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Brief description

This is an instruction for using a CMD charge amplifier with a Siemens 1200 controller. In this example it is explained how
to stream data via UDP from the charge amplifier to the controller via UDP and send a command via TCP. This non-real-
time communication can be performed simultaneously to an existing real-time ProfiNet connection over the same line.
In this example the communication is done with program blocks, which are enclosed with the technote in the .scl file.
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Project setup in TIA Portal and block importing

Start TIA Portal and create a project.

e Assign a name to your project
e Select ‘Devices & networks’ and add a new device
e Add the PLC used (here: Simatic 1200 Station) = label on the right side of the PLC; firmware version on the

sticker

Add new device

Device name:

[PLC_1 |
[ — '5 Controllers Z
~ [ SIMATIC 57-1200
~ @ cru
=
Controllers » [l CPU 1211C ACIDCIRly

0
=

FC systems

[w) Open device view

» [ cPU 1211C DCIDCIDC

» [ CPU 1211C DCDCRY

v [l CPU 1212C ACIDCIRlY

» [ cPU 1212C DCIDCIDC

» [l CPU 1212€ DCDCRlY

« [l CPU 1214C ACIDCIRly
[l 5E=7 214-1BE30-0XB0
I t6ES7 214-1BG31-0XEO
Il 5E57 214-1BG40-0XE0

» [l cPU 1214C DODCIDC

» [ CPU 1214C DCIDCIRY

» [l CPU 1215€ ACIDCIRly

» [ cPU 1215C DODCIDC

» [ CPU 1215C DODCIRY

» [ cPU 1217C DCIDCIDC

» [ cPu 1212FC DaiDCIDC

» [l cPU 1212FC DCIDCIRY

» [ CPU 1214FC DCIDCIDC

» [l CPU 1214FC DCIDCIRY

» [ cPu 1215FC DaiDCIDC

» [l CPU 1215FC DCIDCIRlY

» [ CPU SIFLUS

L~
[ T——

%

Device:

CPU 1214C ACIDCIRly
Article no.: | 6ES7 214-1BG31-0XB0 |
Version: |V3.0 |'|
Description:

Work memory 75 KB; 120{240VAC power supply
with DI14 x 24VDC SINKISOURCE, DQ10 x relay
and Al2 on board; 6 high-speed counters and 4
pulse cutputs on board; signal board expands
on-board Ii0; up to 3 communication modules
for serial communication; up to 8 signal
modules for I/0 expansion; 0.04 ms/1000
instructions; PROFINET interface for
programming, HMl and PLC to FLC
communication

0K 1 | Cancel
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Network configuration
e Switch to ‘Network View’ — the PLC should be visible here

¥ 57-1200 statio...
T » PLC_1
CPU1214C E
b
—
g ] - <[] 5
Info Hﬂ Diagnostics ‘
General H 10 tags H System constants ‘l Texts ‘
Subnet: | Not networked [=]
: =
Time synchronization IP protocol
i (8) Set P address in the project
1P adaress:
Subnet mask:
[TUse router
’ S ~
e Select the device by clicking on the green square
e Select properties = Ethernet addresses
e Adapt the IP address to the one of your device
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Importing the blocks Devices

After the device is set up the function blocks need to be imported. The
function blocks contain the functionality of receiving data via UDP, send

data via TCP and the associated setting files. v | ] Projekt2
B Add new device

e Double click ‘Add new external file’ gh Devices & networks
v [1g PLC_1[CPU 15131 PN]

(External source files>Add external file). : ;
e Select the CMDProgram.scl file oy Dev,'ce con.ﬁgura“.on
%/ Online & diagnostics
» g Program blocks
» [ Technology objects
v (@} External source files

Ly e e
‘b' Add new external file
. Fi |
e Choose the file ‘programstructure.scl’. S FLC(’“"“"'“’“““’”“ open
ags
e Right click on the file and click on ‘Generate blocks from source’.  + [ ricdeta ypes ¥ cur Crrlex
» Engatch and force tables _;'g Copy Ctri+C
v [ Online backups & Faste Crl+v
T
b I:" Trac.es ¥ Delete Del
] :u; Device proxydata Rensme 2 l
23 Program info -
L PLC supervisions &alarr% ?0 DI:1‘.II"IE _Ctr|+K.
[Z] PLC alarm text lists ¥ Go offline -
b r"_u Local modules Start simulation Crrl+Shifeex
v
- i3 Ungrouped devices 54 Search in project cul+F [

i m Common data
- [5]) Documentation settings

erences

i p_@ Languages & resources

@ Online access Call structure
# Card ReaderlUSE memory 4 Assignment list

Froperties... Alt+Enter

After executing the folder program blocks contains all the necessary blocks. The program can now be loaded into the PLC.
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Setting up the CMD

e Runthe CMD Software Assistant
e The CMD charge amplifier can be found using the scan functionality of the assistant

For the CMD Setup please download the CMD Assistant from https.//www.hbm.com/en/2659/paceline-cmd-digital-
charge-amplifier/

[ CMD Softw:

-
I File [®9Device |3 Options @ Help

Ml r Scan for modules... |
b
| % Start identification
- l

Restart device

Restors Factory settings

Reload device parameters

Change parameter set

Recording dirsctory

Interval
Record O a o o I
o Lo <o -4 o

e The amplifier should now appear in the List of available devices.

Network adapter
TwinCAT Intel PCI Ethemet Adapter (Gigabit)

Scan
Scan status: 1 Modulefs) found

MAC address IP address Module name Firmware Sean
00:09:E5:00:60:DB | 152.168.1.2 New amplifier Nb 0000 | 3.74_08.03.2016

*

Addttional IP addresses

Here you can insett |P-addresses who can not be reached by the device-scan, because they lie behind a
gateway. Only modules can be reached whitch firnware-version starts with: 3

IP address Add...

