CG Drives & Automation

TwinCAT PLC Controller

This quick start guide describes an example how to implement Emotron VSD device to
TwinCAT PLC controller. An Emotron example application is used in this quick guide.
Open the Example project

Copy the example project EmEtherCat_PLC.pro into a library on the hard drive.
Start the TwinCAT PLC controller and select Menu: File -> Oper select the project file.
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Read the net id and slave address
Open the system manager to read the master EtherCAT net id and the slave address.
Select the device from the node list and select the EtherCAT tab.
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Change the net id and slave address

To change the predefined net id and slave address in the example program select the
Resource tab.

iUt ak _Phe e - [Prg_vaidd

=101 x|
BR e [k Project Jreet Egras rine Widow el =13
T o R el o R B 5 A
ROGRAM Prog_vadCanral_EM =
=N AR —
(W) FE_vedClass_EM IFE) fovad_EM: FB_VadClass_EM:
[B) MaIN PAG) nSdoDateWrile'al IN
|W]) Pog Com_Sda EM [FRE) wSdoRdImWORD = 16#40C9;
(8 Pk s EM [PFIG] WS Wlr WIOFD =1 B9,
] bSdoWmeEnBOOL:
bStart BOO0L
bleftBOOL:
BFughtBOOL
bRstBOOL:
nhode B TE
nFane e TE;
nRetUINT,
bOperBO0OL
bREOOL
bLEBOOL
bRelIOneBOOL:
bRelTwo:BOOL
BDigOuWOne BO0L:
bBOsgOul Twa BOOL -
Dol st e -
) |
o0 =
7 Ibvsd_EM
FO_vadCinzs_EM
ETHERCAT _MASTER_METID_EM=jsMetldEthCamdaster bved_Oper——————————————p0per|
[ETHERCAT_SLAVE_ADRESS_EM-nVsd_EthCaSlavetds bved _R—bR
EM_SLAVE _State—wi/sd_SlenvaSiate bvad_L—bi
O=nved_SdoReadSubindex bved_RelOne—bRelCne
wSnRIn s _ScdoRendindes bvsd_RelTwol—bHel Twa
O-n'ved_SdovrieSublndes bvad_igluiCne~—bligOulne
wSdoWrlne-wivsd_SdoWintelndex bVad_DigOulTwol—blwgOul Two
nSdoDatenteVal-n'sd_sdoWnteData bWsd_RunCirll—bRunClrl
i t .| nved_Model—nMode
bSten—bVed Stant bvsd_Trp—bTrp
bLat—{bVsd_Left bvsd_Link—blink
biRtighi-{bVEd_Right bVsd_SdoDatalndcess—bSdoDnatadcess
bRst-{bVad_Fesat rivad_Sdovritet nd—nSoo0ateritat -
4 M
'I-] Fou) Esow Evﬁm T, Ao, . ] 3 |
[ et [Torget. Local (172161856111 Fun Tene: 1 | ISSENMBRMIAIES |(+/LiNE [0V HEAD

2/22

TwinCAT PLC Controller, Quick start guide r1.01. October 2011



CD Drives & Automation

Select the Global Variable section and change the EtherCAT master net ID and the slave
address. The default slave address is 1001.
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TcEtherCAT library
Open the TWinCAT PLC Controller and select the Resources tab and double click on the Library
Manager (Check the TcEtherCAT library reference).
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Make sure that the TcEtherCAT library exists as a reference, if not follow description bellow.
Select the library panel and right click on the panel to add additional library.
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Select the 7cEtherCAT. /b file and click Open.
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The EtherCAT library files are appended to the project.

= TwinCAT PLC Control -0l x|
filf) Fle Edt Project Insert Extras Online Window Help -8 x|
B e A e Y
2 Fesources TcBase lib 14.5.0911:14:08
B3 Glabal Variables TcSystemllib 15.2.11 16:15:48
. Global_Yariables TcUtilities lib 31.1.11 131132

TwinCAT_Canfiguiation [VAR_CONFIG) <Fi> STANDARDLIB5.6.9811:03.02
. “arigble_Configuration (VAR_CONFIG)

Bl library STANDARD LIE 5.6.38 11:0302 dlobal varisbles

Bl library TeEtherCAT b 610,10 11:25:58; global variables

B0 ibramy TeSystern ib 182,11 16:15:48: global variables {3 POUs

B0 ibrary TeUbities b 31.1.1113:11:32: global variables (21 CoE Interface

OE Functions
[ Distributed Clacks
(1 EtherCAT Commands
(1 EtherCAT Disgrostic
[0 EtherCAT State Machine

w8 Task configuration (2 FoE Inteface
Q ‘watch and Recipe Manager (20 SoF Interface
92 workspace F_CheckYendard (FUN)
F_GeWersionT cElheiCAT [FUN)

Alarm configuration
=

" ] POUS[™E Dot lypee] [ Visuslizaions @ Globel Vaiobles]

Loading library 'CAFROGRAM FILES\TWINCAT\FLC\LIBNTcEtherCAT lib'

POUS] ™8 Data types

Visualzations] §2 Resourcss] | [4] | ,
ONLINE [0V [FEAD

I |Target: Local (17216.18.58.1.11 Run Time: 1

Build the project
Select menu: Project -> Rebuild all
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Append the project to System Manager
Open system manager and right click on the PLC-Configuration in the node list.

Select Append PLC Project...

-, Untitled - TwinCAT System Manager 18] x|
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-=}= Device 1-Image-Info
- &1 Inputs
- §L outputs
- § InfoData
=58 Box 1 (YFAIFDU)
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Select the file EmEtherCAT_PLC.toy from the project library and click open. The “.tpy” file is the
symbolic file for the project and describes the PLC project. The file is created when building the
project.
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Bind Variable to PDO

Explore the inputs from device and outputs to device in the node list.

-, Untitled - TwinCAT System Manager
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=
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Ready

Local (172.16.18.58.1.1)

Select input variable from the node list and right click on Change /ink (binding) or double

click on the variable name.
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TwinCAT PLC Controller, Quick start guide r1.01. October 2011

7/22



CG Drives & Automation

Bind the variables to PDO data object. Select input byte and click OK. Do the same procedure

to all PDO input bytes.
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G netld]0]
LT netld[1]
ST netld[2]
LT netld[3]
LT netld[4]

T netld[a]

Id > IB1

| 0]
16 2¢ 0 UIn e [1u)
1B 28.0. UINTE[1.0]
1B29.0, UINTS[1.0]

> 1B 15500, UINTE[1.0]
1B 1551.0, UINTS[1.0]
1B 1552.0, UINTS[1.0]
1B 1553.0, UINTS[1.0]
1B 1554.0, UINTS[1.0]

> 1B 1685.0, UINTE[1.0]
540.0, UINTSARRE [6.0]

1B 1540.0, LINTS [1.0]

1B 1541.0, UINTS [1.0]

1B 1542.0, LINTS [1.0]

1B 1543.0, UINTS [1.0]

1B 1544.0, LINTS [1.0]

1B 1545.0, LINTS [1.0]
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¥ Exclude same Image
[ Show Tooltips

r— Show Variable Types
I Matching Type
¥ Matching Size
I~ &l Types

™| Enrap Mode

- Offsets
™ Continuous
™ Show Dislog

i~ Wariable Mame
™ Hand over
I | Tiake muer

Cancel

- @] User Out Byke 1
- @], User Out Byke 2
- @], User Out Byke 3
- @], User Out Byke 4
- § Wedtate

- § InfoData

--E8 Mappings

Ready

Local (172,16,18.58,1.1)

Bind the slave state variable to Box 1 Stafe object as shown below.

File Edit Actions ‘ew Options Help

., Untitled - TwinCAT System Manager

=10l x|

el 2R {222 (#3133

vy B BE® (B BQleleueen ?

SYSTEM - Configuration
PLC - Configuration
€ EmEtherCat_Plc
+ EmEtherCat_Plc-Image
=] standard
= T Inputs

Variable | Flags  Oriine |

Walue:

Mew Yalue: Farce..

Beleaze |

gt EM_TPDO_User_In_Byte_t Attach Yariable EM_SLAYE_State {Input})

wpl EM_TPDO User_In_Byte 2
gl EM_TPDO_User_In_Ewte_3
T FMTRON Lleer Tn Pute_4
&1 EM_SLAVE_State
- 4] EM_CONTROLER_State
= §L Outputs
| EM_RPDOC_User_Out_Byte_1
- @) EM_RPDO_User_out_Byte_2
- | EM_RPDO_User_Out_Byte_3
| EM_RPDO_User_Cut_Byte_4
1/ - Configuration
=B 1jO Devices
| == Device 1 (EtherCAT)
== Device 1-Inage
~=fm Device 1-Image-Info
&T Inputs
§. outputs
§ InfoData
1B Box 1 (WFAIFOL)
= @t TxPDO
gl User In Byte 1
&l User In Byte 2
il User In Byte 3
gl User In Byte 4
= §l RxPOO
- 4| User Qut Byte 1

EE I

- Configuration

| Adsddor
gt port
T FimOState >
T FimOWwWcState >
%f SlaveCount >
T DevState >
1 ChangeCount
& Devld >
- 4] Clg5laveCount

b3
»

¥

b

16 19500, AMsaUURESS [8.0]
1B 1556.0, UINT1E [2.0]

1B 1520.0, UINT16 [2.0]
1B 18622.0. UINT1E [2.0]

1B 15300, UIMT1E [2.0]

1B 1534.0, LINT1E [2.00

1B 1636.0. UIMT1E [2.0]

1B 1538.0, UINT16 (2.0

IB 1546.0, UINT16 [2.0]

~ Show Vanables
* Unused
™ Used and unused
™ Exclude disabled
¥ Exclude other Devices
¥ Exclude same Image
% Shaw Tooltips

— Show Vanable Types
™ Matching Type
¥ Matching Size
™ &l Types

I~ frray Mde

- Offsets

™ Continuous
™ Show Dislog

i~ Wariable Mame
™ Hand over
™| Take over

Cancel |

- @] User Out Byte 2
@] User Out Byte 3
- qp| User Qut Byte 4

B § WeState
- § InfoData
= -n"ﬁ Mappings
Ready [Lorel (172,16 18.55.1.1)
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Bind the Controller state variable to Device 1 DevState object. The controller status can be used

to monitor the status in HMI.

