0
4.0
4.0
01
01
20
8.0
1.0
1.0
4.0
40
40
4.0
4.0
4.0
4.0

=Addr...

39.0
43.0
47.0
51.0
55.0
58.0
63.0
15221
15241
1550.0
1552.0
39.0
40.0
41.0
45.0
43.0
53.0
57.0
61.0
65.0

In/Qut
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Output
Output
Output
Output
Output
Output
Output
Output
Output

UserID L

o o o o o o o o o o o o o o O o o o oo

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
(7]

3600-4202_01



INITIAL SETUP<INSTALLING ACSI TWINCAT LIBRARY

Troubleshooting tip: If values do not update, or ACSI Box Online state does not go to “OP”,

please reference the EtherCAT User’s Guide section about updating EEPROM through
TwinCAT.

R

| General | BtherCAT [ DC | Process Data | Startup | CoE - Oniline | Online |
State Machine
[ Init | | Bootstrap ]
Cument State: QP
[ Pre-Op | [safeOp
Fegquested State: QF
[Dp ] [ Clear Emor
DLL Status
Port A: Camier / Open
Fort B: Mo Camier # Closed
Puart : Mo Camier # Closed
Part O Mo Camier # Closed
File Access over BtherdZAT
Download... Upload...

Installing ACSI TwinCAT Library

1. Right click on PLC in the Solution Explorer and select “Add New ltem”
syl Solution *lwinCA | sample Project’ (1 project)

F Iini TwinCAT Sample Project

b @ SYSTEM
E MOTION
‘O Add New ltem... Ins
il *3 Add Existing ltem... Shift+Alt+ 4

4 g Paste
4

Ctrl+V
Paste with Links
Hide PLC Configuration

*B Image-Info
[ e T
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INSTALLING ACSI TWINCAT LIBRARY

2. Create a Standard PLC Project

Add Mew Item - TwinCAT Sample Project E
4 Installed Sort by: i i Search Installed Templates (Ctrl+E) P-
Plc T late .
€ Jempiates Standard PLC Project Plc Templates Type: Plc Templates
Creates a new TwinCAT PLC project
!i!l Empty PLC Project Plc Templates containing a task and a program.

Click here to go online and find templates.

Name: [mypPLd |
Location: | C\Users\eng-tech\Desktop' Temp ACSI ECAT Sample Project\ TwinC. ~ | Browse...

3. Right click on PLC Project and select “Import from ZIP”

il 'WIRLAL Sample Froject
(i SYSTEM
MOTION
Ofj PLC

% Build

O} MyPLC Inst
SAFETY Rebuild
[id C++ Check all objects
Vo Clean
4 "L Devices Ny
4 =¥ Devicel (.  Add |
8 Image Export to ZIP
+0
_‘I: Image-Ii Import from ZIP
Ui
E > f"’”ct ™ [&  Export PLCopenXML...
nputs
b W Outputs i Import PLCopenxML...
[ InfoDat: X Remove Del
Bo|§ Terml
b g B::; I:ﬁ'f Save asl?brar_l,r... |
ﬁ:l Mappings Save as library and install ...
€ Open Folder in File Explorer
&  Properties Alt+Enter
Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete) 3600-4202_01
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INSTALLING ACSI

(] Open

TWINCAT LIBRARY

4. Browse to TwinCAT Library ZIP file and select “Open”

s

@C)-| ) » ACSITwinCAT Library »

Organize = Mew folder

~ [ 42 |[ search ACSI TwinCAT Library |

=~ 0O @

-
Dd Microsoft Visual St hame

Date modified Type

10/31/201710:57 ...  Compres:

H || 1) ACSI_TwinCAT_Lib.zip
0 Favorites

B Desktop

& Downloads

”5‘.-_-.‘ Recent Places

0 ACS Integrated

Ml Desktop
- Libraries
@ Documents

&t Music ~ | LU

] 3

File name:  ACSL TwinCAT _Lib.zip

~ [P files (zip) -

| Dpen_':] ’ Cancel ]

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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INSTALLING ACSI TWINCAT LIBRARY

5. Select Items to Import

+Q ZipimporDilog SR

Importable items:

[C]CX2020_PLC tmc[ Add =
PlcTask.TcTTO
4 [F]DUTs| Add
[¥] ACS_DRIVE_TYPETcDUT(_A8d = |
4 [J|GVLs| Add
[F]ACS_COMMAN DS.T
[¥]ACS_DRIVES.TcGVL
[¥] ACS_MOTION_TYPES.TeGVL[_A3d « |
4 [#POUs| Add
MAIN.TcPOU
4 [ ACS Commands| #dd
[F1ACS_CMD_CLEAR_START_MOTION.TcPOU
[#]ACS_CMD_DISABLETcPOU
[F]ACS_CMD_EMABLETcPOU[ Add |
[F]ACS_CMD_HOME.TcPOU
[¥]ACS_CMD_HOME_HERETcPOU| Add + |
[F]ACS_CMD_SOFTWARE_STQP.TcPOU
[F]ACS_CMD_START_MOTION.TcPQU | Add v |
[F]ACS_CMD_STOP_MOTION.TCPOU[_ Add - |
4 [J]ACS High Level Samples| Add
[F]ACS_INITIALIZATION_NOBRAKE TePOU[ Add |
[¥] ACS_INITIALIZATION_WITH_BRAKE.TcPOU|_Add » |
[F]ACS_SAMPLE_BACK_AND_FORTH.TcPOU[ Add |
[¥]ACS_SAMPLE_INDEXED_MOVES. TcPOU[ Add |
[¥]ACS_SAMPLE_ VELOCITY MOVES.TcPOU
4 [J|ACS Motign| Add
[¥]ACS_MOVE_ABSOLUTETcPOU [ Add ~ |
[¥]ACS_MOVE_FORCETcPOU | Add « |
[¥]ACS_MOVE_HOMETcPOU
[¥] ACS_MOVE_INCREMENTAL_LINEAR_MEGATIVE TePOU(_Add v |
[¥]ACS_MOVE_INCREMENTAL_LINEAR_POSITIVE.TcPQU
[¥] ACS_MOVE_INCREMENTAL_ROTARY_NEGATIVE TcPOLU | Add |
[¥]ACS_MOVE_INCREMENTAL_ROTARY POSITIVETcPOU
[F]ACS_MOVE_INDEXED.TcPOU | Add w |
[F]ACS_ MOVE_NO_ACTION.TcPOU | Add«|
ACS_MOVE_\J'ELDC[W_ROTARY_FORWARD.T:PO
[¥]ACS_MOVE_VELOCITY ROTARY REVERSE.TcPOIU[ Add « |
4 [J|ACS Scan Functions| A4
[#] ACS DRIVE INPUT SCANM.TcPOU
[¥]ACS_DRIVE_QUTPUT_SCAMN.TcPQU | Add w |
4 [J]SubRoutines| Add + |
[¥]ACS_READ_AXIS_BITS.TcPQU| Add w |
[¥]ACS READ AXIS VARIABLES.TcPOU| Add w |
[¥] ACS_WRITE_AXIS_BITS.TcPOU[ Add |
[V ACS_WRITE_AXIS VARIABLES.TcPOU| Add + |
4 [[[Version| #dd
[[] Global_Version.TeGVL[_Add ~ |
[EIvisus| Add

[ Select > || Deselect > || SetAction > | [[] Only PLC objects

[ ok ][ cancel
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INSTALLING ACSI TWINCAT LIBRARY+*ASSIGN PLCTASK +

6. Verify PlcTask Cycle ticks set at 10.000 ms (Drive should not be written to faster than

10ms)

@& o-a| &=
rch Sclution Explorer (Ctrl+;)

7 Solution ‘TwinCAT Sample Project’ (1 project)
“a TwinCAT Sample Project
4 @ sYsTEM

¥ License
b ) Real-Time
a4 B Tasks

[ PlcTask

=T= Routes

35 Type System

[ TcCOM Objects
MOTION

4 =5 MyPLC Project
b [3 External Types
I+ (g References
4 [ DUTs
& ACS_DRIVE_TYPE (STRUCT)

4 = AWl e

7. Select BUILD->Rebuild Solution

Task ‘On\ine I Parameter {Onlins)l

Name PlcTask

Auto start
[ Auto Priority Management

Priority 20 =
Cycle ticks: 5 10000 ms
Start tick (modula): 0 =
[ Separate input update
Pre ticks:
[ Waming by exceeding
Message box
Watchdog Cycles 0 =

Comment:

PPl W B W R o Rl I Nl TSR R )

CT | BUILD | DEBUG
3

TWINCAT  TWINSAFE PLC  TC

=2 Build Solution Ctrl+5Shift+B
w - Rebuild Solution
— Clean Solution

|:,| Build TwinCAT Sarnple Project
n Rebuild TwinCAT Sample Project
) Clean Selection
<t Batch Build..,

Configuration Manager...

