Application Note

FESTO

How to connect CMMT to an OMRON
PLC in Sysmac Studio via Ethernet/IP

This document will go through a Step by Step description of CMMT
what must be done to connect CMMT to an OMRON PLC through
Ethernet/IP and how to control via ProfiDrive.
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Components/Software used

1 Components/Software used

Type/Name Version Software/Firmware Date of manufacture
CMMT-AS V018.0.5.62_release 2020

Festo Automation Suite 2.0.1.9 2020

CMMT-AS Plug-In 20.01.8 2020

NJ301-1100 Omron PLC 1.10

Sysmac Studio Standard Edition Ver.1.16

Table1.1: 1  Components/Software used

Information

This AppNote describes the procedure with the CMMT-AS motor controller. The CMMT-AS servo

drive controller and CMMT-ST servo drive controller for extra-low voltage are based on the same
software platform. Therefore, the described settings can also be used as a reference for its parame-
terization. It is hereby expressly pointed out, that this has not been explicitly tested and therefore
the function cannot be guaranteed!
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FAS configuration

2 FAS configuration

2.1 Create a new project in FAS

Create a new project in FAS which represent your required HW-components.

2.2 CMMT Drive Parameterisation for Integrate with PLC

2.21 IP scan and setting in FAS

Device Communication *

PARAMETERISATION CONTROL D1

Please enter the device's IP address or select a device from the 192 168, 1. 1
list below:

CMMT-AS-C2-3A-EP-51
------- A Available Devices ["] Disable filtering S

Stat |denti Device N Device T Add
Parameter pages ‘ £ Drive configuration = entify evice Tame evice ype ress
I (s it ® CMPMT-AS-C2-3A-E... CMMT-AS-C2-3... 192.168.1.1
Please select the cor
Device settings
¥ Fieldbus [ 1 ] N
i.__#
Digital /0 il l
L}
Analogue /0 Servo drive

Encoder interface

b Axis T 1] %
Operator unit %

Pararneter list

Use [P Address for Device Communication

1. Click the IP address “Path” from tool bar.

2. Select the correct drive based on IP address & select “Use IP Address for Device Communication” but-ton to
assign path address.

3. Click on “Connect” button to establish communication & status of the drive changes from Disconnected to
Connected.

Application Note - How to connect CMMT to an OMRON PLC in Sysmac Studio - 1.10 Page 7 of 26



FAS configuration

2.2.2 Factor group setting

Factor group
Position 3 -B
Velocity J -3

Enter the Position & Velocity command scale factor value of fieldbus. User can reach the Factor group in Auto-
mation Suite from PARAMETERISATION » Fieldbus » Factor group.

Example - 1 PLC scale value is calculated below for move the linear axis 10 mm in 1 m/s speed.

Position Factor (-6) = 10"-6 = 0.000001 = 1pm Then For 10 mm = 1000000 Increment value in PLC

Velocity Factor (-3) = 10*-3 = 0.001 = 1mm/s Then for 1 m/s = 1000 Increment value in PLC

Example - 2 PLC scale value is calculated below for move the rotary axis 5 Rev in 100 RPM speed.

Position Factor (-6) = 10”*-6 = 0.000001 Rev Then For 5 Rev = 5000000 Increment value in PLC

Velocity Factor (-3) = 10”-3 = 0.001 RPM Then for 100 RPM = 100000 Increment value in PLC

2.2.3 Reference values setting

Reference values

Base value velocity (user unit) K 300000 | rpm
Base value speed (controller) 3000.00 | rpm
Base value acceleration £00.00 | rpm/s
Base value deceleration £00.00 | rpm/s

Enter the actual Base speed value, Acceleration & Deceleration values of the application in the respective nu-
meric fields.

9 Note

® Base speed value does not affect the speed of the drive but it will effect on display value of the
drive.

¢ The AOI tag “BaseSpeedValue” tag must have same value as the FAS parameter value that is (FAS
= P1.11280701.0.0).
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FAS configuration

2.2.4 EtherNet/IP interface setting
EtherMNet/IP interface

Configuration
Activate DHCP Active
IP addresz 192 .18 . 1 . 2
Subnet mask 255 . 255 . 235 . O
Gateway address o . 0.0 .0

Ether the IP address & Subnet mask for EtherNet/IP interface. This communication interface is used to establish
connection with PLC to receive control command & to send signal feedbacks. And it will take effect after reboot

CMMT

Note
IP address series of EtherNet/IP interface must match with PLC IP address series to establish con-

nection.

2.2.5 Telegram selection

Connection properties

Telegram selection Telegram (111) v

2.2.6 Store parameter

25 = E

Store on device Load factory settings Restart device

Click the “Store on device” button to store all the parameters on drive memory.
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Testing connection to the PLC

3 Testing connection to the PLC

After installing Sysmac Studio, Omron provides an IP scanning software labelled as DirectEthernetUtility.

It is recommended to use this tool in case the IP address is unknown or has been forgotten.
Start DirectErhernetUtility and click on Confirm the network connection status

Direct Ethernet Connection: Network Card Selection

address is called "Direct Ethemet connection”.

Sysmac Studio

DirectEthernetUtility
1
é Total Commander

Select a network card.

M= |
The function for Ethemet connection to the controller without specifying an IP

To use the direct Ethemet connection function, select the target network card.

L. kumnente :
= Local Area Connection (Direct connection target)

CH-Integrator

-

_‘__ Bilder Ir;l:etuggrk carc]lgr??a]n%% ; :?énteI(F{) PROS1000 MT Desktop Adapter
- address: 192.168.0.
| Erste Schritte > : Cable : Zohnected
Musik Status : IP address acquired
n_‘ Werbindung mit einem Projektor
Computer 4

ﬂ i CX-Programmer

Systemsteuerung [ Disable the direct Ethemet connection function.

t.._;{:. Remotedesktopverbindung uses the same network card and there is no network card to switch.

Gerate und Drucker

Kurznotizen

Q2 snippi
é snipping Tool Hilfe und Support

»  Alle Programme

Select the connection method and click on Browse to find the device.