. Untitled - TwinCAT System Manager

File Edit Actions “iew Options Help

o [ml3

[D@wE &h sBRS2MADd|E| s

VES B @[ % BQllered | & 2

[+ B} SYSTEM - Configuration
= PLC - Configuration
& EmEtherCat_Plc
EmEtherCat_Plc-Image
=1-[B1 Standard
E| QT Inputs
- -l EM_TPDO_User_In_Byte_1
gl EM_TPDO_User_In_Byte_2
~gpl EM_TPDO_User_In_Byte_3
gl EM_TPDO_User_In_Byte_4
gl EM SLAYE State
¢ T EM_CONTROLER. State
= § Outpues
- @ EM_RPDO_User_Out_Byte_1
- L EM_RPDO_User_Out_Byte_Z
- @ EM_RPDO_User_Out_Byte_3
- L EM_RPDO_User_Out_Byte_d
B l 1 - Corfiguration
HB 1/0 Devices
-] =% Device 1 (EtherCAT)
== Device 1-Image
=% Device 1-Image-Info

EBox 1 {WFx/FOLY
= T TePDO
gl User InByte 1
gl User In Byke 2
gl User In Byte 3
gl User In Byte 4
= RxPOO

- @] User Out Byte 1
@] User Out Byte 2
- @| User Out Byte 3
- @] User Out Byte 4
- wedtate
- § InfoData
= ﬁ Mappings

Ready

Variable | Flags ~ Online |

Walue: |

Hew Value: Force: I Helease I

Attach Yariable EM_CONTROLER_State (Input) 5'

/0 - Configuration
=8 1/0 Devices
=94 Device 1 [EtherCAT)
1 Box | [VRXFDU)
g7 Adshddr > B 15500, AMSADDRESS [8.0]
%l patt > 1B 15560 LINTIG [2.0]
& FmlState > 1B 15200, LINT1G [2.0]
Gl FlbeState > 1815220 LINTIG [2.0]
T SlaveCourt > 1B 1530.0, UINT1E[2.01

-t ChangeCount > |B1536.0, UINT16[20]
-4t Devld > IB1938.0, UINT16[2.0]
- Gt CfgSlaveCount > |B 1546.0, LINT16 [2.0]

7~ Show Yariables

& Unused

" Uged and unused

I Exclude disabled

[V Exclude other Devices
¥ Exclude same Image
[¥ Show Toolips

7~ ShowYariable Types
™ Matching Type
¥ Matching Size
I~ &l Types

I | iray Wode

~ Offsets
™ Continuous
™ Show Dialog

i~ Warigble Mame
[~ Hand over
I Tiake aver

Cancel |

Local (172,16.18.58.1.1)

Do the same procedure to bind all the output variables.

. »Untitled - TwinCAT System Manager

Eil= Edit Actions %ew Options Help

=10l x|

D@ & R o=@ dnce e Al em?

B 5vSTEM - Configuration
= PLC - Configuration
& EmEtherCat_Plc
== EmEtherCat_Ple-Image
Standard
g1 Inputs
T EM_TPDO_User_In_Byte_1
T EM_TPDO_User_In_Byte_Z
gyt EM_TPDO_User_In_Byte_3
gyt EM_TPDO_User_In_Byte_4
&7 EM_SLAVE_State
H At FM CONTROIFR State
2§ outputs
& EM_RPDO_User_Cut_Byte_1
@, EM_RPDO_User_Out_Byte 2
@, EM_RPDO_User_Out_Byte 3
- L EM_RPDO_User_Out_Byte_ 4
T - Con i i
=B 1jO Devices
[1-5% Device 1 (EtherCAT)
=f= Device 1-Image
=f= Device 1-Image-Info

-8 Box 1 (WFJFOLY
- T T=PDO
& User In Byte 1
pl User In Byte 2
pl User InByte 3
wpl User In Byte 4
- §l RePDO
- gL User Out Byte 1
- dpL User Out Byte 2
- @) User Out Byte 3
- @) User Out Byte 4
- § WeStats
§ InfoData
@8 Mappings

Ready

Variable | Flags  Oriine |

Walue: |

AP Y | — 1

Attach Yariable EM_RPDO_User_Out_BEyte_1 {Output} x|

. 1

=1 £ 110 - Configuration |
=48 140 Devices
=% Device 1 (EtherCAT)
[ -4 Bos 1 [WEXAFUU|
{- @] User Out Byts 1
%] User Out Byte 2
%] User Out Byte 3
% User Out Byte 4

0B 26.0, UINTE [1.0]
QB 27.0, UINTE [1.0]
QB 280, UINTE[1.0]
QB 230, UINTE [1.0]

- Show Variables
i Unused

" Used and unused

™ Exclude disabled

¥ Exclude other Devices
¥ Exclude same Image
[Z Show Toolips

~ Show Variable Types ——
I Hatching Type

¥ Matching Size

I Al Types

I Ziray Made

— Offsets
™ Continuous
™ Show Dialog

[~ Wariable Mame
™ Hendcver
= Tiake over

Carcel |

Local (172.16.18.58.1.1)
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When all the bindings are done the explorer view should look as shown below.

- Untitled - TwinCAT System Manager =10 x|
File Edit Actions Yew Options Help

DS @H S0 PR A ey eah<e(2 eq[lwsd ed?
R —
o st Fge | e |
FC EmEtherCat_Plec
=¥ EmEtherCat_Flc-Image Walue I

(-2 standard Mew Walue: Force I Fielease |
= %T Inputs

] EM_TPDO_User_In_Byte_1 Comment:  [Vaniable of IECT131 project "EmE therCat_Ple" Updated with Task "Star < |
-yl EM_TPDO_User_In_Byke_2 ["/F/FDL Basio Output Data Byte 27
gl EM_TPDO User_In_Byte_3
-l EM_TPDO_User_In_Byte_4
T EM_SLAVE_State
&1 EM_CONTROLER_State
= ‘i Cutputs ;I
#l EM_RPDO_User_Out_Byte_1
bl EM_RPDO_User_Ouk_Byke_2
bl EM_RPDO_User_out_Byte_3
ot EOE 4
=8 ! 1) - Configuration
£ B 1j0 Devices
=} 5% Device 1 (EtherCAT)
=fa Device 1-Image
<%= Device 1-Image-Info

-8 Box 1 (WFX{FOLY
= §f TFDO
&l User In Byte 1
--gpl User In Byte 2
gl User In Byte 3
--gpl User In Byte 4
= §l RxPDO
d| User out Byte 1
-l User Out Byke 2
] User Out Byte 3
-l User Out Byke 4
=S
- § InfoData
= E’E Mappings

Ready Local {172,16,15.58.1.1)

10/22 TwinCAT PLC Controller, Quick start guide r1.01. October 2011



CD Drives & Automation

Watchdog
Select Box 1 from the explorer panel and choose the EtherCAT tab and click on the
Advance Settings button. The watchdog needed to be set to detect com fault in VSD Menu
[264] and to activate the SUP-bit indication in menu [2692].