Fort 350
Object 1d: - 202010030

Options
[ Disable

[7] Create symboals
Include extemal symbols

Floating poirt exceptions

Watchdog stack

Resolve any errors with build (these typically include duplicate PlcTasks, Main

functions, etc.)

Assign PlcTask Inputs and Outputs to Drive

ACS Drives are defined in the ACS_DRIVES GVL. Initially, just a single (ACS_DRIVE_1) is
defined, but the idea is that multiple axis definitions would be defined in this GVL for systems

that contain multiple ACS Drives.

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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ASSIGN PLCTASK INPUTS AND OUTPUTS TO DRIVE
L]

Under PIcTask Inputs in the Solution Explorer

1. Double click on each Input
5} MALN

O} MyPLC Instance
4 PlcTask Inputs
ACS_DRIVES.ACS_DRIVE_1, InputCurrentPosition
ACS_DRIVES.ACS_DRIVE 1. InputStatus
ACS_DRIVES.ACS_DRIVE_1. InputFaults
ACS DRIVES.ACS_DRIVE 1. InputDigitallnputs
ACS_DRIVES.ACS_DRIVE_L. InputDigitalCutputs
ACS_DRIVES.ACS_DRIVE_1, InputAnalegOutput
#1 ACS_DRIVES.ACS_DRIVE_L. Input&naloglnput
4 [ PlcTask Qutputs
E- ACS_DRIVES.ACS DRIVE 1. OutputCommand
E- ACS_DRIVES.ACS DRIVE 1. OutputMoveSelect

v v v v
M R TR

2. Select the “Lﬁ\k-e_c-l to...” -t;l-Jtton
IR L AT FTOjE o

| Variable [Fiags | Onlne |
Name:
Type: REAL <
Group: PlcTask Inputs Size: 40 <
Address: 513028 (R7DA04) User D: 0
A
Commert: Synchronization Variable (Read Minte Routines) "
ADS Irfo: Port: 350, 1Gm: (8502000, ICffs: :<B007DA04, Len: 4
Symbol Info:  Prt: 851, "ACS_DRIVES.ACS_DRIVE_1._InputCumertPosition’
Ful Name:  TIPC MyPLC™MyPLE Instance”Ple Task Inputs™ACS_DRIVES.ACS_DRIVE

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete) 3600-4202_01
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ASSIGN PLCTASK

INPUTS AND OUTPUTS TO DRIVE

3. Select the Variable in the ACSI Drive & Controller box (defined under Device 1)

7| Attach Variable ACS DRIVES.ACS_DRIVE 1. InputCurrentPosition (Input)

Search:

]

- Device 1 [EtherCaT)

EI;:? Synclnits

B2 cdefaults
: B’% <unreferenced:

‘o] Objectld > IB 15600, OTCID [4.0]

Bowu 3 [ACSI Drive & Controller)
CurrentPosition > [B 39.0, REAL [4.0]
Drive Statuz > 1B 430, BITARR3Z2 [4.0]
Drive Faults > IB 47.0, BITARR3Z [4.0]
Digital Inputs > B 51.0, BITARR32 [4.0]
Digital Outputs > 1B 55.0, BITARR32 [4.0]
Analog Input > IB 59.0, REAL [4.0]
Analog Output > |B B3.0, REAL [4.0]