-

Disable this function if communications are disabled in the application that

Standardprogramme Confimn the network connection status.

select a connection method and press the Browse button.
Direct USB Connection
I @ Direct Ethernet Connection I

1 Remote USB Conmection

1 Ethernet Hub Caonnect ion

| Responze Timeout (=) 2z

‘HF Metwork Browser = EEEE

& My Computer { GERMAN- K TH-"H [P address : 192.164.0. 104
—| Direct Ethernet Connect ion Egg?t E gﬁﬁé%??i%ggiu

@ Local Area Conmection (direct connection tarzget) |iarszion < “1.10.10"
-2 152, 168,0, 105 [NJ301-1100] Servo_PLEC ontroller name @ "Serva PLCY
A0 address » Unooo0A_RETSCE

4 I F 4 2

ound 1 network(s)

tart dizscovery - Local érea Connection (direct conmection targe }

ound & node - 192, 168.0,106(266, 266, 266,00 [MJ201-1100¢1,10. 10}] “Servo_PLC" 000004_BE1SCE 20 16!
inished discovery - Local Area Conmection (direct connection target) [1

111

Page 10 of 26 Application Note — How to connect CMMT to an OMRON PLC in Sysmac Studio — 1.10



Sysmac Studio configuration

4 Sysmac Studio configuration
4.1 Starting a new project
Create a New Project selecting Device Type and Version that you have.

Note

The Device Version MUST BE 1.10 OR HIGHER. An older controller will not be compatible with the
Festo_MotionControl library. Contact OMRON concerning FW updates.

- o
ﬂ Offline 5 Project Properties

7, New Project } Project name  [NESNEIRTTR

Author

r._ Open Project

Comment
]
Import...

Type Standard Project

. - Select Device
A Online

X Category Controller
6 Connect to Device )
Device
Version

Create

4.2 PLC Ethernet/IP Port Configuration

4.2.1 IP address

Set the IP address of the PLC in the project by opening the Configurations and Setup Menu -> Controller Setup -»
Built-in Ethernet/IP Port Settings ->» TPC/IP -> Fixed Setting

Multiview Explorer

new_Controller 0 v ‘ l ‘ %
b4 Co nflgu rations and Setup / 1P
i Ethe “HArgss
O Fixed setilis
[R-hTELy 192 . 168.1__ . _3
RIS Bl 255 . 255,255, _ 0
Default gateway [T
@ Obtain from BO SErVer.
@ Fix at the IP address obtained from BOOTP server.

¥ DNS

DNS ) Do not use @ Use

Priority DNS server
Secondary DNS server

-

Make the communication setup by clicking on Controller -» Communication Setup... > Select connection method -»
Communications Test.
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Sysmac Studio configuration

Sysmac_project_ CMMT-ST_telegram_111_8 - new_Contraller 0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller

Simulation Tools Window Help

' Connection type
Select a method to connect with the Controller to use every time you go online.
Online @ Direct connection via USB

=
3 & @ Direct connection via Ethemet
new Controller.0 ¥ | l | @ Remote connection via USB

44 Configurations and Setup

1V a & =
O ]
L Change Device

Multiview Explorer

Transfer... S ' se Ol every online connection.

Mode i ion via Ethernet
n via USB
ia a hub

SetfReset
Forced Refreshing

MC Test Run

¥ Remote IP Address

Specify the remate IP address.
CNC Coardinate System Monitor Table 3 102168, 1. 3

S USB Communications Test  Ethemet Comniu.. cations Test
> T — I
¥ Options

Kl Confirm the serial ID when going online.
Security 4 Check forced refreshing when going offline.

¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller({ 3600sec
Please seta s tly large value when connecting to the Controller yia ultiple networks, such as VPN connection.

2

oK Cancel

¥ Remote IP Address

Specify the remote |IP address.

192.168._1._3

USE Communications Test  Ethemet Communications Test

festOK ) |

Note
A successful test will display the message Test OK

4.2.2  PLC Module configuration

First establish an online connection to the PLC by clicking on Controller -> Online.

: Controller Simulation Tools Help

Communications Setup...

P N b &

Change Device

I Cnline Chrl+W Section0 - Program0 Ly

Double-click on the CPU/Expansion Racks. Right click any of the shown modules and select the Compare and
Merge with Actual Unit Configuration Option -> Apply actual Unit configuration
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Sysmac Studio configuration

-
==

MJ-Px3001

Show Medel/Unit Name

Compare and Merge with Actual Unit Canfiguration

Production information

Compare and Merge with Actual Unit Configuration EI@

Configuration on Sysmac Studic Sysmac Studio’  Result | Actual Unit configuration
NJ301-1100 Matched NJ301-1100

Actual Unit configuration
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Sysmac Studio configuration

4.3 Create data types and global variables

In the "Programming"” — "Data" section — "Data Types" create the different types of data input and output for
process data according to the structure of telegram 111:

(B sysmac_project CMMT-ST telegram_111 - new_Controller_0 - Sysmac Studio - X

File Edit View Insert Project Controller Simulation Tools Window Help
Iy
|

4 Gaa
Multiview Explorer | Tooibox

= - v
z 2 Offset Bit Comment
M i PD_OUTPUT
; ] Entimersted control_word1 ARRAY[0.15] of bool
° epos_stw1 ARRAY[0..15] of bool
epos_stw2 ARRAY[0..13] of bool
control werd2 ARRAY[0..15] of bool
velocity_override WORD
pos_setpoint DWORD
vel_setpoint DWORD
acc_override WORD
dec_overide WORD
reserved WORD
PD_INPUT STRUCT
ngs status_word_1 ARRAY[0..15] OF bool
v eposzsw_1 ARRAY[0..15] OF bool
¥ @ PO eposzsw.2 ARRAY[0..13] OF bool
\k rams status_word 2 ARRAY[0..15] OF bool
¥ i Program0 el WORD
actual pos DWORD
actual vel DWORD
Fault WORD
alarm WORD
reserved WORD

al Variables
Build

k9 U ol
[ Description | Progam Location

H Filter

Create the different types of data input and output for extended process data according to the configuration de-
fined with the Automation Suite, taking care to configure all 32 Bytes even if not fully used:

w | EPD_OUTPUT STRUCT User
software_limit_position_active BYTE [4]
negative_software_limit_position | LINT
positive_software_limit_position | LINT 9
other ARRAY[0..14] OF SINT 17

v ser
actual_position LINT 0
actual_torque REAL 2
actual_velocity REAL 12
error_id UDINT 16
software_limit_position_active BYTE 20
other ARRAY[0..10] OF SINT 21