7 lEmEther[at_Prnjett.tsm - TwinCAT System Manager

File Edit Actions

Wiew Options Help

=10 x|

|

DewHER B8 A=

Be v i B BB A E (%2 Qlee | €5 2

Bl 5¥STEM - Configuration

+1- B PLC - Configuration

E|- I} - Configuration

- 1j0 Devices

=558 Device 1 (EtherCAT)

Gener:  EtherCAT | Process Dalal Slarlupl CokE -Elnllnal Elnllnal

Type: fwPsFOU

Product/R evision:

[0/ 65540

-I- Device 1-Image
=f= Device 1-Image-Info Aulto Inc Addr IU
- §T Inputs EtherCAT Addr [ Advanced Seltings...
- tl Outputs
§ InfaData Previous Port: IMaster 7]
=69 Box 1 (VFK/FOU)
- T TxPDO
~d@pl User In Byte 1
-l User In Byte 2
@l User In Byte 3
gl User In Byte ¢
= §L RxFDO
bl User Out Byte 1
gl User Out Byte 2
o] User Out Byte 3
bl User Out Byte 4
g 2 ;’:;:;Zt; bttp:d M. emotron.com
E-&H Mappings
-g@ EmEtherCat_Ple (Standard) - Device 1 (EtherCAT)
i@ EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
41 I o
Server (Port) I Timestarnp I Message I -
OTwinCAT Syst,., 913[2011 3:01:26 PM 812 ms  Loading configuration of COM server TcEventLogger |
OTwinCAT Syst,.. 913/2011 3:01:26 PM 109 ms  Shutting down COM Server TcEventLogger |
OTwinCAT Syst,.. 913[2011 3:01:25 PM 718 ms  Saving configuration of COM server TcEventLogger |
OTwinCAT Syst,.. 13/2011 3:01:25 PM 656 ms  TwinCAT System Config mode requested From AmsNetId: 172,16,18.58.1.1 port 32777, |
OTwinCAT Syst,.. 913/2011 3:00:44 PM 750 ms  Skarking COM Server TcEventLogger !
OTwinCAT Swek... 9/13/2011 3:00:44 PM 93 ms TCRTIME Server started: TCRTIME.
OTwinCAT Swsk... 9/13/2011 3:00:44 PM 78 ms TCPLEC Serwver started: TCPLC.
OTwinCAT Syst... 913{2011 3:00:44 PM 78 ms TCIO Server starked: TCIO,
Timm AT e dandans AP s TETAr AT Cm i ek A T
Ready Local {172.16.18.58.1.1)

Watchdog Time Setting
Highlight the Set SM Watchdog value and type an appropriate value into the field.
Read the Bechoff EtherCAT documentation for more detailed information about the watchdog

setting.

Advanced Settings

FrMMU | 50
Init Commands

- ESC Access

Timeout Settings

— Startup Checking
¥ Check Yendar Id

V' Check Product Code
[ Check Revision Murber
I jv

[ Check Serial Mumnber

i~ State Machine
¥ Auto Restore States

™ Wwait for WeState is Ok
¥ Relnit after Communication Error

Iv¥ Log Communication Changes

i~ Final State
o Op " SAFEQP in Config Mode
 SAFEOP ¢ PREOP 7 IMIT

r~ Process Data
I~ Use LRD/LWR instead of LRW
¥ Include WC State Bit(s]

~ General

I Mo sutalhe - Wse 2. Address

r~ Info Data
I Include State

V' Include Ads Address
™| Include AcE Hetld

™| Include Channsls

I Include DT Shift Times

'watchdog
¥ Set Multiplier [Reg. 400h):

[~ Set PDI Wwatchdog [Reg. 410k):

¥ Set SM watchdog [Reg. 420h):

|25EIUEI 3:

lomn = ms [1000.080

m ::I ms:

[1000.000

o]

Cancel
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Generate mappings, select Menu: Action -> Generate Mappings.

., Untitled - TwinCAT System Manager - Ellzl

Eile Edt | Actions Wiew Options Help

Chrith

AR At ® e BQlEwelt @D 2

-5 =  Check Configuration Crl+H
-8 pL g Activate Configuration. . Cultsiicre | Vaistle| Flsgs  Orins |
© X
T @k SetjReset TwinCAT to Run Mode. .. Chrl+F4 Value: I
() @ SetjReset TWINCAT to Config Mode...  Shift-F4 New Value: Foce.. | Relesse |
%} Relnad Devices F4
LComment: Variable of IEC1131 project "EmEtherCat_Plc". Updated with Task "Slard
=) choose Targst System... F& ["F/FDI Basic Output Data Byte 3°)
Read Target Server Yersions. ..
Update Bus Coupler]IP Link Firmwmare. ..
Access Bus CouplerTP Link Register. .. J
-
Update EtherCAT FPGA via LPTx...
Export ¥ML Description. .. Chl+E 0
Impork ¥ML Description. .. Chrl+L

|'_:|..- 1C Delete Unused Variable Types. ..
$ Check Yariable Links

[=-%== Device T EERerCATY
-=f= Device 1-Image

=f= Device 1-Image-Info
%T Inputs

! outputs

## User In Byte 4
-§l RxPDO
| User Out Byte 1

w4l User Out Byte 4
[ § WeState

[ § InfoData

-8 Maopinas

< |

Generation of mappings

Local (172.16

Activate the configuration, select Menu: Action -> Activate Configurations.

- Untitleg AT System Manager =10 x|

File Edit | Actions Yiew Options Help

J [1 (& &g Generate Mappings
- hack CarFinrakinn

Chrl+M
hlaH

+Shift-F4

Chrl+-F4

fevaalan:ee eqleer &0

1 Vaiiable | Flags ~ Onine |

alue: |

= @ Set{Reset TwinCAT to Canfig Made. ..
%} Relnad Devices

Shift-F4
F4

New Value: Force.. | Belesse |

=) Choose Target System...

Read Target Server Wersions. ..

Fa

Camment: \aiable of IECT131 project "EmEtherCal_Pls" Lipdated with Task "Star ~ |
[™F=/FDL B asic Output Data Byte 3%

Update Bus Coupler/IP Link Firmware. .,
Access Bus Coupler)IP Link Register. ..
Update EtherCAT FPGA via LPTx...

Export sML Description. ..
Import sML Description. ..

Chrl+E
Chrl+I

- hils Delete Unused Yariable Types, ..
Sl Check varishls Links

=7 Device I (Etheral)
== Device 1-Image
=f= Device 1-Image-Info

[=- %) Box 1 (VFRFDU)
5t TxPDO
gl User InByte 1
gl User InByte 2
&l User In Byte 3
-] User In Byte 4
= § RxPDO
bl User Cut Byte 1
2l User Out Byte 2
-l User out Byte 3
] User out Byte 4
[ @ WeState
- § InfoDats
ﬁ Mappings

Activate configuration

Local (172.16.18,58.1.1)
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Press OK button.

. - Untitled - TwinCAT System Manager

File Edit Actions “ew Options Help

=8i=|

JDDWH\%I’&\&EE\MBIQ

YHERBE L% QS & B R

|- Efl] 5¥STEM - Configuration
PLC - Configuration
& EmEtherCat_Plc
=% EmEtherCat_Flc-Image
= Standard
B 8T Inputs
T EM_TPDO User_In_Byte 1
T EM_TPDO User_In_Eyte 2
T EM_TPDO User_In_Eyte 3
@ EM_TPDO User_In_Eyte ¢
T EM_SLAVE_State
gt EM_CONTROLER_State
E| §. outputs
2L EM_RPDO User_out_Byte_1
2Pl EM_RPDO _User_Out_Byte_2
2Pl EM_RPDO _User_Out_Byte_3
2Pl EM_RPDO _User_Out_Byte_4
1f - Configuration
B 1/0 Devices
-] === Device 1 (EtherCAT)
i} Device 1-Image
E -I- Device 1-Image-Info

-9 Biege 1 (WFE[FOL)

- §T TxPDO

gl User In Byte 1
gl User In Byte 2
gl User In Byte 3
gl User In Byte 4
= §) RxFDO

gl User Out Byke 1
gl User Out Byte 2
gl User Out Byte 3
gl User ut Byte 4
- WeState

#-§ InfoData

F1-88 Mappings

< |

Ready

\u"anah\el Flags ~Online |

Value: |

Mew Yalue: Faroe,. I Belease I

Comment: Wariable of IEC1131 praject "EmEtherCat_Plc"'. Updated with Task "Star;l
[WF/FDU Basic Dutput Data Byte 37)

| ]

T T 5ystem Manager x|
3/’ Activate Configuration

{0ld Configurations will be overwritten!)

Cancel |

o

Local (172.16,18.58,1.1)

Restart TWinCAT System in Run Mode, press OK Button.

File Edit Actions “ew Options Help

[ led - TwinCAT System Manager

=loix|

|

svd B BB ®| % RBASw | &E R

[ ﬂ SWSTEM - Configuration
PLC - Configuration
E14E§ EmEthercat_Ple
-1- EmEtherCat_Plc-Image
=1-[B1 standard
E| T Inputs
{ edpT EM_TPDO_ User_In_Byte 1
& EM_TPDO User_In_Byte_2
gl EM_TPDO _User_In_Byte_3
~gpT EM_TPDO_User_In_Byte_4
&7 EM_SLAVE _State
i gl EM_CONTROLER State
2§ Outputs
gl EM_RPDO_User_Out_Byte_1
bl EM_RPDO_User_Out_Byte 2
2Pl EM_RPDO _User_Out_Byte_3
-l EM_RPDO_User_Out_Byte_4
1jir - Configuration
BB 1j0 Devices
5% Device 1 (EthercAT)
i-=¥a Device 1-Image
=$= Device 1-Image-Info

=1 Box 1 (YF¥[FOU)

- & TxPDO

gl User In Byte 1

gl User In Byte 2
@l User In Byte 3

gl User In Byte ¢

= §L RxFDO

bl User Out Byte 1

gl User Out Byke 2
o] User Out Byte 3

gl User Cut Byte 4

- WeStake

- § InfoData

F1-88 Mappings

Ll |

Ready

Vanab\el Flags ~ Orline |

Walue: |

Mew Value: Force.. I Helease I

Comment: "Wariable of IEC1131 praject "EmEtherCat_Plc"'. Updated with Task "Star;l
[WFA/FDU Basic Dutput Data Byte 3%

| g

inCAT System Manager il

\?/I Restart TwinCAT System in Run Mode

| Cancel

Local (172.16.18.58.1
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TwinCAT PLC Control
Open TwinCAT PLC Control and login, select Menu: Oniline -> Login.