¥ o

Show Wariables
@ Unuzed

[l

(7 Used and unused

[7] Exclude dizabled

Exclude other Devices
Exclude zame Image

Show Toaltips
[T Sort by &ddress

Show Wariable Topes

[ Matching Type
Matching Size

[ 4 Types
Array Mode

Offzets

] Continuous
[ Show Dialog

Wariable Mame # Comment

[/ [Tl Hand over

! Take over

[ Cancel ] [

0K

4. Use the following mapping

@ 0 a0 o

ACS_DRIVES.ACS_DRIVE_1.InputCurrentPosition->CurrentPosition
ACS_DRIVES.ACS_DRIVE_1.InputStatus->Drive Status
ACS_DRIVES.ACS_DRIVE_1.InputFaults->Drive Faults
ACS_DRIVES.ACS_DRIVE_1.InputDigitallnputs->Digital Inputs
ACS_DRIVES.ACS_DRIVE_1.InputDigitalOutputs->Digital Outputs
ACS_DRIVES.ACS_DRIVE_1.InputAnalogOutput->Analog Output
ACS_DRIVES.ACS_DRIVE_1.InputAnaloglnput->Analog Input

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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ASSIGN PLCTASK

Under PlcTask Outputs in the Solution Explorer

Double click on each Output

b & ACS_DRIVES.ACS_DRIVE_L. InputDigitalOutputs
& AC5_DRIVES.ACS_DRIVE_L. InputAnalogOutput
2F ACS_DRIVES.ACS_DRIVE_L. InputAnaloglnput

4 [ PlcTask Outputs

=+ ACS DRIVES.ACS DRIVE 1. OutputCommand

&~ ACS_DRIVES.ACS_DRIVE_L. OutputMoveSelect

E- ACS_DRIVES.ACS_DRIVE 1. OutputTargetPosition

E- ACS_DRIVES.ACS_DRIVE 1. OutputTargetVelocity

&~ ACS_DRIVES.ACS_DRIVE_L. QutputTargetAcceleration

&~ ACS_DRIVES.ACS_DRIVE_L. OutputTargetDeceleration

E- ACS_DRIVES.ACS_DRIVE 1. OutputTargetForce

E- ACS_DRIVES.ACS_DRIVE 1. OutputTargetMotionType
P e ACS_DRIVES.ACS_DRIVE_L. CutputDigital Cutputs

INPUTS AND OUTPUTS TO DRIVE

FETY

2. Select the “Linked to...” button
T Ly

Variable |Flags | Online
MName: ACS_DRIVES.ACS_DRIVE_1._OutputCommand w
Twe: USINT
Group: PlcTask Outputs Size: 10
Address: 513056 (kc7D420) User ID: 0
Linked to Ny
.
Comment: Synchronization Varable (Read/MWinte Routines) -
- —
ADS Info: Port: 350, 1Gp: (eB502000, 10ffs: (81070420, Len: 1
Symbal Info: Port: 851, 'ACS_DRIVES.ACS_DRIVE_1._OutputCommand’
Full Name: TIPC™"MyPLC"MyPLC Instance "PlcTask Outputs“ACS_DRIVES.ACS_DRIN

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete) 3600-4202_01
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ASSIGN PLCTASK

INPUTS AND OUTPUTS TO DRIVE

3. Select the Variable in the ACSI Drive & Controller box (defined under Device 1)

7| Attach Variable ACS_DRIVES.ACS_DRIVE_1._OutputCommand (Output) ==
Soepel | ) Show Y ariables
_] @ Unuzed

] () Used and unused

L Devices B— [F1 Exclude disabie

- WVICE =] 4
-5 Box 3 [ACSI Drive & Cantroller) Exclude ol vices
‘B Drive Command > OB 39.0. USINT [1.0] Excludgsam Qg

tolB Move Select > OB 40.0, USINT [1.0] Show Tooltips

[T] 40 Types

Offsets
[] Continuous

Array kode

[ Shav Dialag

[7] Sart by Address
Show "Yanable Types

[] Matching Type
b atching Size

Yariable Mame / Comment

! Hand over
! Take over

[ Cancel ] [

(1]8

4. Use the following mapping

SQ@ "o a0oTw

5. Rebuil

ACS_DRIVES.ACS_DRIVE_1.0OutputCommand->Drive Command
ACS_DRIVES.ACS_DRIVE_1.0OutputMoveSelect->Move Select
ACS_DRIVES.ACS_DRIVE_1.OutputTargetPosition->Target0 Pos
ACS_DRIVES.ACS_DRIVE_1.OutputTargetVelocity->Target0 Vel

ACS_DRIVES.ACS_DRIVE_1.0utputTargetAcceleration->Target0 Accel
ACS_DRIVES.ACS_DRIVE_1.OutputTargetDeceleration->Target0 Decel