P ALUTOMATION SUITE
e % Q CMMT-5T-CB-1C-EP-5 X

PARAMETERISATION CONTROL
(Mm;i; s = #1  Store on device
° A -0 Disconnect E -
Fonecsed Acknomledge all [ Losdfeclonysettings (% Restart device
Parameter pages < Extended process data = Bl

Dirrve configuration

Sent data
Device settings
) Parameter
= Fieldbus Fl.12800 Actusl position value l m
Extended process data
1 1] Parameter Type =
Digital 170 P1.150.00 Actual torquevalue motar shaft FLOAT22 2 /o
Encoderinterface
D Parameter Type
- Aisd
2 B1121000 Actual velocity value FLOATS2 1 P |
Motor
—— 3 I Parameter Type
PO315.1.0 Currently most serious emar INT32 16 i m
Axis
Recerd list I Parameter Type N
1452300 Software fimit posttions active E0OL n P |

Monitoring functions
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Sysmac Studio configuration

Define Global Variables:

In the "Programming" - "Data" section -

put for process data according to the structure of telegram 111

“Global variables" create the different types of data input and out-

(B sysmac_praject CMMT-ST telegram_111 - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help
1

"
| R

Multiview Explorer

new_Controller 0 v

PD_OUTPUT

pd_in PD_INPUT

epd_out EPD_OUTPUT

cpd_in EPD_INPUT
& 1/OMap

v c
LM Op

L& Function Bl

oo Program
ata

» FA Tasks

4.4 Add EDS file

Location

On the menu at the top: "tool" — "EtherNet/IP connection Setting" — double click on the PLC icon

(B sysmac_project CMMT-ST telegram_111 - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help
|* a6 s

Backup
Multiview Bxplorer

new_Controller 0 v

Export Global Varizbles

Comments for Variables and Data Types
Import ST Program

Import Motor sizing teol Results

Update Configurations and Setup Transfer Data
EtherNet/IP Connection Settings

Launch Extemal Application

Customize Shortcut Keys..

Option..

| Node Addre: Device

192.168.1 Built-in EtherNet/IP Port Settings NJ301-1100

~| Toolbox

<Search>

Install the CMMT EDS descriptive file: Right key on the "Target Device" window — "Display EDS Library" and
install the EDS file provided or available on the Festo support portal.

File Edit View Insert Project Controller Simulation Tools Window Help
4 G o
Multiview Explorer

new_Controller 0 v

A4 Configurations and Setup

erCAT ¥ Device Information

P Tag Sets
Install EDS File
T | > QuestoPC » Desktop » CMMT-ST_OMRON ~
Organizza v Nuova cartella
[ Questo PC A Nome Uttima modifica

[ Desktop. prova

E Documenti [ CMMT-ST-EP.eds
7 Data T s & Download

v e —

POUs
va D Musica
¥ &4 Program0 B Oggetti 30
0 B Video
5 (€) O3Disk
() DC (\\sdet2

L& Fur -
= () Store (\\sde

¥ Dato
L[ Data Types
] = (T Projects (s,

sto AG & Co. KG
OMRON Corporation
Omron Adept Technologies, Inc.

O Cercain CMMT-ST.OMRON @

o @
Tipo Dimensione

Cartella di file
File EDS

» FA Tasks
Nome file: | CMMT-ST-EP.eds

| |Electranic Data Sheet(eds)

Install

Close
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Sysmac Studio configuration

Add the CMMT Device to the "Target Device"

Toalbox

Target Device

Enter the Ethernet/IP address set on the Automation Suite earlier and select the "CMMT festo" template you
just added to the library:

Target Device
==192.168.1.3 CMMT-AS Revl
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Sysmac Studio configuration

In the "Tag Set" section, define the input and output set tags with their instances and associate them with the
global variables that you created earlier:

B 5ysmac_project_CMMT-ST telegram_111 - new_Cantroller_0 - Sysmac Studia — X

File Edit View Insert Project Controller Simulation Tools Window Help

|+ ama >

Multiview Explorer rtS.. Eth E3 Built-in EtherNet/IP. 2ction Se... X ~| Tealbox

new_Controller 0 v

A Configuratio:
Registration All Import

Not included

el

epd_input Not included

Variable Nome | Size [Byte] |

cpd_in

v
v @ pou
v rams
¥ (4 Program0 Return All to Default

ata Types =
G RENGED Ry
I I Description Program 1

Tag Set Name | Size (Byte) | Instance 1D | Controller Status |Qutput at Fatal Err|
w | pd_output [ ] 24 100 Mot included
pd_out ] 24 0 (Cleared
¥ | epd_output [] 32 110 Not included
epd_out ] 32 0 ICleared

In the "Connection" section, associate the CMMT with the Different Tags as in the following schema:

st rerseyp-zcion s

+

Device Bandwidth
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Transfer to Controller and control using watch table

5 Transfer to Controller and control using watch table

Once all changes have been made, the last step is to go online and Transfer the parameters to the Omron con-
troller.

File Edit Wiew Insert Project Contreller Simulation Tools Help

’ = Communications Setup... -—
¥ & R T O C _ - i
Change Device |
Multiview Explorer -~ 1 Cnline Ctrl+W hD
|servo_PLC v | “
¥ Configurations and Setup Transfer... B
B ¥ & EtherCAT Mode b

ILC - Sysrnac Studic

ject  Contreller Simulation Tools Help

7 N 8RS
a N0 X | ¥ [/O Map
Offline Crl+ Shift+W
I Synchronization Cirl+M
Transfer... » To Contreller..  Ctrl+T
£
Mode » From Controller.. Ctrl+Shift+T I
A5
I USINT

9 Note

To avoid having to Transfer the whole controller configuration (once it’s been done correctly) the
Online changes instructions should be used to make changes which do not affect the topology or
PLC settings.
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Transfer to Controller and control using watch table

It is possible to control the drive with all the process data configured using the Watch table (Alt + 4):