CAT PLC Control - EmEtherCg - [Global_¥ariables] =10 5[
fle Edt Project Insert Extras | Qnlne  Vindow Help _I_I- i) ﬁl
B=|E| 15|E)]eeE | I VN
mElJ S| e St Logot F1g
Qe Dotynioad FOGRAM FILESTTWINCATPLGILIEN T cEerCAT Ik
n s ROGRAM FILESA TWINCATIPLCALIB T cBase lib'
AN [PRG) o Sl 7 ROGRAM FILESITWINCATPLOLIENT cSystem lia'
4[] Pig_Cos_Sdo_EM [FRE] Pt FUOGRAM FILESYTWINCATPLOALIENT cUitities lib'
+/=] Fro_Fbus_Status_EM [FRG) Resebal ROGRAM FILES TWINCATPLOALIBY S TANDARD LIE!
§/2) Pro_YsdContral_EM (PRG) A —— Ea
Ereakpoint Dislog
Step over Fi0
StERin &
Single Cycle rlFS
Write Yalues Chrl+F7
Farce Yalues F7
Release Force ST
Wiite/Farce-Dialag Chrl+ShifE+RT

Show Call Stack, .
Display Elow Cantrol Chrl+F1L

Sipulation Mads
Communication Parameters, ,
Sgurcecade dawnload

Chaase Run-Time Systen. ..
Create Bootproject
Create Bootpraject (offiine)
Delete Bootproject

| PUUSI'I: Data typesl Vlsuahzal\onsl E. Hesuul:esl 4| | »
[ Logs into the target system and switches into the online mode [Target: Local (172.16.18.58.1.1), Run Time: 1 ] |ONLINE W READ

If the dialog form “No Program on the controller Down Load New Program?’ is shown, then
press Yes Button.

T PLC Control - EmEtherCat_Ple.pro® - [Global_Yariables] - ol x|
BB Fle Edit Project Insert Extras Online Window Help & x|
B D ol [ B G [ e
S Pous Declarations of the global constants
+ Declarations of the global library constants
MAIN [PRG) Declarations of the global constants
4/ Pro_Coe_Sdo EM FRE) Declarations of the global liarary constants
$[=) Pro_Fbus_Status_EM (PRG) Declarations of the glohal variahles
/] Pro_VsdContiol EM [PRG) Dizta allocation
Check task configuration
Implementation of task 'Standard’
FOU indices: 787 (38%)
Size of used date: 26087 of 1048576 bytes (2.66%)
Size of uzed retain data: 0 of 32768 bytes (0.00%)
0 Erraris). 0%Warningis)
y
\:!‘) e e = el o) o) U e e
Ve ] we | cane |
" ] POLf™E Data yped] T Visuslizations] §ou Rescurces] | 4] | ,
[ [Target: Local (172.16.18.58.1.1), Run Time: 1 MNP [ONOINE: [SM [RUN [EP [FORCE [0V [FEAD
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Runtime, Select Menu: Oniine -> Run (F5).

TwinCAT PLC Control

le Edit Project Inssrt

Extras

=l | e R e

3 POUSs
FB_\sdClass_EM [FB)

MAIN [PRE)
Fig_Coe_Sda_EM [PRG)

ntiol_EM [PRG]

Prg_Fbus_Status_EM [PRG)

" [=] PoUS"E Data.. ][] Visus. | 520 Reso.. |

nkdode=1
nPa

bRst-bVsd_Reset
B#00qrYsd_ModeSet

16#00qnVsd_ParSet

nRef=16#0000-{nsd_Ret

EM_TPDO_User_In_Byte_1=1
EM_TFDO_User_|
EM_TPDO_User_|

B#00—n'sd_StatusByteZeroPdo
nv'sd_StatusByteOnePdo
rv'ed_StatusByte TwoPdo

nvsd_SdoReadData)
wh/'sd_SlaveMNodeState
nvsd_AnOutOne|
nysd_AnOutTwol
nvsd_Stat)

—nZdoDatsReadyal=16#

—wSlaveState=16#0000
—nAnOutOne=16#00
—nAnOutTwo=16#00
—nStatus=16#00

-0 x|
Online. Window — Help (x|
oy P11 = - well| 5
- il .H 2o s oot 55
Reset
Reset Al
Toggle Breakpoint F3
Ereakpoirt Dialog
e over i
Stepin FE
Single Cycle CirktFS
Write Walues Chr+F7
Farge Values F7?
Release Force Shift-+F7
Write{Force-Dialog Chrk+Shift-+F7
Show Call Stack...
Display Elow Control CerbtF11
Simulation Mode —
Communication Parameters. ., =
o e Prg_vsdCantiol_EM Yer.1.0 I
Chonse Run-Time System, . 2011-08-13
Create Bootproject WxF/FDU Function Block Demo. EtherCat
Create Bootproject (affline) fboisd_EM
Delete Eootproject FE_VsdClass_EM
THERCAT_MASTEFR_NETID_EM="17216.18.58.2.1'sMetidEthCatiaster bved_Oper|
ETHERCAT_SLAVE_ADRESE_EM=16#03E9nVsd_EthCatSlaveAdr bvsd R—hR
EM_SLAVE_State=16#0000—wsd_SlaveState hsd_L—hL
(Iqnvsd_SdoReadSublndex bvsd_RelOne—hbRelOne
wSdoRdime=16#4CCAqn/sd_SdoReadlndex bWsd_RelTwor—hRelTwao
Oqnvsd_SdoWwriteSublndex bvsd_DigOutOne—hbDigOutOne
wSdoWrink=16#4CCIwhsd_SdowWwritelndex bWwsd_DigOutTwor—bDigOutTwo
nSdoDataiwriteVal=16#0000nVsd_sdowvwriteData bWad_RunCtrl—bRunCtrl
bSdowWriteEn—bYsd_SdoWriteEnable nvsd_tMode—ntodeO=16#00
bStan—bvsd_Star bvsd_Trip—hTrip
blLefiqbwsd_Left bYsd_Linki—HhLink
bRight—kv'sd_Right bv'sd_SdoDatalnAcess—hSdoDataAcess

| Starts the PLC

0
[Target: Local [172.16.18.58.1.1), Bun Time: 1 [ONLINE:  [SIM [RUN [EF [FORCE [0W [READ

Function Block

The system is in run time to view VSD status select Prg_VisdConirol EM.

TwinCAT PLC C

at_Pcpro® - [Pro_VedCo

B el £k prokct Irset Exras Onine Window belp

D8] D@l DISIEAR| ¥ [BIR|RIH [©F =] 8]w]8]efeon]d] 5]

= POUs
(W] FB_MsdClass_EM |FB)
[B] MAIN (PRE)
|B] Pop_Coe_Sdo EM [FRG]

e EMIBRIGL

| - o R ¥

[Tanget Local (17216 18.581.1), Aun Tame: 1 [OMLINE.

| i

_EM {PRG-FBOY] =10x|
e
(G001 & hsd_EM =
nSdoDatavviite'/al = 160001 -
widoFidinx = 16#4CC3
wESdohWrinx = 16#4CC3
bEATWrtEER *
BStan =
bRst=
niade = 16200
nFara = 16#00 e
bReOne =
BRaTwo =«
bDigOutOne =
bDigOutTwo =
bFRunCirl -
FOUT - -
fovsd_EM
FB_VedCl EM
THERCAT_MASTER_NETID_EM="172 16 18 58 2 1'sMNetldEthCatastor bvisd_Ope b0
ETHERCAT_SLAVE_ADRESS_EM=16#03E9-{nvsd_EthCalSlavesdr bvsd_F Lo
EM_SLAVE_Stata=1E#0008-wh'sd_SlmveSiate bsd_L—bl
O-nived_SdoReadSublndex bWsd_RelOner—bRelOne
wSdoRdine=16#CCI—whad_SdoReadindes bvad_RelTwo—oRalTwn
O=rved_SdoWwnteSublndes bved_DigOutOne—uDigOutOne
wEdoWrinas 16#4CCI—-whv'sd_SdoWritelndes Eved_DigQutTwo—bDigOutTwo
nSdoDataiyrite'/al=16#0001 -nvsd_sdovyiiieDain bW'sd_RunCal—bRunCil
bhSdoWriteEn—b\Vad_SdovWriteEnable sd_Mode—nModeO=16#02
bStar—{bhed_Star Tript—uTrip
bLeft-{bv'sd_Left bYsd_Lin bLink
bRight—{b''sd_Right bvsd_SdoDatalnAcess—bSdoDatadcess
bRst-{bVad_Resat nvad_ el dal, iteErrd=1
niode=1640<nVed_ModeSe nv's faf 1D dol 16£000
nFaras16#00-nvsd_FarSet whsd_SloveNodeState—wSlave State=1 680008
rFgt=16#0000nY=d_Fet rv'zd_AnOutOnef—ninOutOne=16#32
EM_TPDO_Usar_ln_Bhyta_1=16#ACnVed_StatusBytaZeroPda Aved_AnOutTwa—nAnOuTwas1 G432
EM_TFDO_L In_Biytir_2=16802 <nv'sd_StatusBvioOneFdo nvsd_Stat—nSatus=16400
EM_TPDO_User_In_Byle_3=16832-nVed_StatusEhie TwoFdo
EM_TPDO_User_In_Byta_4=16432-n\'zd_StatusByieThreeFdo
EM_RPDD_Usar_Out_Bhia_1 =1 G400 nvVed_ContalBhiaZ scPda b
EM_RPDO_Usier_Oul_Bryie_2=16000-nvasd_ConalByeOnePda «
EM_RPDO_User_Oul_Byle_3=16800-nVsd_ControlByte TwoFdo »
EM_RPO0_User_cut_Byle_d=16400-|nvsd_ContralByteThreePdo »
0|