ACS_DRIVES.ACS_DRIVE_1.OutputTargetForce->Target0 Force

ACS_DRIVES.ACS_DRIVE_1.OutputTargetMotionType->TargetO MotTyp

ACS_DRIVES.ACS_DRIVE_1.OutputDigitalOutputs->DigitalOutsWr
d Solution

B T LT LR Ly

" | BULD | DEBUG TWINCAT  TWINSAFE
% Build Solution C
Rebuild Solution

Clean Solution

ehy  Build TwinCAT Sample Project
Rebuild TwinCAT Sample Project

. P

Clean Selection

I
rg Datrls Dl

6. Test PLC Inputs

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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ASSIGN PLCTASK INPUTS AND OUTPUTS TO DRIVE

7. Select TWINCAT->Activate Configuration
tudio (Administrator)

= Activate Configuration

BUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDO\
Restart TwinCAT System L
Restart TwinCAT (Config Mode) ?

Reload Devices

-
p2 Y

Scan

Toggle Free Run State
Show Online Data
Show Sub Items

e @

Security Managerment...

Facd
m
T

P
LI
L
LI

LI

Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM L
Show Realtime Ethernet Compatible Devices...

File Handling 3
Selected Item L
EtherCAT Devices ]
About TwinCAT

|
8. Accept Activation
Microsoft Visual Studio »

4 Activate Configuration
¥ (Old Configurations will be overwritten!)

| ok || cancd |

9. Restart TWinCAT System in Run Mode

'H'Iicrosnl‘ual Studio

@ Restart TwinCAT Systermn in Run Mode

| ok || Cancel

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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ASSIGN

PLCTASK INPUTS AND OUTPUTS TO DRIVE

10. Log Into PLC

PLC | TOOLS SCOPE W

Windows

| @ Visualization Styles Reposi
@ Library Repository...

Download

Online Change

—H Legin
Start
11. Start PLC
AFE | PLC | TOOLS SCOPE W
. = Windows
C @ Visualization Styles Repos

L
n @ Library Repository...

Download
Online Change
Lagin

b Start
Stop

12. Double click 6n PicTask Inputs

“n I'l'l_'.'l' Lt LSOl e e

PlcTask Inputs

a¢l ACS_DRIVES.ACS_DRIVE L. InputCurrentPositi
2 ACS_DRIVES.ACS_DRIVE_L._InputStatus

2l ACS_DRIVES.ACS_DRIVE_L. InputFaults

a1 ACS_DRIVES.ACS_DRIVE_L. InputDigitallnputs
3¢ ACS_DRIVES.ACS_DRIVE L. InputDigital Output
& AC5 DRIVES.ACS_DRIVE_L. InputAnalogQutpu
& ACS5 DRIVES.ACS_DRIVE_L. InputAnaloglnput

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete)
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ACS TWINCAT LIBRARY STRUCTURE

13. Verify InputAnaloglnput has value in “Online” column

TwinCAT Sample Project + < 314 Qutput

Name Online Type Siz

%1 ACS_DRIVES,ACS_DRIVE_1, InputCurrentPosition X 1988.8187 REAL 40
%1 ACS_DRIVES.ACS_DRIVE_1, InputStatus X 00 (0) BITARRIZ 40
%1 ACS_DRIVES.ACS_DRIVE_1, InputFaults X 00 (0) BITARRIZ 4.0
%1 ACS_DRIVES.ACS_DRIVE 1, InputDigitallnputs X 00 (0) BITARRIZ 4.0
#1 ACS_DRIVES.ACS_DRIVE 1, InputDigitalOutputs X 040 (0) BITARRZZ 4.0
%1 ACS_DRIVES.ACS_DRIVE 1, InputAnalogOutput X 0.0 REAL 40
%1 ACS_DRIVES.ACS_DRIVE 1, InputAnaloglnput X 0.45469096 REAL 40

ACS TwinCAT Library Structure

The following sections outline the various parts of the library and how they interact with each
other.