Multiview Explorer Toolbax

=
1]
Watch (Praject)] -0 x
Device name I Online value Modify | Comment | Data type |ATI Display format | I
new_Controller 0 | 3 pd_in PD_INPUT
e T woww |||
¥ control word1[0-15]
control_word1[0] TRUE FALSE bool Boolean v
‘control_word1[1] Fz TRUE FALSE bool Beolean v
control_word1[2] 54 TRUE FALSE bool Boolean v
control word1[3] TRUE " FALSE bool Boolean v
control_word1[4] TRUE FALSE bool Boolean v
‘control_word1[5] TRUE FALSE bool Beolean v
£+ Data Trace ngs ‘contrel_word1[6] TRUE FALSE bool Boolean v
control_word1[7] TRUE FALSE bool Boolean ¥
¥ @ POUs ‘control_word1[8] TRUE FALSE bool Boolean v
¥ [ Programs control_word1[9] 5 TRUE FALSE bool Boolean v
¥ < Program0 control_word1[10] TRUE FALSE bool Boolean v
control_word1[11] TRUE FALSE bool Boolean v
control_word1[12] TRUE FALSE bool Boolean v
control_word1[13] TRUE FALSE bool Boolean v
control_word1[14] TRUE FALSE bool Boolean v
control_word1[15] TRUE FALSE bool Boolean

A Configurations and Setup

» FA Tasks

L Controller Status
velocity_ovemide Hexadecimi v

etpoint |
vel setpoint [ ]
acc_override
dec_override
reserved [ ]

pntrolle » o FPD QUTPLIT
1

ONLINE 19; 1003
ERR/ALM RUN mode

F=
<

ElE
g
2
ol
1"

A Fiter

5.1 CMMT control sequences according to telegram 111

If the Process data consists of 12 word outs [total 24 bytes] and 12 words in [total 24 bytes]. The meaning of
each bit follows the pattern of Siemens telegram 111. The detailed diagram of the telegram is given at the bot-
tom. The following sequences are used to control the CMMT in its main commands:

Postioning task:

* Enable: Toggle following bits of PZD1(STW1),
0000 0100 0000 0000 —

0000 0100 0011 1110 —

0000 0100 0011 1111

PP HODE
NOTE Teegran 1112 o1 PROFDn 1)
e oy 5o 5 G2 3 3
W o 23 FolsvngErer | Vamn S wa
WoRDo Pestonset Con Vit [ stop
Recuasied 3 Rl \ocias s dctne
pos_zsws e o osens Postue Hardnare s Poen
WORD1 [or Task Lot Switch e
Epos_z5w: e Mase . o o ) seiectet
pos 1-Drect Made - : : Bt
Pos_zswz i Direct Output 2 Direct Output 1 -
woRoa [or va va .
Epos 25wz Postonngiecord | Postonng Recod ComSrer
srarus | womos [<W2 Sign-OtLte
WORDS | MELOW 815 ‘ 814 ‘ Enabled ‘ Re: B10 B . temparature
WoRD:s [T
WoRbe [T
WoRDy [iisr & v
WORD&_[XIST_B Actualvelocty val
WORDy [raULT_CooE St e
WoRDe [ WARL CO0F Rcive Warnog Rusber
WoRb: Jresoned Tor et
sTWr
Contral it
Wodo Do vee - , nabe
spectc specte & Ossratan
D . reughe P Forean
POs.STW: Seiection o Resenved Constant Resened g | et Mode Abscluse Resened Record
woRD: [or Seup y & / " "
o Otecoralloce | S Y eieones ar stonng/MDireckon selecbon negate | **5rory ¥ seec
- 1-Deec Mode 3= Abssivte posboning trough the shoestdsiane 83
2
POSSTW215 | POS STW214 e P0s_sTY22
POS_STW2 e Softw s 5 Start Reference Search Reference Select - foggng. - Reference Cam Set
tesenen | peseres 0= Probe 1 Actve hesens tesened Resemed
worD2 [or o = OUPIEIANE | oo smnedmcn | 1o fyngReleerce | PR o, 1 e e o eturence
Epos.STwz 3 : : 1 ragatue dracton [0 SesichRefarace Doty g
controL 5
Mesier MetorSwtchorer Resered g s reset oos oos oos 0os o0s
WoRDz Sgn-Of-ife Complete: 810 Enable Component et 813 812 Bel 810

"WORDS_|OVERRIDE
WORDs_|MDI_TARPOS D1 (Manual Daa anTarge
WORDs | WBI_TARPOS.

WORD7_|MDi_VELoCTY
"WORDS [ WOI_VELOCITY

WORD9 | WDI_ACC WD Parcem Accererzton
WORD10 | MDI_DEC WD; =
WORD1 [Rezerved NotlUsed
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Transfer to Controller and control using watch table

Device name | MName | Online value Modify C Data type Display format

new_Controllel L3 pd_in PD_INPUT
new_Controller 0 Al pd_out PD_OUTPUT
¥ control_word1[0-15]

I N ra— o s | I

«control_word1[1] FALSE bool Boolean ¥

«control_word1[; FALSE Boolean ¥
control_word 1[3] FALSE Boolean v

control_word1[4] Boolean ¥

control_word1[5] Boclean | ¥

«control_word 1[6] Boolean v
control_word1[7] Boolean ¥
«control_word 1[8] Boolean ¥
«control_word1[9] Boolean ¥
control word1[10] Boolean | ¥
control_word 1[11] Boolean v
control_word1[12] Boolean ¥
control word1[13] Boolean | ¥
«control_word 1[14] Boolean v

«control_word1[15] Boclean ¥

*After enabling CMMT, there is a warning Profile velocity=0 needs to be acknowledged

AUTOMATION SUITE

= e #% Q @ CMMT-AS-C2-3A-EP-+ X I;ESTU

PARAMETERIZATION CONTROL DIAGNOSIS
CMMT-AS-C2-3A-EP-51 i ]
Plug-in = =
MMT-AS-C2-3A-EP-51 =v »
Acknowledge All Store on Device Restart Device
x ‘

a ofile velocity E | > | Waichwindow -]

The preset profile velocity is 0. The drive does not move and does not Active motion task

reach its target position I T

Error number: D1.05/02|00364.0
" Referencing status
» referenced (200)

Acknowledge b4 Setpoint Position

n

lg valid Current position (37)