P [FORCE [0V [READ
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CG Drives & Automation

Description of the properties

Property Name Description

Input sNetldEthCATMaster EtherCAT Master Net ID

Input nVsd_EthCATSlaveAdr EtherCAT Slave Adress

Input wVsd_SlaveState Slave Status Word InfoData->State

Input nVsd_SdoReadSubindex CoE SDO Read Object Sub Index

Input wVsd_SdoReadIndex CoE SDO Read Object Index

Input nVsd_SdoWriteSublndex CoE SDO Write Object Sub Index

Input wVsd_SdoWritelndex CoE SDO Write Object Index

Input nVsd_sdoWriteData CoE SDO write Object Data Value

Input bVsd_SdoWriteEnable CoE SDO Write To Object note | Enable 0->1 edge

Input bVsd_Start Start of The Drive / Frequency converter = com

Input bVsd_Left Direction "Left" (One direction must be Set =True)

Input bVsd_Right Direction "Right" (One direction must be Set =True)

Input bVsd_Reset Reset Error Status Of The Device note ! Enable 0->1 edge

Input nVsd_ModeSet Drive Mode 0=Speed, 1= Torque, 2=V/Hz, 3=Control Panel

Input nVsd_ParSet Parameter set 0=A, 1=B, 2=C, 3=D

Input nVsd_Ref Speed/Frequency Reference Value (0...65535) Eng.Unit 0-100%

Input nVsd_StatusByteZeroPdo Status Byte 0 VSD Status Basic Data

Input nVsd_StatusByteOnePdo Status Byte 1 VSD Status Basic Data

Input nVsd_StatusByteTwoPdo Status Byte 2 VSD Status Basic Data

Input nVsd_StatusByteThreePdo Status Byte 3 VSD Status Basic Data

Output bVsd_Oper VSD Is In Operation

Output bVsd_R Rotation Right Activated

Output bVsd_L Rotation Left Activated

Output bVsd_RelOne State Relay 1 (Default Function = Trip)

Output bVsd_RelTwo State Relay 2 (Default Function = Run)

Output bVsd_DigOutOne State Dig Out 1 (Default Function= Ready)

Output bVsd_DigOutTwo State Dig Out 2 (Default Function =Brake)

Output bVsd_RunCtrl VSD Control Via Bus is Activated O=run/stp Via
Remote/Keyboard/Option 1=run/stp Via Com

Output nVsd_Mode Drive Mode (00=Speed, 01=Torque, 10=V/Hz, 11=Control Panel

Output bVsd_Trip VSD Trip Bit

Output bVsd_Link VSD Link 1=0K, I/O device link established

Output bVsd_SdoDatalnAcess VSD SDO Data Write In Access

Output nVsd_SdoWriteErrld VSD SDO Write Error ID, (See ADS Error Codes, in Beckhoff
documentation)

Output nVsd_SdoReadData VSD SDO Data Read Value

Output wVsd_SlaveNodeState VSD Node Slave Status 0x01 Init , 0x02 PRE OP, 0x03 Bootstrap,
0x04 SAFE OP, 0x08 OP State, Ox1nnn messages (nnn=message
ID, see Beckhoff EtherCat documentation )

Output nVsd_AnOutOne VSD Default=Speed Is Selected For Speed Mode, 0-10V=0-
255d,4-20mA=50-255d

Output nVsd_AnOutTwo VSD Default=Torque Is Selected For Torque Mode, 0-10V=0-
255d,4-20mA=50-255d

Output nVsd_Stat Error And Warnings (see in manual)

In/Out nVsd_ControlByteZeroPdo Control Byte 0 VSD Control Basic Data

In/Out nVsd_ControlByteOnePdo Control Byte 1 VSD Control Basic Data

In/Out nVsd_ControlByteTwoPdo Control Byte 2 VSD Control Basic Data

In/Out nVsd_ControlByteThreePdo Control Byte 3 VSD Control Basic Data
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Change property value, double click on the property bStart to change the value to TRUE,
change also the variable value bRightto TRUE.

=10l x|
ETE
=|H| | S]esE2 2R & B oo [t 55
S POUs nSdoDatairiteval = 16£0001 C
~|Z] FB_WsdClass EM [FE] wSdoRdlnx = 16#4CC9
~[Z] MAIN PRG)
Prg_Coe_Sdo_EM [FRG]
Prg_Fbus_Status EM (PRE)
P
E|
bDigOutTwo = E|
bRunCtrl = B
— =
= DESCRIPTION WxF/FOU Function Block Demo. EtherCat b=
foved _EM
i FB_VsdClass_EM
ETHERCAT_MASTER_METID_EM="172.16.18.58.2.1'qeMNetidEthCatMaster h¥zd_Oper hOp
ETHERCAT_SLAWE_ADRESS_EM=16#03E9—nYsd_EthCatSlaveAdr bivsd_R—hR
EM_SLAVE_State=16#0008—w''sd_Slawve State bvsd_L—hL
I-nvsd_SdoReadSubindex bsd_RelOne—bRelOne
wSdoRding=16#4CCIqwh'sd_SdoReadindex bVsd_RelTwo—bRelTwo
I-nvsd_Sdovirite Subindex bVsd_DigOutOne—bDigOutOne
wSdowWrnz=16#4CCY—wiv'sd_Sdowritelndex bYsd_DigOutTwo—hDigOutTwo
nSdoDatawwrite’/al=16#0001 —{nVsd_sdo\WriteData. bsd_RunCtrl—bRunCirl
S itaE ke d S it nable nvsd_Model—nMode0=16402
bStanTRUE«{szd,Starl bvsd_Trip—hTrip
iylomiisinimmieiomi bsd_Link—bLink
bRight: nght h¥sd_SdoDatalnAcess—hEdoDataAcess
DHSTHOYSH_Heset nvsd_SdoWriteEnld—nSdoDataviteErrld=16#00000000
niode=16#00-nved_hodeSet nved_SdoReadData—nSdoDataReadval=16#0001
nPara=16#00—n"'sd_FarSet whsd_SlaveNodeState—wS|aveState=16#0006
nRef=16#0000nved_Fef nvsd_AnOutOne—nAnOutOne=16#32
EM_TPDO_User_In_Byte_1=16#ACHnVsd_StatusByteZeroPdo n¥sd_AnOutTwo—nAnOutTwo=16432
EM_TPDO_User_In_Byte_2=18#02—n"'ed_StatusByteOnePdo nv'ed_Stat—nStatus=16#00
EM_TPDO_User_In_Byte_3=16#32—n%sd_StatusByte TwoPdo
EM_TPDO_User_In_Byte_4=1B#32—nVed_StatusByte ThreePdo
EM_RPDO_User_Out_Byte_1=16#00-{n'sd_ControlByteZeroPdo &
EM_RPDO_User_Out_Byte_2=16#00—nv'ed_ControlByteCnePdo &
EM_RPDO_User_Out_Byte_3=16#00-nsd_ControlByteTwoPdo &
EM_RPOO_User_Out_Byte_4=16#00—nv'sd_ControlByte ThreePdo &=
) -
[T T = T A -
[ [Target: Local (172.16.18.58.1.1], Run Time: 1 [ONLINE: [5I+ [EID [EF [FOACE [0V [FEAD

Double click on nRef to change VSD reference value, type in the reference value and click OK.
The reference presents 50% eng. unit of the speed set in the example bellow.

=l0lx|
=18l x|
B ibvsd_EM =
= L nSdolDatavrite’/al = 160001 —
[B) FE_ViclClass_EM IFE) | wSdoRdine « 1684009
[B) MAIN PR wdaWng = 16840
[B) Pug_Con_Sdo_EM [FREG] bEdoWrileEn =
(8] Pog Fass_Sistss_EM [PRG) EEL:I"
(] -
nFara = 16400
Nt = 1640000
i e variable e | =
Ddvae: [TERBOD [ok Jpsrem
flazs_EM
THERCAT_MASTER_NET] 3 Mow ek [32767 Cancel | bvsd_Oper ilel3
ETHERCAT_SLAVE AL biveic_Fi—biR
EM & b'sd_L—bL
e bvsd_FelOne—oRelOne
A R | U T N T S e Y A bved_RelTwoF—bFRelTwo
1-rvsd_SdowWnieSublndes bsd_DigOulOnet—bDigOulOne
wSdoWnxe1G#ACCI—whsd_SdoWiitelndex bvad_DigOutTwa—bDighutTwa
nSdoDataWrileVal=1E#0001 ivsd_sdownteData s _FunCull—bFunCil
hSdowiteEn—bVad_SdawWritaEnabla rivad_Madar—ahadati=16802
biStart THUE-{bYsd_Stast bsd_Tript—bTrip
blot—{bvad_Laft bWsel_Linkl—bLink
bRught-{Bvad_Fight bysd_SdoDatolnacessi—bSdoDatnAress
bRst—bVsd_Fosot vad 16 ol itoErrd=1
nitode=16400-|nvsd_ModeSet nsd_SdoFieadDatal—nSdoDataFendyal=16#0001
. . wisdl_SlavitadeStatn—wSlaveSiatn=1 640008
rFiei=1E#0000 |n\f‘sd_l'\e! rvisd_AnOutOnef—nAnOulOne=1E#32
EM_TPDO_User_in_ oy - - S nvsd_AnCulTeol—nanOuTwo=1 6432
EM_TPDO_Lsar_ln_Pyta_ 2 iR _StaturBytnOnaPdo Avsd_Staf—nStatus=15200
EM_TPDO_User_In_Eyle_3=16432-nvsd_StalusByte TwoPdo
EM_TPDO_Lzar_ln_Fhta_d«156432—nved_StatusBytaThraaFdo
EM_RPDO_User_Oul_Byte_ rivsd_ContiolByle 2ecPda »
EM_RPDO_Usar_Out_Bhyta._ rivad_ContralRyteOnaFa -
EM_RPDO_User_Out_Byte_ nivsd_ControlByte TwoPdo »
EM_RPOO_Usar_Out_Ehyta_4-16800-sd_Contralfte ThisoPida &
]