ACS High Level Samples

The Library includes a number of high level samples that encapsulate an entire single axis
program. They include the Input Scan, some processing, and an Output Scan.
4 | ACS High Level Samples
H':j ACS IMITIALIZATION_MOBRAKE (PRG)
u':j ACS_INITIALTZATION_WITH_BRAKE (PRG)
H':j ACS_SAMPLE_BACK_AND_FORTH (PRG)
Ej ACS_SAMPLE_IMDEXED_MOVES (PRG)
u':j ACS_SAMPLE_VELOCITY_MOVES (PRG]
> A ACS Motion

Also included are examples of initialization routines. These are entitled
“‘ACS_INTIALIZATION_NOBRAKE”, and “ACS_INITIALIZATION_WITH_BRAKE”. These two
different programs show that, depending on the hardware configuration of the drive and
purpose, the initialization routines for drives could differ.

The primary difference between the NOBRAKE and WITH_BRAKE initializations is the check
for the Brake Not Active status bit. We do not want to command motion with the brake enabled.
This could cause false homing, 12T faults, or position errors.
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ACS TWINCAT LIBRARY STRUCTURE
L]

//0nly 1f there are no faults...

//0nly if thers are no fat

.
S e are no faults. IF Axis.InputFaulthective < 1 THEN
IF RExis. InputFault;‘-\ctlve < 1 THEN

we are not enabled, then enable
£/I5 wve are not abled, then enable IF Ixia. Inpul:StatusDrlveEnabled < 1 THEN
IF Lxis. InputStatus:)rlveEnabled < 1 THEW AC5_CMD_ENRBLE (Axis:=Rxis):

ACS_CMD ENMABLE (Axis:=Rxis);
ELSE

_ If we are enabled, but not homed, then home

/4If we are enabled, but not homed, then home
If we ar 1gbled, bl not homed, Chen hon

ST oTmE e meme e IF Zxis. InputS:a:usjrlveHcme:l < 1 THEN

ELSE Brake is turned off after a period of time while |
is t off after a peried of time while
IF Rxis.InputStatusDriveHomed < 1 THEN IF RAxis.InputStatusDriveBrakeNotRective = 1 THEN
ACS_CMD_HOME (Axis:=Rxis); LCS5_CMD HOME (Axis:=Exis):
END IF END_IF
END IF END_IF
= END_IF
EID_TF] B0 1®

In some installations, such as rotary installations, you may not require homing as part of the
initialization. If the drive is configured in rotary mode (accomplished in Tolomatic Motion
Interface), homing is optional. See the ACS_SAMPLE_VELOCITY_MOVES program. The
initialization routine is simply enabling the drive if there are no faults and it is disabled.

Command Register and Fault Clearing

ACS drives are command edge triggered. This means that the drive will only use Outputs when
it detects a change in the Output Command register. Motion profiles can be changed
continuously as long as the command register remains the same. As soon as the command
register is updated, the drive will execute the command.

The command register is polled at a periodic rate internally to the drive. If commands are
changed too quickly, the drive may not see a command, and not execute the command. This is
especially important to note when making very fast moves, and clearing faults.

Some faults are cleared by disabling and re-enabling the drive. (See TMI Users Guide for
further detail about faults). In practical terms, this means that the program should disable the
drive for at least 20ms (longer is better) before re-enabling the drive.

ACS Interface Functions
The PLC program will interface with the ACS drive using three categories of functions

1. Scan Functions
2. Motion Functions
3. Command Functions

ACS Scan Functions
A typical PLC program will contain an Input Scan at the beginning, a Processing section, and an
Output Scan (or update) section.
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Inputs Scan Copy To PLC Memory

v

Pr Process Inputs, g g‘

ocess Queue Outputs T E

-

Copy From PLC
Update Outputs VR
v

For the Input Scan routine, the library provides a function called “ACS_DRIVE_INPUT_SCAN"
which updates all of the Inputs from the drive into memory that can be manipulated by the
processing functions.

For the Output Scan routine, the library provides a function called
“‘“ACS_DRIVE_OUTPUT_SCAN” which copies all of the memory that was manipulated by the

processing functions back to the drive.

