Instructions

How to set up a WEBER C30S with
EtherCAT fieldbus on Beckhoff
TwinCAT 3
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1 ESI File for TwinCAT

Use the ABC CAN ETHERCAT V x_yy. xn file and copy it in the ESI (EtherCAT Slave
Information) directory of TwWinCAT 3. The path is normally located on Your local PC
under C\ Tw nCAT\ 3. 1\ Gonfi g\ | o\ & her CAT.

The File is used by TwinCAT 3 to know about the C30S EtherCAT device.

2 Hardware connection

Make sure that the C30S is connected to the EtherCAT Network and the unit is
switched on.

The lower Ethernet port (Portl) is the In while the upper port (Port2) is the Out. More
information on the hardware connection can be found in the C30S manual.

3 Configure a C30S slave

3.1 Insert the C30S bus coupler

In the TWIinCAT 3 project at the E/A tree add the Anybus Conmuni cat or CANat the
location of the bus system where it is connected to the bus:

i
Sucher: I M ame: |E3US Mehrfach |1 = | 0k I
Ty -4 Beckhoff Automation GmbH & Co. KG Abbruch |

--- BozchR exrath

-+ HMS Industrial Networks ~ Part

El @ Gateways ~

P ey Anybuz Communicator CaM #

I fﬂ Sanyadenki Co., Lid. ~

- m SIEB & MEYER AG D
¢ B [Ethemnet]
T

[ “Weitere Informationen [T Zeige versteckle Gerste ¥ Show Sub Groups
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It will then appear at the bus topology:
4 [Fem

4 L Gerate

4 == Gerdt 1 (EtherCAT)

*B b ozessabbild
B b ozessabbild-Info
ﬂ SyncUnits

Eingange
| Ausgange
B InfoData
l§ Bus Head (EK1z000
B # sDIEDO (EL1559)
™ 4al(EL3104)
boE a0 EL403)
b "] Bus out (EK1110)

k VOV OV W

i 5 (Anvbus Communicator CAR)
B TP

b B RxPDO
b O wiestake

b [ InfoData

Name the Device C30Sxx, so You can identify it later.

3.2 Configure the I/O Data

The 1/0O data has a fixed definition in the C30S. To get those use the following
procedure:

Please select the C30S participant on the bus, so You can view it's properties. Select
the Tab Process Dat a.

.Allgemeinl EtherCAT  Prozessdaten | Startupl CoE - Dnlinel Dnlinel
Sync Manager: FDO Liste:
5M_| Size | Twpe [ Flags Index [ Size [ Mame | Flags lsM [su |
a 192 MbxOut
1 192 Mbxin
2 1] Outputs
3 1] Inputs
4 »
FDO Zuordnung: FDO Inhalt:
Index | Size | Offs | M ame | Type | Diefault (hex] |
rDownload————— Fredefined PDO Azzignment: [keine] j
B P22 Fig Lade PDO Info aus dem Gerat |
[~ PDO Konfiguration -
Sync Unit Zuordnung... |
ame | | Online | Tvp | Grifie | =Adre, .. | Einfaus | User ID | ‘erkniipft mit |
#l State gz UINT 2.0 157z2.0 Eingang o
1 Adsaddr 0.0.0.0.0,0:1005 AMSADDR. g.0 1574.0 Eingang o

Now press the Load PDO i nfo from devi ce button.
TwinCAT will determine all the 1/0O bytes and inserts those.
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There are 29 input bytes and 2 output bytes:

.Allgemeinl EtherCAT  Prozessdaten | Startupl CoE - Dnlinel Dnlinel

Sync Manager:

FDO Liste:

WEBER

SM_| Size | Type | Flags
0 132 Mbwdut

192 Mbin

2 Outputs  F

1
3

29 Inputs F

4 4
FDO Zuordnung [0=1C12);

Index | Size | Mame

|_Flags |.5M

[su |

0x1400 290 T=PDO
0x1600 20 RxPDO

PDO Inhalt [0:1A00);

MF 3
MF 2

] 01600

r~ Download
[ POO Zuardnung
[~ POO Konfiguration

|ndex | Size | Qffs | Mame

| Type

| Default (hex |

0x2000:01 1.0 0o
0x2000:02 1.0 1.0
0x2000:03 1.0 20

m2000nd 10 an

Iput byte 0000
Input byte 0001

Input byte 0002
Ire ik bt NN

LISINT
LISINT
LISINT
LISINT

Predefined PDO Azzignment: [keing]
Lade PDO Info aus dem Gerat

Senc Unit Zuordnung...