[ [Target Lol (172 16.18.56.1.1], Fun Tane: 1 [ORUNE: (510 IENEN (67 [FORCe [0V [F
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Write values to controller, select Menu: Online -> Wiite Values (Ctrl+F7).

=1ol x|
Edit Project Insert Extras | Orine Window Help =181
| I 8 Logn F11 k|t eoan | mef | 5
=6 Elslsaals -, Jeeenlet] 5
3 POUs Daynload oot —
FB_VsdClass_EM [FB] R F5
MAIN (PRG) Stop Shift+F6
" Prg_Coe_Sdo_EM [FRG) Reset
Pra_Fbus_Status_EM (PRG) ez A £
0 LEM (PRG) Toqale Ereskpoint Fa £
Breakpoint Dialog
Step over Fif)
Stepin F5
Single Cycle Cerl+FS FFF>
Releas Farce Shift+F7
Wirite [Farce-Dialog Cerl+ShiFt+F7
Shaw Call Stack,..
Display Flowe Contral Chri+FLL
Simulation Mads, - —
Communicatian Parameters. . WVXF/FDU Function Block Demo. EtherCat 5
Sourcecode download fhvsd_EM
FB_VsdClass_EM
EC:;::ERD”D':;E;V“E“ : 1='172.16.18.58.2.1 —|shefldEth Cataster bvsd_p By
Create Bootproject (cfine) FESS_EM=16#03E9nV'sd_EthCatSlaveldr bWsd_R—hR
Delete Bootproject PWE_State=16#0008qw/'sd_SlaveState hvsd_L—hL
O—nvsd_SdoReadSublndex bi'sd_RelOner—bRelOne
w3daRdlnx=16#4CC9—w'sd_SdoReadindex hvsd_RelTwo—bPRelTwo
I-nWsd_SdoWWriteSublndex bvsd_DigOutOner—hDigOutOne
wSdowrne=16#4CCwvsd_SdowWritelndex bvsd_DigOutTwoi—hDigOutTwo
nSdoDataWwrite’/al=16#0001-{nVsd_sdo\WriteData bvsd_RunCirl—hbRunCirl
bSdoWriteEn—bYsd_SdovriteEnable nVsd_Modef—nModeO=16#02
bStart TRLEbYsd_Start bWsd_Trip—bTrip
blLeftbYsd_Left bWsd_Link—hLink
bRight TRLE—bYsd_Right bv'sd_SdoDatalnAcess—bSdoDatascess
bRst-bYsd_Reset nVsd_SdoWriteErld—nSdoD rricl=1
niode=16#00nvsd_ModeSst nv'sd_SdoReadDatal—nSdoDataReadyal=16#0001
nPara=16#00nVsd_ParSet wh'sd_SlaveMNodeState—wSlave State=16#0003
nRet=16#0000 1647FFFqnVsd_Ref nwsd_AnOutOne—nAnOutOne=1B#32
EM_TPDO_User_In_Byte_1=16#ACnVsd_StatusByleZeroPdo nivsd_AnOufTwal—nAnOuiTiwo=16432
EM_TPDO_User_In_Byte_2=16#02-{n\'sd_StatusByteOnePdo nved_Stafl—nStatus=16#00
EM_TPDO_User_In_Byte_3=16#32-n\/sd_StatusByteTwoPda
EM_TPDO_User_ln_Byte_d=16#32-n\/sd_StatusByteThreePdn
EM_RPDO_User_Out_Byte_1=16#00-n\/sd_CantrolByteZeroPdo &
EM_RPDO_User_Out_Byte_2=16#00-n"sd_ControlByteOnePdo o
EM_RPDO_User_Out_Byte_3=16#00-nV'ed_ControlByte TwoPdo &
EM_RPDO_User_Out_Byte_4=16#00—nV'sd_ControlByteThreePdo =
o) ~
POUs| ™3 Data Visua..| 52 Reso o
[/iites the set of changed values to the PLT once: [Taiget Local (172.16.18.58.1.1). Fun Time: 1 |ONLINE: [5 [EIG [EF [FORCE [0V [READ

When write of values is peformed to the VSD block, the operation status for the outputs should
indicate following: The rotation direction, Relay 2 (Default Run), the digital output 2 releases the
brake as default setting and Analog out 1 (where speed is default setting).

EM_TPDO_User_In_Byta_1=164FE
EM_TFDO_Uzer_In_Ehie_2=16402-
EM_TPDO_User_n_Ehte_J=16490-]
EM_TPDO_LUzar_ln_Ehta_d=16432
EM_RPOO_Usar_Out_Ehyto_1=164034
EM_RPDO_Usi_Oul_Bhyt_2=15400
EM_RFOO_Usor_Out_Byto_3=168FF-]

nved_StatusByieZeroPdo
nivsd_StatusByieOneFdo
nsd_StatusByvieTwoFdo
rved_StatusByte ThraaPdo
rvad_CantralByte 2 araPda &
rivisd_ContralByleOneFda »
nivsd_ControlByte TwoFdo =

EM_RPDD_User_Oul_Byle_4=16401

nived _ControlByte ThreeFdo &

- TwinCAT PLC Control - EmE at_Mc.pra® - [Pro_VsdControl B (PRG-FAO)] =10lx|
P oo E® Pojec Imet Egres oo Wiodow Help ==l =l
DlelE| DiSldnSEAR| 2 [RI@|G ] [T =] 0] @] ]
[00m| B—bvsd_EM =
PO nSdaDatawiites/al = 1680001 I
B] FB_VadClass_EM [FE) widoFidinx = 16#4CC3
(W] MaIN FRG] wSdohWrine = 1644CC3
[B] PugCom_Sdo_EM [FREG] bSdoWrileEn
Pig_Tbus_Stotus_EM [PAG) biStan =
m m 5_Shatus Fi
Fight =
Fs
nboca = 16800
nPara = 16£00 =)
nFel = 16#7FFF
bFieiOne =
bR Twn =
bDig0utdne =
bhigOutTwo =
=T -
) feivad_EM
FB_WsdClass_EM |
THERCAT_MASTER_METID_EM="172 161858 21" tor bvisd_Oy hOp
ETHERCAT_SLAVE_ADRESS_EM=16403E 9-{nved_EthCalS s pivert Rl—ix
EM_SLAVE_State=16R0008—wvsd_SleeState pded | it
1-{nved_SdoReadSubindes bvsdl_RelOnef—bFeline
widoRdines16#4CCwiv'sd_SdoReadindex bisd_RelTwol—bFRelTwo
I=niv'ed_SdoWriteSublndes bWed_DigOutOnep—&DigOutOne

B )

wEdoWrine=16#4CCI—whv'sd_Sdovritelndex bved_DigOutTwo—bDigOutTwo
nSdoDatalrite/al=16#0001nved_sdovymaData bWsd_RunCul—bRunCul
bSdowWriteEn—bYsd_SdovmeEnable ahfed biedel shdsdedonoEnn
biStan—|b\ae_Star bV _Tripl—bTrip
blet—bsd_Lon e _Linkf—bLink
bRsght=bved_Faght bvsd_SdoDatalinAcess—bSdoDatascs
bR#-bVed_Reset nvsd Sdol 2
niktode=16400-{nvsd_ModeSet n¥'sd_SdoReadDatof—nSdoDalaReadyal=16#0001
nParas1 6#00-{nvsd_ParSet Wsd SlmusahinaShetal—wSime Sttes 1 RH0NE
riFiets1E#7FFF-nv'sd_Fef rivizd_AnOutCnef—nAnCutOnes16#38

L = O

n'sd_Staf—nSiatus=16#00

|Tanget: Local (17216 1858171, Aun Time: 1 JORLINE: [SIH IGIE (65 [FORCE [0V [READ
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The Main program structure (The project is running in one task only).
Prg_Fbus_Status_EM, example to monitor the EtherCAT device status.
Prg_VsdControl, example to control the VSD.

Prg_Coe_Sdo_EM, example to read write service data objects.