There are also a number of sub routines that the INPUT_SCAN and OUTPUT_SCAN use,
however the PLC program should not need to access these directly.
¢ L s
i |7 ACS Scan Functions
[ SubRoutines
] ACS_DRIVE_INPUT_SCAN (PRG)
] ACS_DRIVE_QUTPUT_SCAM (PRG)

[=1 hAATRI rORM

Motion Functions

The primary purpose for the motion functions is to prime the drive outputs for a specific motion
function. These are typically different types of move. Note that some moves are specific for
Rotary applications and some are for linear applications. Rotary applications do not require
homing, and need to be configured in Tolomatic Motion Interface.
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ACS TWINCAT LIBRARY STRUCTURE

L M | L LEVEL Sai e
4 | = ACS Motion
Erj ACS MOVE_ABSOLUTE (PRG)
Erj ACS MOVE_FORCE (PRG)
Erj ACS MOVE_HOME (PRG)
Erj ACS MOVE_INCREMEMNTAL_LIMEAR_MEGATIVE (PRG)
Erj ACS MOVE_INCREMEMNTAL_LIMEAR_POSITIVE (PRG)
Erj ACS MOVE_INCREMEMNTAL_ROTARY_MEGATIVE (PRG)
Erj ACS MOVE_INCREMENTAL_ROTARY_POSITIVE (PRG)
Erj ACS MOVE_IMNDEXED (PRG)
Erj ACS MOVE_MO_ACTION (PRG)
Erj ACS MOVE_VELOCITY_ROTARY_FORWARD (PRG)

Iill:'j ACS_ MOVE_VELOCITY _ROTARY_REVERSE (PRG)
3 ArS Sran Functinne

The motion functions require a reference to the target axis, as well as additional motion profile
parameters specific for the move type. An Absolute Move example is below.

ACS_MOVE_ABSOLUTE(Axis:=Axis,
ProfilePosition:=ExtendPosition,
ProfileVelocity:=ProfileVelocity,
ProfileAcceleration:=ProfileAccelDecel,
ProfileDeceleration:=ProfileAccelDecel,
ProfileForce:=ProfileForce);

Some motion functions, such as the Home function, and Indexed function, use predefined
motion profiles (in Tolomatic Motion Interface). These do not require the PLC to define the
motion profiles.

Execution of these motion functions do not cause actual motion to occur. In order to start
motion, the user must perform an ACS Command.

ACS Command Functions
The ACS Commands defined in the library allow the user to send specific commands to the
drive. These include starting motion, homing, performing the ESTOP (Software Stop) action
(defined in Tolomatic Motion Interface), etc.
oy rous
a | ACS Commands
@] ACS_CMD_CLEAR_START_MOTION (PRG)
@] ACS_CMD_DISABLE (PRG)
& ACS_CMD_ENAELE (PRG)
& ACS_CMD_HOME (PRG)
@] ACS_CMD_HOME_HERE (PRG)
] ACS_CMD_SOFTWARE_STOP (PRG)
] ACS_CMD_START_MOTION (PRG)
& ACS_CMD_STOP_MOTION (PRG)
« A ACS Hiah | evel Samnles
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It is important to note that the ACS Drive is Edge Triggered, meaning that the drive must detect
a change in the Command Register in order to execute a command. See the following
example.

//START MOTION/ /ey g/ /START MOTION //mmm
@/ /ENABLE//! //ENABLE// S/ /ENABLE//m——
Drive Status:
In Motion Bit
Om— | S—

This also can lead to race conditions on the Command register. The user must use caution to
prevent multiple different concurrent programs from sending commands to the drive during the
same scan cycle. Only one command will be executed. The drive also polls the command
register at an approximate 10ms rate. Commands updating faster than this rate will be ignored.

It is better to design the PLC program to prevent writes to the Drive faster than 10ms.

ACS Drives Global Variable Lists
The library contains three Global Variable Lists (GVLs). Two of these lists (ACS_COMMANDS
and ACS_MOTION_TYPES) are constant variables and used in library functions. The third,
ACS_DRIVES, is meant to be a container for ACS Drive Axes.
4 | GVls

&P ACS_COMMANDS

&P ACS_DRIVES

&P ACS_MOTION_TYPES

3 Pirdlle

Multiple drive axes can be defined in this list, and the user can access them directly from
programs. Most functions require a reference to an ACS_DRIVE_TYPE variable.