Now the I/O data should be showing up at the C30S hardwawe tree:

a * 305 {Anvbus Communicator CAR)

F |

4
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Tx=PDi

Input byte 0000
Input byke 0001
Input byte 0002
Input byte 0003
Input byte 0004
Input byte 0005
Input byte 0006
Input byte 0007
Input byte 000G
Input byte 0009
Input byte 0010
Input byte 0011
Input byte 0012
Input byte 0013
Input byte 0014
Input byte 0015
Input byte 0016
Input byte 0017
Input byte 0015
Input byte 0019
Input byte 0020
Input byte 0021
Input byte 0022
Input byte 0023
Input byte 0024
Input byte 0025
Input byte 0026
Input byte 0027
Input byte 0025
RxPDC

& Cutput byte 0000
- Cutput byke 0001

LR
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3.3 Use the data

As the date is now available as a byte array under the PLC Hardware tree, we need
to sort out the values at the byte positions. The C30S manual is pointing out those in
the Interface description.

3.3.1 Create data areas and make the mapping

An easy way to map the data is to create a byte array with the same size, as the
C30S data in Your code:

C30S_ 1 InputArray AT *: ARRAY[O0..28] CF BYTE
C30S 1_Qutput Array AT®UX: ARRAY[O..1] CF BYTE

Now select all 28 input bytes and map them with the Change Mul ti Link. .. function
to the 28 output bytes of the C30S hardware.

Same thing with the 2 output bytes, which need to be connected with the 2 input
bytes of the C30S hardware.

Here the example for the 2 output bytes:

Al UIMLNGCOUD_L e ay e
S MAIN.C305_1_Inputirray[27]
S MAIN.C305_1_Inputhrray[28]
4 [ PlcTask Outputs
MAIN.C305_1 Cutputirray

51 Qukpukirray[0]

SAFETY Kopieren Skrg+C
CH+ Ausschneiden Skrg+
Eff Einfiagen ShrgHY
E Gerate Paste with Links
I == Gerit 1 (Etherd

#g Prozessabhi Change Mulki Link. ..

*3 Prozessabhi K Clear Linki(s)

P - i -
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The link dialog:

[N variablenverkniipfung 2.0 Byte{s) {Ausgang)

Sucher:

B

53 Gerate

-4 Gerdt1 [EtherCAT]

- FrnOCH] > OB 152000, UINT [2.0]
B Fronb/cChl > OB 15220, UINT [2.0]
- DevChl > GB1534.0, UINT [2.0]

: 8DI/8D0 [EL18549)
----- B Output > G¥E80,BIT[0.1]

----- B Output > G¥ER1,BIT[01]
----- B Output > G¥ER2 BIT[01]
----- B Output > G¥E83 BIT[0.1]
----- B Output > G¥E34,BIT[0.1]
----- B Output > G¥ER5 BIT[0.1]
----- B Output > G¥E8E BIT[0.1]
----- B Output > G¥ER7 BIT[01]

28 240 (EL4032)

..... Ei T

----- BB Analog output > GB 81.0, INT [2.0]
----- BB Analog output > QB 830, INT [2.0]
=+ C305 [Arwbusz Communicator CAM)

WEBER

x|

—Zeige Yariablen
i~ Unberutzt
¥ alle
[ Keine Dizabled
¥ Keine anderen Gerate
¥ Keine vom selben Proz.
[¥ Zeige Toalips
[ Mach Adresse sortier

— Show Wariable Types
™ Fazzender Tiyp
¥| Easzende Gralke
v Alle Typen
[ Aray Modis

— Offsets

v Eontinuierlich
[ Giffne Dialog

—Wariablenname:
™| (bergeten

[T | Obermeklmen

sbbuch | [ ok |
o

Now all hardware bytes are represented by arrays in Your code. You can access all

the bytes there.

3.3.2 Easy access to values

As we have only the byte arrays, we’d like to have a more practical way to access the
C30S values. Especially on Intel platforms there is also the byte swapping, which

needs to be done to interpret the values.