Toggle following bit of PZD1(STW1) to reset

T WODE
NOTE: Teigram 111 53 sRoFD 13
O Bz [ B10 8y 5 5 5 o
w1 Traversa T Homs Targer P Fotowng Ener Warnng S Qe
worpo i, ctromiscge | Poseonser Postan Reacnes conto Aame Oninnited siop
speche N A E—— Toterance Range
vos_z5ws — e Rosvon P pencing - - Poste Harcmare | Negatne Haroware
woro: [or Jeeseeton o RecorcTask | Fyng Reference Lot S
£pos_TsW1 s et sacme Actve . p—
bos_zswz e Drect Outpus2 DrectOuipue 1 el osson
worpz [or va va -
. CamSwch
cpos_1sW2 L L PozsonngRsceis | Possonng Recars Con St
staus | woros |22 SgnOfife Deree Peree
spectec spectec
resanes Resenes Dme Comsoter Resenes Resenes
WORDS | MELDW 51 s resty anie B0 %
unt | semperctureslarn
WoRp: [T el Fosmon vl
“WoRpe 5T Fas pL1ZS
wosp 5T o
ORD sl velocty alue
WoRps [rurt Cope e Favt Humbar
WoRDso [ WAk Cone Rctve Warning Number
“WoRDss [rererves b Useg
STwi I B iz B
e e Home Refeence Conto Pt [ T | TS| T ociten | cessSon
WoRDe - Task By og? g1 Adknowedge. o P D Disab
pechc Start P AdE e rave
[ — G Rbsoie poseonng rough e Serestdsmnee [ oo == oo Fozton
P seacton ol Resenes Constant Resenes | 1= Aolute possonng/MDI sreceonselscion poseve | P*TEISIRARIE [y g Recors Recors fecort recors
o o P o fieis B1 | 2 Absoute essonnglDiarscion cecron egare el v p e e e
ik 1-Drect Moge 3 = Absolute postonn through he shortes dstonce Bee 5 se 503
. PO ST ROS_STW210
BOS_STW215 | POS_STWLIL s o
p0S_STW:2 Hardware Lnts | Sofomare Lot ‘uch Prase B2 | SaiectTouch Prate Stan Reference Search | Refarence Select fozgnz set
WoRD2 or Enabie Fezened Rzt - Rengein - probe ] Actee Omposteduecton | 1= fimg Reference | REEE Resened | L ncrements Fasznad Feference
Epos_STW2 “’ e 1~ Faling edge 1-Prabe 2 e Lmnegaine drecton | 0= Search Reference # = 0= velocsy s
P12t
couTRoL e SVIE
Fusd Encton
Master Resamad Parkng Aus resa: oDS o5 oDS. 005 005
WoRoz SgnOtLfe 810 (orge iese) Be 803 812 sel 80
I £45p1 114
WoRb: [oveRRiDE Poston veoct; Oveirde
“WoRDs [ Mol AR50 WD (Manual Data npus) Posseon Target
“WoRDs Mo TAR50S FASP111280600
WoRD7 | MO VELoCT -
e oo MDI(anual Date ) Velocty Target
WoRDs [Moacc [E
WoRDso | wpl_0EC D
worpy Tecione B Useg
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Transfer to Controller and control using watch table

Device name | Online value | Modify Data type | Display format |

actual_vel 2 04047 DWORD

fault 'WORD [Hexadecim: v |

alarm WORD

reserved WORD

v PD.OUTPUT
¥ control word1[0-15]
control word1[0] FALSE [Boolean v |
control word1[1] FALSE [Boolean v
control_word1[2] FALSE [Boolean | v
control_word1[3] FALSE [ Boolean v |
control word1[4] FALSE [Boolean v |
control word1[5] FALSE Boolean v |
control word1[6] False TRUE  FALSE bool [Boolean | v
I ST P ) ¢ e | T I [~ ]

control_word1[8] False TRUE FALSE bool
control word1[9] False TRUE FALSE [ Boolean
control_word1[10] True FALSE [Boolean | v |
control_word1[11] False TRUE  FALSE [Boolean v |
control_word1[12] False TRUE  FALSE [Boolean ¥ |
control word1[13] False TRUE  FALSE [Boolean v |
control_word 1[14] False TRUE ' FALSE
control_word1[15] False TRUE ' FALSE

*Enable hardware and software limit: Toggle following bits of PZD3(POS_STW2 or Epos_STW2)- bit14 and bit15

oo MoDE
NOTE: Teiegran 111 PROFDY 1y
s G 5 G B0 Bs Ba 5 £ 5 B 5
[ - - Traverse ek Home. Target 3 FolowngEror | Warnng B Qe st Fes;
WoRDD e e Acinowietge | Postanset Pastaon Reaches Corrat wienn, Actve Onlnhbies o Smicnon
“pe <pe Reouested Tolerance Range A Lo, Not Actve Not Actve
Pos_zsws P ogng Potve Hargware | MegabveHarsare | o Posten Feeter Feeter Posen
WORD1 |or e o Record Task. Fiying Reference Task Lt Swetch vt Switck eeerved e oo oo e
o 9-Recara Mote seup i, gt . il e bt 5 Selctes selectes selectes selcted
ot 1-Durect Mode At - BtE 845 B4 B0
pos_z5Wz T Faed DaectOutput 2 DrectOutgut L Actat Poston Actuz Poston Postve Negate s s Trackng
WORD2 |or e Came Stop ] e am S Cam Susch Software Lant. Softmare Lavt Moving Moving. 10 Accept Mode
£pos 25W2 e Rescret Rescred | PostonngRecord | Postonng fecord Con S mSetth | Swichis Acttes Swich s Acnoted|  egate Fostne nenSetpont scine
W Do Do Devce Devce Do T Do Do T Do T
STATUS \WORD3 Sanotte spearfic speaific specific speafic speafic specific. speafic speafic specific. speafic specific
RO Pr———
Reservad Reservat Puses Dive Contoter Reserves Reservee vanabiesgnaing | Reserves
WorDe | Helow W ‘ EH canee ‘ e, e o ® sl Rl N o "
et soerance it |sempersture siamn
WoRbs [T x o Foron el
WoRDe [isT FAE B 128
WoRD? [ RS0
o et J—
WORDS | FAUIT_CODE e P e
WORD10 [WARN. (OO
WoRDi1 [Reserved Tt Uze5
ST G T
N N . Rokase | HomelReference Control fut | Tmvesngras: | MSpEie | Terereg . Quekstop
vce vce vce o T Enstie
WoRDD spectc specte Spechc edge Duzbe Enzble Operason
Start [ .
p— L) ; = A porsanng Fei e Sier Berane = == == == Foseon == E=
woron |7 sescton e f— Constant Reserves | 1= Aoslute postonng/M Dl areceon seieceon, postve [D76CLHOS f— secone f f f secone f secone
o oeemenaa | S " e 1 |1 AcesusepssennalD srscin smeceon gt | oS . e e e e froy i froy
poe 1-Duwect Mode Bi6 Bt Bitd B3 B2 Bl B40
7
possw21s | pos_sTwzie Ot 20s_sT22
Pos_sTwz2 HardmareLmnts | Software Lents I — bt Start Reference Search | Reference Select R S loggng S R Reference Cam Set Trackng
WoRrD2 [or i pia s 0= postne drecton | 1= FyngReference ol e 1= incremental e i Reference Mode
Epos_STWz 2 aling sdge. 1 d velocty Pont Actve
FAS=LI12
conTroL = e
Tz
. e Endsion.
aster Motor Swichover f— Gisbs Paring ane fesmt Giot bos. b0S. obs Dos. oS
WORD3 Sign-OF-Life Completes 810 Trgger Commang (Forque Mode) Enznie Companent sian Bal B4} 842 el 810
WoRD: | GVERRIDE
WORDS | ML T2£505 WO (Manual Dt Inpu Posbon Target
WoRbe | MDLTAk50S FASPL1T280604
WoRD? | MDLVELOUTY
WORDs | MDI_VELOCITY. MDI (Manual Data Input) veiocty Target
WORDS [ WL ACC W Percent Accsleraton
WoRbzo [MDLDEC WOIR
WoRDs1 [Rezerved i Uzeg