VAR G

FAG1lobal VL for drives
ACS_DRIVE 1 : ACS_DRIVE TYPE;
END VAR
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ACS Data Types
There is one data type defined in the ACS TwinCAT Library. The ACS_DRIVE_TYPE is a
structure that contains mapping to input and output registers for a specific drive, as well as a
shadow memory area for library function processing.
4 |=r DUTs
ﬁ‘l; AC5_DRIVE_TYPE (STRUCT)

= RVl e

When a variable is defined as ACS_DRIVE_TYPE, it creates PlcTask Inputs and PlcTask
Outputs for the defined variable.
[l vy L msanie
4 PlcTask Inputs
ACS_DRIVES.ACS DRIVE 1. InputCurrentPosition
AC5_DRIVES.ACS DRIVE L. InputStatus
ACS_DRIVES.ACS DRIVE 1. InputFaults
ACS_DRIVES.ACS_DRIVE 1. InputDigitallnputs
ACS_DRIVES.ACS DRIVE 1. InputDigitalQutputs
ACS_DRIVES.ACS_DRIVE_L. InputfAnalogOutput
ACS_DRIVES.ACS DRIVE_L. InputAnaloglnput
o | PlcTask Outputs
- ACS_DRIVES.ACS_DRIVE 1. QutputCommand
&~ ACS_DRIVES.ACS_DRIVEL. OutputMoveSelect
&~ ACS_DRIVES.ACS_DRIVE_L. OutputTargetPosition
- ACS_DRIVES.ACS_DRIVE_ 1. OutputTargetVelocity
- ACS_DRIVES.ACS_DRIVE 1. OutputTargeticceleration
& ACS_DRIVES.ACS_DRIVEL. OutputTargetDeceleration
&~ ACS_DRIVES.ACS DRIVE 1. OutputTargetForce
- ACS_DRIVES.ACS_DRIVE_1._OutputTargetMotionType
- MEv ACS_DRIVES.ACS_DRIVE_L. OutputDigital Qutputs
AFETY

LR

o

The user then is required to link these inputs and outputs to a defined 1/0 box

Additional information for the ACSI EtherCAT implementation can be found in:
3604-4185 ACSI Hardware User’s Guide,

3600-4201 EtherCAT User’s Guide,

3604-4184 Tolomatic Motion Interface User’s Guide.

See tolomatic.com for the most up-to-date technical information.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany. http://www.beckhoff.com

Tolomatic User Guide: TwinCAT®3 Integration, ACSI Servo (Obsolete) 3600-4202_01
[24]


https://www.tolomatic.com/Info-Center/resource-details/resourceid/815
https://www.tolomatic.com/Info-Center/resource-details/resourceid/928
https://www.tolomatic.com/Info-Center/resource-details/resourceid/349
https://www.tolomatic.com/

EXCELLE !IN ‘MOTION
USA - Headquarters CHINA

Tolomatic Inc. Centro de Servicio Tolomatic Europe GmbH Tolomatic Automation Products
3800 County Road 116 Parque Tecnoldgico Innovacién Elisabethenstr. 20 (Suzhou) Co. Ltd. ™
Hamel, MN 55340, USA Int. 23, Lateral Estatal 431, 65428 Rilsselsheim No. 60 Ghuangye Street, Building 2
Phone: (763) 478-8000 Santiago de Querétaro, Germany Hugiu District, SND Suzhou
Toll-Free: 1-800-328-2174 El Marqués, México, C.P. 76246 Phone: +49 6142 17604-0 dJiangsu 215011 - PR. China
sales@tolomatic.com Phone: +1 (763) 478-8000 help@tolomatic.eu gons: 5 S%) SLERo0
www.tolomatic.com help@tolomatic.com www.tolomatic.com/de-de TolomaticChina@tolomatic.com

All brand and product names are trademarks or registered trademarks of their  that may appear in this document. Tolomatic reserves the right to change the design
respective owners. Information in this document is believed accurate at time of or operation of the equipment described herein and any associated motion products
printing. However, Tolomatic assumes no resp 1 . Infor n this document is subject to change - without notice.

s use or for any errors



	Introduction
	Additional Information
	Initial Setup
	Installing ACSI TwinCAT Library
	Assign PlcTask Inputs and Outputs to Drive
	ACS TwinCAT Library Structure
	ACS High Level Samples
	Command Register and Fault Clearing

	ACS Interface Functions
	ACS Scan Functions
	Motion Functions
	ACS Command Functions

	ACS Drives Global Variable Lists
	ACS Data Types