With the following structures the data can be accessed in a comfortable way. We
define a structure for the C30S outputs, which become inputs to the PLC:

{attribute 'pack node' :="'1'}

TYPE C30SQut _To PLA n :
STRUCT
NoFaul t:BIT;
ReadyToStart: B T;
XKBT,
NX BT
Dept hReached: BI T;
ReserveO: B T,
Reservel: B T,
Reserve2: B T,
Resul t _Prg: BYTE
Resul t _D agType: BYTE
Resul t _Code: U NT;
Resul t _Tor que: REAL;
Resul t _PreTor que: REAL;
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Resul t _Angl e: REAL;
Resul t _Dept h: REAL;
Resul t _ScrewTi ne: REAL,;
Resul t _CGycl eNo: LD NT;
END STRUCT
END TYPE

As well we define a structure for the C30S inputs, which are outputs from the PLC:

TYPE C30S n_To PLCQut :

STRUCT
Automatic:BI T,
Sart: BT,
Ackcol edgeFaul t: BI T;
TM: BT,
™2 BI T,
ExternDgital BT,
Reservel: B T,
Reserve2: B T,
Prg: BYTE

END STRUCT

END TYPE

If the byte swapping is necessary, the code could be looking like this in the Init
section:

PROGRAM MAI N

VAR
C30S 1 InputArray AT%*: ARRAY[O0..28] CF BYTE
C30S 1 Qutput Array AT%: ARRAY[O0..1] CF BYTE
I nput sHronC30s_1 : G30SQut _To PLA n;
Qut put sToC30s_1 : C30S n_To PLQQut;
fb_Saap2Byt es: Saap2Byt es;
fb_Saap4Byt es: Saap4Byt es;

END VAR

The Code section:

[lperformthe byte swapping for all inputs, if runs on a intel processor
fb_Saap2Byt es( in _bytes: =ADR(C30S 1 InputArray[3]));

fb_Saap4Bytes( i n_bytes: =ADR(C30S 1 InputArray[9]));

fb_Saap4Bytes( in bytes: =ADR(C30S 1 InputArray[9]));

fb_Saap4Byt es( i n_bytes: =ADR(C30S 1 | nput Array[13]));

fb_SnapdBytes( in_bytes: =ADR(C30S 1 | nput Array[17]));

fb_Saap4Byt es( i n_bytes: =ADR(C30S 1 I nput Array[21]));

fb_Saap4Byt es( i n_bytes: =ADR(C30S 1 _| nput Array[ 25]));

/lcopy over the data to the struct, to get easy access

MEMCPY( ADR( | nput sFronC30s_1), ADRIC30S 1 InputArray), 29);

/linsert here your step | adder code, to evaluate the C30S i nputs and set
the outputs accordingly

Qut put sToC30s_1. Start: =FALSE, //reset start singal

Qut put sToC30s_1. Prg: =10; //set progranm
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//copy the values fromthe struct to the data array
MEMCPY( ADR(C30S_1_Qut put Array), ADR Qut putsToC30s_1), 2);

If the PLC runs on a Motorola processor, the swapping has to be omitted!

3.3.3 Swap FB’s
For the byte swapping the following function blocks can be used:

3.3.3.1 2 Byte swapping
Init Section:

FUNCTI ON BLAK Snap2Byt es
VAR | NPUT
i n_bytes: PANIER TO ARRAY[ 0.. 1] CF BYTE
END VAR
VAR QUTPUT
END VAR
VAR
tenp: BYTE
END VAR

Code section:
tenp: =i n_bytes[ 0] ;

in_bytes?[0]:=in_bytes"[1];
i n_bytes”[1]: =t enp;

3.3.3.2 4 byte swapping
Init Section:

FUNCTI ON_BLAK Snap4Byt es
VAR | NPUT
I n_bytes: pointer TO ARRAY[O0..3] CF BYTE
END VAR
VAR QUTPUT
END VAR
VAR
tenp: ARRAY[O..1] CF BYTE
END VAR

Code section:

tenp[ 0] : =i n_bytes?[ 0] ;
tenp[ 1] : =i n_bytes?[1];

in_bytes®[0Q]:=in_bytes|3];
in_bytes®[1]: =i n_bytes?[2];
in_bytes?2]:=tenp[1];
in_bytes®[3]:=tenp[0];
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