Watch (Project)
Device name Mame Online value Modify Cs el Data type Display format
control word1[15] False TRUE FALSE bool Boolean ¥

» epos_stwl[0-15]
¥ epos_stw2[0-15]
epos_stw2[0] Boolean ¥
epos_stw2[1] Boolean ¥
epos_stw2[2] Boolean ¥
epos_stw2[3] Boolean ¥
epos_stw2[4] Boolean v
epos_stw2[3] Boolean ¥
epos_stw2[6] Boolean ¥
epos_stw2[7] Boolean ¥
epos_stw2[8] Boolean ¥
epos_stw2[9] Boolean ¥
epos_stw2[10] Boolean v
epos_stw2[11] Boolean ¥
epos_stw2[12] Boolean ¥
epos_stw2[13] Boolean ¥
epos_stw2[14] Boolean v

epos_stw2[15] Boolean ¥
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Transfer to Controller and control using watch table

*Set velocity override value (100%=16#4000 or 10#16384)

o Moo
T Togr 111 baorD uy
s 7 Em Fm 5 5 o 5 & =
e . . Tovese T Tuge R Flomog | Vrneg G Qo Ton
woroo e e Acknonisdge Poson Resched Contat Wi e cop o
et et A Recuested Tolerance Rang MNot Actre MNot Actre
vos_ 15w o T e | owoenons oasra [T PR—" Foren Foren
woros (o1 psesemn | MO | et | Agrsence T Rty et s Jeeo | e
Epos 5wt reerlions | e heee i sr hiied Shcaet = s
s 15w TS | stosop | ford | Dwaupsd | DumOupal e s s
woro: [or : #6500 | campogiaie | S v v i | sotweime | soten Moers Houng
Eporz5w2 o e Rver | sess | pesengrens | pemvngie Com S st g s hcois s s cvsd| Negang e P e
e Toves Sever Devee Deves Tes e Teves Tes Tees bevee Tes
STATUS \WORD3 Sendfife specfic specfic. specrfic specrfic specfic specfic. specfic specfic specfic specfic. specfic
Reserved Reserved Buise: Diwve Controler Reserved Resenved Speed Setpoint - Mo zlam, thermal Nomotor Varable sgnabiny Reserved Seipani(n) ¢ Setpoimi(n) ¢ Torque %] ¢
WORDs | MELDW o o vees , < < AriusiDewston | oversad power wuer Frene sanaing o speed threshoid | speed threshold | torgue threshold
P Pt Erans it o © w
Uinomane | unh | [sepeabae sm ¥ . *
WoRs [T S v
Woroe [T x e
WoRDy [T
woRD; [T J—
WoRDs [FAULT CoOC T
WoRDiE [ WAR (00
WoRDi [Fezerved Tt g
S e
. . . Reiese | HomReteence ot R o
WORDO evie eie Devee Holing Brake. Task Ackinowedge Acate B 2=
specic spectc spechc = o Daste
= =
worss |75 el Resnes | Gomunt | festnec |1 Avsobte sosbonogiMDl sreceon smecon.postve |PTEENCS Resenes pros fro
I o T Toear B[22 Aviotsporvonng WDl drecon sescean e | POLEERE ¥ Sor Somet
o 3 = Absows " 826 Bt
pos.sate TouhbobeEiee | S nch rbe
ros_swz st | [T et ocntobe | cinaaterncesean | roterene sesct . B . e
esand wsevas | O-Bungedge | 0= Pobe 1Aiive [ - Resenes
WORD2 |or Enabie 813 a2 1= Fating 2 1 = Probe I Aceve 0 - poste directon fyng Reference P 2 1= incremental B Reference Mode
Epon.sTWz Congi0S2 : Shmetge | LeFobed Ao i sty oot e
Fase 514 R = i
S-PLILL) AS-P1112414110 S-PL112414100
CONTROL STW2 STW28
Taveito
oo W P N — e FoEotin | gt |t o o0 o0 ons o0 ons
Sign-Of Lfe Completed BI1O Trgger Command “ Enable Component Start BiL 843 812 Bi1 810
s
st 143080
[T T Foskon Vot e
WoRD: [ TARRE O a3 D o Pers v T
Worthe [ WD RS s P 1120600
WoRDy [ I VELGCTY
worD; ke vAn T [T S———
WoRDs [T AcC D P ecareton
WoRD 16 AU WO
WoRpss [reeed Yo esg

control_word2[0-15]

velocity_override 4000
pos_setpoint 0000 0000
vel_setpoint Q000 0000
acc_override 0000
dec_override Q000
reserved Q000