Twint AT PLE Control - ErnttherCat_Ple.pro® - [MAIN (PRG-ST)] =101 x|
=l x|
- [B] FO_VedCisce_EM (FE)
W] Pro_Coe_Sdo_EM [PRIG)
(8] Pro_Flus_Status_EM PRG)
] P VadConhiol_EM [PRG] PROGRAMBLOCK:  MainVar 10
ALTHOR:
DATE: 2011-08-13
CHANGES.
DESCRIFTION VHFFDU Main EtharCat
]
(" Call Denice Stabus *)
l|Fr_Fous_Status_EMQ:
iF
D01 Call Device Stans )
[Fra_vedContral_EM():
ID0E [~ Coll Fead And Wine SO0 Dste =)
[Frg_Coe_Sdo_EM{;
i LT 1|
[ [Target: Local (172 16.18.501.1) Fun Time: 1 |Lin- 1. Ecl- 1 [ORURE:” [STH [ROR [6F [FORCE [0V [RESD

How to Stop PLC Controller and return to free run mode

To change status of the controller from run to stop mode, select Menu: Online -> Stop
(Shift+F8).

- TwinCAT PLC Cont [T - =10] x|
Bl i poject Imet Earms [onine window el lal=l
— Tl
||| @] e B e =] 5
=N Dervmiond #1007 i
(B FR_VedClacs_EM [FR) = =
8] Madh (575 T T U
|B) Pig_Coe_Sda_EM (FRG] i
W] Prg_Fhus_Stshus_EM [PAG]
| ]
Fin
(i)
ChriFS
CF7
[
Shift+FT
Cubst+FT
ChriFLL
o
I F i =
fevsd_EM
FA_VadClass_EM
M="172 161858 2 1'sNetdEthCatasior bvsd_Ope: hOp
ok Boptmalert fobfre) ESE_EMe1E0IEI-{nved_EmCatSiavesdr ved_Fi—oF:
Delstn Bootpeajact WE _State=16£0008<wvsd_SlemeSiate bivisd_L—nl
0-{nved_SdoFeadSublndex bY'sd_FielOnef—bFRellne
wSdoRdine=1604CCawvsd_SdoReadindes bvsd_FelTwop—oFelTwo
O-{nivzd_SdoWriteSublndes bYed_DigOutOnef—bDigOuttne
wSdoWrine=1684CCa<whvisd_Sdowritelndex bved_DigOutTwor—oDigOutTwo
nSdoDataiyrite/al=16#0001-nved_sdovyriteData bW'sd_RunCal—bFunCil
t :] rived_Mode—nModeO=16#02
bStart—bY'sd_Stast bVsd_Trip—&Trip
bleft<{b\Vsd _Left bvsd_Linkk—bLink
biRtight-{bved_Right bved_SdoDatalndcess—bSdoDatnbcass
bRst-{bvsd_Reset nv'sd, nSdol 2
nidodes=16#10-nVed_ModaSet nVad_SdoReadD. Sdob. 1= 16£0001
nPara=16400-|nVed_ParSet wi'sd_SlaveMNodeState—wSlaveState=1 60008
niRafs16E7FFF—nvad_Rat mvad_AnOutOns —naAnOuttne=16#98
EM_TPDO_User_In_Byte_1=168FE-{nVsd_StatusEhte ZeroPdo nv'sd_AnDulTwol—nanOul Two=16433
EM_TPDO_Usor_ln_Byle_2=156802—{rvad_StatusByteOnoPdo viad_Stal—nStatis = 16000
EM_TPDO_User_In_Byte_3=16#98-{nved_StatusEyte TwoFdo
EM_TPDO_Usaer_In_Bytn_4=16#33-nVsd_StatusByvio ThraePdo
EM_RPDO_User_Out_Byta_1=16#03-|nVed_ControlEnteleroFdo =
EM_RPDO_User_Out_Byte_ 216800 nVsd_ContralBhtaOnePda »
EM_RPDO_User_Ou_Byte_3=16#FF-|n\ved_ControlByte TwoFdo =
EM_RFDO_User_Oul_Byte_4=16401<n\vsd_ContralByipThrepPdo &=

" (8 Pousf"Eown [ veun % e ] =

]
Shops the FLE Target Local (172 16.16.56.1.11, Fun Tave: 1 [ONUNE: [514 IR [6F [FORCE [0V [READ
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Logout from the controller, select Menu: Online -> Logout (F12).

IS8 O8I 0E s gy —— | 510" lo]4 5]

3 POLs Diarload
[B] FE_VedClass_EM [FE)
[B) main R
Pig_Coe_Sda_EM [FRE] Togset.
foset &l

Prg_Fbus_Stshus EM [PRG)

riPara=1 6400

riFi=1EEFFF
EM_TEO0_LUser_in_Bytie_1 =1 64FF-
EM_TPDO_User_In_Byie_2=16402+
EM_TPDO_User_In_Byte_1=16430~
EM_TPDO_User_In_Byla_4=16431+
EM_RPDO_LUser_Out_Byte_1=16#00
EM_RPDO_Llser_Out_Byie 216400
EM_RPDO_Lser_Out_Byie 3=16#00
EM_RPDO_User_Oul_Byle_4=16400-

==l =l
. =1l x|
0001 =
s
CubFr
fovsd_EM
FH_wadClass_|
M="172.16.18.58.2.1'{zMetdEthCatdaster bi'sd_Crpe: biOE
Tt ol Thns ESS_EM=16#02E9-|n''zd_EthCatSlavesdr bvsd_R—bR
> PVE_Stote=16#0003-twh'sd_SleveSiate bvsd L—bL
nivsd_SdoFeadSublndes bWsd_RelOnep—bFelOne
wiSdoRdline=1BRCCE wvesd_SdoHeadindes bvsd_FelTwor—bRel Two
v _SdovwnileSubindos _ DOl —h g Ol
wSdoWrines 1 6FACCA—wivsd_Sdowritelnde |_DiggOutTwi—nDigOulTwo
nSdoDataiyrite/al= 1620001 nVed_sdovyiaData bWsd_RunCul—bRunCul
bSdovriteEn—bVsd_SdovymeEnable nv'sd_Mode—nModeO=16#02
bStan-bVsd_Star bVad_Trip—&Trip
blefi-{b'ad_Left bed_Linkt—bLink
bFaght-{b'sd_Fight bv'ed_SdoDatalnécesst—bSdoDmnicess
bFist-b\sd_Reset riv'sd nSdol: i
niode=16400-{nvsd_ModeSel n'sd_SdoFeadUatof—nSdolalaReadyal=16#0001

W

|_SlervveModo S et —wS =1 BI00E
rvsd_AnOulOne—nAnOulOne=168498
v _AnOutTwo—nAnOuTwo= 16433
nY'sd_Staf—nStatus = 16200

riviised_Fir
riviised_StamasBytoZoroSdo
n''sd_StatusBvieOnePdo
nved_StatusDyvie TwoFdo
nved_StatusDyieThreeFdo
nv'zd_ConrolByteZeroFdo »
nvzd_ControlByteOnePdo »
nvzd_ControlByte TwolPdo »
nivied _ControlByte ThreeFdo &

[Leaves the online mode of the system

[Target Local (172161858111, Aun Time= 1 [ORLINE: [51 [FOR [EF [FORCE [0V [F

Change system state back to free run mode. Open System Manager and select Menu:
Action -> Set/Reset TwinCAT to Config Mode.

File Edit | Actions Wiew Options Help

J [ & &g Generats Mappings

m & Check Configuration

B pLc & Activate Configuration. .

=8l 1ic @ Set/Reset TwinCAT to Run Mode, .,
E-F2
B

= Heload Ueyices

CtrHShift-F4

CAT System Manager

g = 5]

Chrl+M

v &R

[ e
S

N

= % 2Qllle et ©F

trl+H

Ctrl+F4

(=) Choose Target System...
Read Target Server Versions. ..

Update EtherCAT FPGA via LPTx. ..

Update Bus Coupler/IP Link Firmware. ..
Access Bus Coupler/IP Link Register...

Export XML Description. ..
Import XML Description, ..

Type:
Product/Revision:
4
Auta Ine Addr:
F8
Previous Pork:
Chrl+E
Chrl+T

Delete Unused Variable Types. ..
Check Yariable Links

BT User O Bye
2L User Out Byte 4
@ wicstate
§ InfoData
g8 Mappings

~@i EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
-G EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)

General  EtherCAT |Frucess Data | Startup | CoE - Orline | Oniine |

[wFResFDU

|0/ 65540

[
EtherCAT Addr: [~ {1001 =

Advanced Settings.. I

[Master

hittp: e, emnatrar, com

@ TwinCAT Syst,.. 971372011 3i25:08 PM 703 ms

@ TwinCaT Syst... 9J13/2011 3

@ TwinCAT Syst.. 971372011 3

€ TwinCAT Syst... 913/

@ TwincAT Syst... 3132011 3

@ TwinCAT Syst... 9132011 3:25:09 PM 125 ms

4]

Starting COM Server TcEventLogger |

TCRTIME Server started: TCRTIME,
TCPLC Server starked: TCPLC,
TCIO Server started: TCIO.

TCIOECAT Server started: TCIOECAT,

TCIOETH Server started: TCIOETH.