* Start homing(FAS configuration): Toggle bit of PZD11(STW1)

o wone
o Toegren 11t psors uy
o En Fm & = = =
=0 . . o e e e =
woroo e e pesson sescnes ot e i s s
= = A Recuested Tolerance Rang MNot Actrve MNot Actrve
o BN Lo e p— . PN — . T B
woroz or M| et | Agrane T [ty . o | K K
Eros 25w Seun P . she i Shied e = s
v0s 25w TaE Tt | foed | OreaOupal | brecOual N I e g s N re—
WORD2 |or uee e Clamping Torgue Stop cl £l . sz.mm Software Lant. Software Lavt Moving Moving. Printing Mark
£pozsw2 e Reacnet reacned | possanngrecors | possonngrecane Gt | suschis Achates | Swicn s Actuated|  Megatwe Portve | outsdewndon | nenSeont
W bevce Serce bevis e e e e e e bevce
STATUS \WORDS Sandii specfic specfic. specrfic specfic specfic. specfic specfic specfic specfic. specfic
. S " e onster S —— Speed Setpont- | Noslamuthemal | Nomosor arabie sgnsin — Seqpomin)c | Setpomi( ¢ Toraue %] ¢
o nasied nabie Vit tolerance umt |temperature atarm el alue 3 a
o [T e
Worios s et
woror [t s
sy [ JoTE—
Worps UL Co0 T
WoRbss [WARY Co0E
WoRDis [rees Tt Uiee
o e T T
. . n eise | Hometoee ot it | Tngran | et | Tmemg | S | ConstSos
'WORDO e e e Holding Brake o Acknawiedge Actnate g - o Disabie Disable.
oot oot et beabe tave | ommeen
s P o | e
] = e S e e
I ecvon i fened | Gomrn | Gesmnst |10 Amoite pseanngiUD crecn sscon posmne DTN — p pr pr pr p
SO Outecoraose | 5P 3 Tasaoner a1 = Absoiute posoning/MDi drecton seocton, nogate onny o cerect cotece cotece cotece cerect
pon- 1-Durect Mode 3 - Absos i 86 B Bl B3 Bl 840
pos_stwz1s | sos_saie I
pos sz faims | somsims | [ |TeeReee | st | s | smmsen | L | s | resenes
WoRrD2 [or Enable Enable i i o N 0~ postue drecton Fyng Reference i e | 1= mcremental o Reference.
jasp 052 : e : ey ot
A S 1414140 . i
S-PL L) FAS=P1112414110]
CONTROL STW2 STW28
T
wosts s [r— Resene Gt P | g | heet Gose w05 w05 os w5 os
Sign-Df Life Completed B0 Trgger Command foraue Made) Enable Component Start Bel Be3 812 Bel 810
fe
bt 14z
Woror [oveReToe Fostonveiot Ovende
Worps [MDL TA550% el D ot Peston T
Worps [MEITAEFE Pasht rizeoits
Wworp, [MOIvELoIT
it MDI (Manual Data Inpus) velocty Target
Wk [MDLACC W S A
WoRbss D OE" [
WoRDis Teszeves Tt Vise

new_Controller_0 PD_OQUTPUT
¥ control_word1[0-15]
control_word1[0] FALSE Boolean | ¥
control_word1[1] FALSE Boolean ¥
control_word1[2] FALSE Boolean | ¥
control word1[3] FALSE Boolean | ¥
control_word1[4] FALSE Boclean v
control_word1[5] FALSE Boclean v
control_word1[6] FALSE Boolean ¥

controlword1[7] FALSE Boolean v
control word1[8] FALSE Boolean |+
control word1[9] FALSE Boclean | ¥

control_word1[10] FALSE bo Boclean ¥

ol
e | I = R
control_word1[12] FALSE bool
control_word1[13] FALSE Boolean ¥
control_word1[14] FALSE Boolean ¥
control_word1[15] FALSE Boolean ¥

Boolean ¥

Boolean v
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Transfer to Controller and control using watch table

*Absolute Positioning:

1. Activate MDI function and direct mode absolute positioning by toggling bit 8 and bit 15 of PZD2(POS_STW1
or Epos_STW1))

o wave
NOTE Tasgan 153 rorD: sy
Em g T Em ) = 2 £ = &= = 3
=W — — T T 3 R g | Ve B e = i T
woroo - - Acinotedas Poston seched o e | onmnoes s
“pe <pe 5 0. Recyested Tolerance Fange A 5 Not Actve Not Actve
POS_Z5W1 Mo - Pending - Poston P Pend loggng Poste Hardware Negatrve Hardnare . Poston Poston Poston Poston
woror o jemeseeen | ko RecaiTus | Fymg eference o S Femes | geee | peos | e | ges | geer
] s e " . = o e 7 e P P P e
Epos 25w s e o s vt e s s s o e
preg T | rvame | | oeacesar | owacanat R | R | o | s | men [ .
WORD2 |or . uee e Camping Torque Stop. Cam S Cam Swtch Software L Software Lt Mowing Moving. Printing M: 10 Accent Lt
Fros a5 o i eaiet | Reaed | PostonigRens | Pestonngecod s SwichsAcreted St Acted| Negene Poive | atdemnion | nensepont | shine
W bevce berce Becce Do beree Do e bevce e Do
STATUS | WORD3 SunOt-Lfe spechi specic specihc speche spechc speche speche speche specihc speche
[Py — Sepontie | Setportnc | Temwelle
o — puses one G p— p— vsmssang | s | SO | Seen)e | Teretn | %TEE
WORDS | MELDW 15 B Enaties reasy Enabie €10 ® Sanalbavason | orsroad pomer hunecon B il bl Iohi el BT
ioume E e e | iR
W [T P
worpe [rcsr % o
[
o, [T [ETp—
Wokps [T o0 T it
WoRDis [wiei oo Rt Varong omoer
WORDH e Tt Uzes
= -
- - v P - ot | T | MR | Teemes |
woroo - - il e o Reawesse el S Ju |
b b Ea EPOS. Start PLIC Erron E e
S -
o i = Rosse poseang Froegh e e e o o
P Scen B vear |G | Gesmnes | 1 Asmebis serson MO areson mson sarive | — e f
SR P e i Tetor 1T [ hmutepostann gD areon seaar e | PR o o i
poe 1-Duwect Mode 3 - Absolute posrboning thiough the shortest distance Bi6 B3
[y pye— N ey
POS_STW2 Hatdnare Lmts | Software Lomis - — g2 Start Reference Search | Reference Select . S foggng. - . Reference Cam Set Tracking
WORD2 |or Enable Enable Resened Rezerved 0= Reng dge 0 Prabe L Acees 0= postve dwecton L= FyngRefarence Reserved Fesened 1= incremental Resarved Reserved Aot Mode
813 812 1= Faling sage 1-Prabe 2 Azt P : o 8 4
Epos_STW2 3 1 o faunae TPrane 2 1= negatve dwecton |0 = Search Reference tocsy Acne
Pt saempi el Pt isetitto|  easeptithtiton
CONTROL STW2 STLE
e
wosts - [ — Resened Gota BESSD | g | b Gose 005 005 o5 005 o5
Sgn0i.Le Comperas B0 Trgger Command orque Hode) erasie Companent chan Bei B0 802 se1 e
WoR [ovERRTE Pt e, O
Wors DL TAEFE W BFence s i Fesoon g
Worpe [ MO 185505 bt iranens
oo [MOVELCT -
L [T ———
Worps [ AC W e e
Woross To e D
WoRD Tices Tt Ve