Hame [__[online | Type [Sze [ =addr.. [injout [Userid [Linkedto =l
ST User In Byte 1 ¥ oxon (3) USINT 1.0 26.0 Tpt O EM_TPDO_Liser_In_Byts J
&l user InByte 2 X 0x00(0) USINT 1.0 z7.0 Input 0 EM_TPDO_User_In_Byte_
#Tuser InByte 3 % 0x00 (D) USINT 1.0 28.0 Inpt 0 EM_TPDO_User_In_Byte
$TUser In Byte 4 ¥ oxon (o) USINT 1.0 29.0 Inpot D EM_TPDO_Liser_In_Byts
4 | ] $Twestate 1 BOOL 0.1 15220 Input 0 =
Server (Port) [ Timestamp [ Message jl

SetfResst TwinCAT to Config Mods. All Servers wil be temporary stopped!

&

20/22

TwinCAT PLC Controller, Quick start guide r1.01. October 2011
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Click on OKbutton.

File Edit Actions Wiew ©Options Help

| ,EmEthErEat_Proiect.tsm - Twi T System Manager

=10l x|

T IE RN EE]

g 2R E NN

ﬂ S¥STEM - Configuration

PLE - Configuration

-JEE EmEtherCat_Plc

=f= EmEtherCat_Flc-Image

= 1jo - Configuration
1/D Devices
== Device 1 (EtherCAT)
-I- Device 1-Image
=f= Device 1-Image-Info
%T Inputs
! outputs
€ InfoData
Box 1 {WFRIFDL)

g3l User In Byte 4
@l RxFDO
2| User Out Byte 1
@] User Qut Byte 2
2l User Out Byte 3
o] User Out Byte 4

=8

Variable | Flags | Online |

M amne: IUsel InByte 4

Type JUSINT

Group: ITKPDU— Size: I'IU—
Address: W User [D: IU—

Linked to... | |EM,TF’DD?UsaLIn,B}Itef4. Inputs . Standard . EmEtherCat_Plc

Comment: ;I

T T System Manager x|

\?/I Restart TwinCAT System in Config Mode

Cancel | j

|Port: 300, 1Grp: 0412007, Offs: 010, Len: 1

ADS Info:

- westate
- § InfoData
=-&H Mappings
‘B8 EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
-g@@ EmEtherCat_Plc (Standard) - Device 1 {EtherCAT)

4] | H

Server (Port) | Timestamp | Message

Reeady

Local (172,16, 18.58.1

Click on Yes button to load I/0O device.

| lEmEthErEat_PruiE(t.tsm - Twi System Manager

File Edit Actions VYiew ©Options Help

-lo|x|

DEwH Sk sBR8Ha =

v/ H BB L% ([EQE @R

Bl 5vsTEM - Configuration
PLC - Configuration
Y€ EmEtherCat_Plc

Yariable IFIags | Griine |

=f= EmEtherCat_Ple-Image Hame: IUSEI In Byte 4
: Standard e |USINT
= 1o - Configuration
=B 1) Devices Group: T«FDO Size I‘ID—
-5 D 1 (EtherCAT;
I Loce L (Etharca) pddess [B10AD] v B

Linked ta... | IEM_TF’DD_Usar_In_Byte_ai. Inputs . Standard . EmEtherCat_Ple

-
§ InfoData Bzt J
= B 1 (WFRIFDU)
- §1 TxPDO
&1 User In Byte 1 Twil System Man. x|

& User InByte 2
gl User InByte 3

i &1 User In Byte 4
@l RxFDO

4 User Out Byte 1
4| User Out Byte 2
| User Out Byte 3
2 User Out Byte 4

3‘) Load I/ Devices

|Port: 300, [Grp: Ox12001, [Offs: 0x10, Len: 1

ADS Infor

- Westate
[+-§ InfoData
=-E8 Mappings
@8 EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
85 EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)

OTwinCAT Syst,,. 9/26/2011 1:13:06 PM 93 ms TCRTIME Server started: TCRTIME,

€ TwinCAT Syst... 9)26/2011 111306 PM93ms  TCPLC Server started: TCPLE,

OTwinCAT Sysk,.. 9fZ6fZ011 1:15:06 PM 93 ms TCIOPNET Server started: TCIOPMET,

OTwinCAT Sysk,,, 9/26f2011 1:13:06 PM 93 ms TCICQECAT Server skarked: TCIOECAT,

eTwinCAT Syst,.. 9/26/2011 1:13:06 PM 78 ms TCIOETH Server skarted: TCIOETH.

EBTiinr AT St QAP 1 13NAPM TR ms TrTO Server started: TrT0

Reeady Local (172,16, 18.58.1.1)

4 |
Server (Port) | Timestamp | [Message -
OTmeF\T Sysk,,, 9/26/2011 1:13:06 PM 203 ms  Starting COM Server TcEventLogger !

TwinCAT PLC Controller, Quick start guide r1.01. October 2011
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CG Drives & Automation

Click on Yes button to activate free run mode.

CAT System Manager _ ol =i
e Edit  Actions Wiew Options Help
IDEEH SR s BER(HD (Eayda B e ([eq[dee B 2
SYSTEM - Configuration .
E--g PLC - Configuration Vaiible | Flags | Orline |
=-¥E& EmEtherCat_Plc
=% EmEthercat_Plc-Image Name: [UsernByte 4
Standard Ty [osinT
IO - Configuration
B /0 Devices Group: |T><F'DD Size: |1 0
= —Siv;:\,l,cfih;ﬁz? Address: 28 (0410) User ID: o
== Device 1-Image-Irfo Linkedto.. | [EM_TPDO_User_In_Byte 4. Inpuls . Standard - EmEtherCat_Fic
&t Inputs
& ououts N |
# InfoData -
£ &5 Box 1 (YFRIFDL)
- §T TxPDO
&1 User In Byte 2
g} Ez:; ;: :::E: 3 \:.\."J Activate Free Run
=l RxPDO
. @l User Out Byte 1 El
#p| User out Byte 2
2l User Out Byte 3 ADS Info |Fo|t 300, IGrp: 0412007, 10ffs: 010, Len: 1
| User Out Byte 4
& wcstate
& InfoData
=-E8 Mappings
& EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
-g@E EmEtherCat_Ple {Standard) - Device 1 (EtherCAT)
KN | i Bl
Server (Port) [ Timestamp [ Message -
€9 TwinCAT Syst.., 9762011 1:13:06 PM 203 ms  Starting COM Server TcEventLogger !
oTw\nCAT Syst... 9f26/2011 1:13:06 PM 93 ms TCRTIME Server started: TCRTIME.
oTw\nCAT Sysk... 9J26/2011 1:13:06 PM 33 ms TCPLC Server started: TCPLC, =
ﬂTwwnCAT Sywsk.., TCIOPMET Server started: TCIOPMET.
oTwwnCAT Sysk... TCIOECAT Server started: TCIOECAT.
O TwincAT Syst... 9026/2011 1 TCIOETH Server started: TCIOETH.
@B Tin AT Sweek QUPAIPNI 11306 PM 7R me TOTO Sarwer skarkad: TOTO
Ready Local {172.16.18.58.1.1)

The system is in free run mode.

Eile

inCAT System Manager

Edit Actions Visw Options Help

=[Ol

B

EErIEE R R

v @n® e zQleexed &n 2

B svSTEM - Configuration
B rLC - Configuration
4 1/0 - Configuration
- B 1)0 Devices
2. === Device 1 (EtherCaT)
idm Device 1-Image
=3 Device 1-Image-Info
@ Inputs
$! outputs
€ InfoData

~pT User InByte 1
-ogpl User InByte 2
&l User InByte 3
gyl User InBiyte 4
-l RxPDO
| User Out Byte 1
| User Out Byte 2
] User Out Byte 3
-l User Out Byte 4
§ WeState
-§ InfoDats
&8 Mappings
&8 EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)
. &8 EmEtherCat_Plc (Standard) - Device 1 (EtherCAT)

General  EtherCAT |F‘rocess Data | Startup | CoE - Oniine | Online |

|¥RFDU
Product/Revision: [0 /5540
Auto Inc Addr lU—
EtherTAT Adde [ [lo01 =

IMastel

Type:

Advanced Settings. . |

PFrevious Fort:

hitp: /v, emation. com

Mame | | Online Type Size | =hddr... | Injout | User 1D | Linked ta | ;l
T User In Byte 1 % OxAD (160) LISINT 1.0 26,0 Input 0 EM_TPDO_Lser_In_Byte_... J
&1 User In Byte 2 X Ox02(2) LSINT 1.0 27.0 Inptt O EM_TPDO_User_In_Byte_..
&l User In Byte 3 X Ox3azism LSINT 1.0 28.0 Inptt O EM_TPDO_User_In_Eyte
T User In Byte ¢ % Ox32Z (50} LISINT 1.0 29.0 Input 0 EM_TPDO_User_In_Byte_...
4| | ]| $Twestate o BOOL 0.1 15220 Input O =l
Server {Port) | Timestamp [ Message: |

€ TwinCAT Syst.., 9f
€ TwinCAT Syst... 9
TwincaT Syst... 9
@ TwinCAT Syst.., 9

Ready

Loading configuration of COM server TcEventLogger |
Shutting down COM Server TcEventLogager |
Saving configuration of COM server TcEventLogger |

TwinCAT System Config mode requested From AmsMetld: 172,16,18,58.1.1 part 32777,

Local (172,16,18.58.1,
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