pos_stw1[0-15]

epos_stwl[0] FALSE Boclean v
epos_stwli[1] FALSE Boolean v
epos_stwl[2] FALSE Boclean v
epos_stwl[3] FALSE Boolean
epos_stwl[4] FALSE Boclean
epos_stwl[5] FALSE Boclean
epos_stwl[B] FALSE Boclean
epos_stwl[7] FALSE boaol

epos v e | R
epos_stwl[9] FALSE bool Ecolean
epos_stwi[10] FALSE Boolean v
epos_stwi[11] FALSE Boclean ¥
epos_stwl[12] FALSE Boolean v
epos_stwi[13] FALSE Boclean v
epos_stwi[14] FALSE Boolean v
epos_stwi[15] FALSE Boclean v

Boolean

Boolean

2. Set acceleration and deceleration override value (100%=16#4000 or 10#16384)

owane
OTe tegon 13 o u
815 B B12 11 Bio By Ba BT Bo. Bs. Ba B2 B1 Bo
= - e R S 5 T | W[ o e T o T e
worso i [ oo o e | onmies ? rovpee | tosmnon
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STATUS | WORD3 SunOt-Lfe spechi specic specihc specfe speche speche specihc speche
- - e e Spess oo | Ve sarmnerma | Momorr | - TR p——
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8 B b pl o 3 foalbevaton | ortoniponer | ovr = - . el
i v s o
T G e
worge [iers
o
Ll pr——
T o e R
ot WAt doie Fo i
v e Torteas
o ST -
o o e y [r— Gt | e | TR | T e
woroo v gl 2| g s - 5, Rcivomedze | Adate o e
<pe <pe <pe Start PIC pera
S
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s sriss | s TSI T el s 522
POS_STW2 Hardnare Lovts | Software Lowts 5 Start Reference Search | Reference Select oggng. Reference Cam Set Tracking
bomes | menas | -rasime | o one sase R R -
worea |o e i e e | 0o s | STTEEE | .| P e | R, - P freh
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Transfer to Controller and control using watch table

P control_word2[0-15]
velocity override

pos_setpoint [[Decimal v
[[Decimal v

Hexadecim: v

[ Decimal v |
vel_setpoint | Decimal " ¥ |
acc_override [Hexadecim: v |

e

reserved 0000 hd

Set the position command and velocity command value and pay attention to the scaling setting in FAS

PP MODE
NOTE: Telegran 111 PRORD: 11y
TS [75) Bt 810 ) 8 87 8 5 B
= . Traverse Tost Terget PLC Folomng Eror Viernng Soich Twa Toast
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velocity override 4000 4000 WORD Hexadecim: v
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N T R I
acc_override 4000 WORD Hexadecim: v
dec_override 4000 WORD Hexadecim: v
reserved 0000 _ WORD Hexadecim: v

4. Start task by toggling bit 6 of PZD1(STW1)
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Transfer to Controller and control using watch table

¥ control word1[0-15]

control_word1[0] Boolean ¥
control_word1[1] Boolean v
control_word1[2] Boolean ¥
control_word1[3] Boolean v
control_word 1[4] Boolean ¥
control_word1[5] Boolean v

Boolean v
control_word1[7] Boolean v
control_waord1[8] Boolean ¥
control_word1[9] Boolean v
control_word1[10] Boolean ¥
control_word1[11] Boolean v
control_word1[12] Boolean ¥
control_word1[13] Boolean v
control_word1[14] Boolean ¥

control_word1[15] Boolean v
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Introduction: EtherNet/IP process data

6 Introduction: EtherNet/IP process data

The CMMT in EtherNet/IP uses a PROFIDrive communication profile. It is possible to use Telegrams 1 (simple
speed control), 102 (advanced speed control) and 111 (position control).The telegram used is selected via Auto-

mation Suite.

PD Telegram 1:
Basic Speed Control

WORD INPUT OUTPUT
1. Control Weord 1 Status Word 1
2 Speed Setpoint Value | Actual Speed Value

@,

PROFIdrive

The process data are:
* PROFIdrive Telegram

* Extended Process Data (optional)

Controller -» CMMT

CMMT -» Controller

24 Byt

PD Telegram 102: PD Telegram 111:

Advanced Speed Control EPOS mode
WORD INPUT OUTPUT WORD INPUT OUTPUT
1. Contral Word 1 Status Waord 1 1. Control Werd 1 Status Word 1
2 Speed Selpoint Speed Actual 2 Pos Control Word 1 Pos Status Word 1
3 3. Pos ControlWerd 2| Pos Status Werd 2
:' _'?“"'"" ::: ; :‘::;v:\'“d 2 - 4. Control Word 2 Status Word 2
3 orgue ion Status - -
3 \! M Wi
5 Encoder Control Word 1| Encoder Status Word 1 : elocly Override ELOW Status Word
7. Encoder Position - MDI Pesition Setpoint | Position Actual Value
8. G1_XIST1 7.
. 8
a. Encoder Position " - :
o G XIST2 y MDI Velocity Setpoint | Velocity Actual Value
10. MDI Percent Active Fault Number
Acceleration
1. MDI Percent Active Waming
Deceleration Number
12 User Selectable User Selectable

EIP Connection 1 EIP Connection 2

—_—

e———»<«——32 Byte (optional)

—————2/4 Byte———»«———32 Byte (optiona)——»

The Extended Process Data (EPD) can be configured through Festo Automation Suite:
* Up to 8 inputs and outputs can be parameterized.

* Up to 32 Byte Input, 32 Byte Output.

* Once activated the length is fixed by 32 Bytes.
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