192.168.0.2

e C(lick ‘Close’
e Connect to the charge amplifier by selecting it in the drop-down menu

Device
IP Address [Not connected |
Mot connected
152.168.0.2 [Unknown device] *
a
-
©:0 @ 1@ 20 L)

As soon as you are connected, make sure that the PLC and the CMD charge amplifier are in the same network and use
the same IP address space. If this is not the case the IP address space of the CMD should be adapted to match the one of
the PLC. After the configuration switch to ‘SignalOutput’ = ‘Digital’ and fill in the corresponding IP address of the PLC.
The default port of the program is 80. To activate streaming use the drop-down menu at “Activate” and set it to Enabled.

Now open the web interface of ClipX and activate the ProfiNet interface and enter the network settings.
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Program structure
e  Click the download icon, load the program and click ‘Go online’
ctfioe e M IR %) [ <eoch oo [
Extended download to dv .
Configured access nodes of *PLC_1*
Device Device type siot Interface type  Address Subnet
PLCY CPU1214CACD.. 11X PNIE 192.168.1.1
Type ofthe PGPCinterface: | §_Pruic [+
= (I TuinCAT-Intel PC1 Eshemet Adspter (Gigobit) || 09/ Q)
s Deecearsior X1 e |
e |
Select target device: | Show devices with the same addresses [}
Device Device type Interface type Address Target device
Accessible device - PNIE 19216811 ~ Ac2
- - PNAE Access address -
.|
I sosencn | [
)| (4 online status information: [ Display only error messages
Tehows| @ Scan comgleted. 1 compatible devices of 1 accessible devices found. ~l
49 Retrieving device information... i
Scan and information retrieval completed :
1mal sou .
st —
UDP Streaming:
e Switch to the data base ‘UDP Result’ and activate the live monitoring
a L =
B EJ? @ i, B Keep actual values gg Snapshot ™ ™, Copysnapshots tosta
UDP_Res
% Online & diagnostics el Name Data type Start value Monitor value
v |4 Program blocks 9 1 4@ v Swtc
B Add new block |2 @ls  headerten | Byte i) 1650 16%05
& Main [0B1] 9 S @ headerType Byte B3 16200
& Main_1 [0B123] [+ 4 a-w MeassureType Byte % 16200
4 Bytes_TO Real[F.. @ S as Count Ulnt 15
& Bytes To UDINT.. @ |=]6 @=  Timestamp UDInt 15000
4 Bytes_To_ UNTIF.. @ 7 @ans Charge Real 29857.13
& Telnet_Client[FB2] @ S e Voltage Real -1.020865E-26
& UDP_Receiver[FB. @
@ TP ipB1] )
@ Telnet Client DB.. @
@ UDP [DEBS5) 9
@ UDP_Receiver D [ ]
@ UDP_Result[DB6] © @
Now the live values from the CMD can be monitored and processed.
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TCP Command:

e Switch to the data base ‘TCP’ and adapt the last entry to the command that should be written (in this example
the sensitivity of the CMD is adapted, see chapter program structure)

TCcP
Name Data type Start value Retain Accessible f...
na - REM_TSAP_ID[9] Byte #( )
2 a = REM_TSAP_ID[.. Byte #( W
i3 a . REM_TSAP_ID[.. Byte # [v)
2 a = REM TSAPID[.. Byte @
s @ . REM_TSAP_ID[.. Byte # ™
36 @ = REM_TSAP_ID[.. Byte %)
7 a - REM_TSAP_ID[.. Byte # (v
8 @ . REM_TSAP_ID[.. Byte 6% (v
39 @ = » NEXT_STADDR Amay[1.6] of B.. [+ | (v
W0 <4a = SPARE Word 620 @
g as Data String 'CrkSensor_Senmivity ?QLSE 18 I~
e Enter the IP address of the CMD
16 @ a REM_STADDR{1] USInt 192
17 @ a REM_STADDR[2] USInt 168
18 €@ - REM_STADDR[3] USInt 1
19 4 a REM_STADDR[4] USInt 2 l}
20 @ - REM_STADDR[S] USInt 0
2149 - REM_STADDR[6] USInt
2240 = v REMTSAPID Array{1.16] of Byte
23 @ - REM_TSAP_ID[1] Byte 64
24 4@ = REM_TSAP_ID[2] Byte 23

e Activate the ‘Telnet_Client’ method and load, like it was done in the previous chapter, to the PLC and start it

B Add new block

& Main_1 [0B123]
4 Bytes_TO_Real [F.
3 Bytes_To_UDINT ..
4 Bytes_To_UINT[F...
& Telnet_Client [FB2]
4 LIDP Receiver [FA

The program can be stopped after a few seconds.

&

-

“UDP_Receiver DB"():

3 L}-IC het Clienc DB"():

The command should be written.
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Program structure

The program consists of the following components:

Main_1:
This routine is called cyclically. You can select whether you want to send commands to the CMD by calling
Telnet_Client or if you just want to receive the streamed data by calling UDP_Receiver.

TCP:
This data block stores the TCP settings.

TCP
Name Datentyp Starnwert Remanenz  Erreichbar a.. Schrei Sichtbari_. | Einstellwert Kommentar

13 41 = )} LOCAL TSAPID Arrayl1_16] of Byte
14 40 = » REMSUBNETID  Armayl1.6] of USint
15 41 = > REM STADDR Arrayl1.8] of USInt
16 | s REM.STEDDR[1] USint 192
17 . REM_STADDR[2] USInt 168
18 | . REM_STADDR[3] USInt 1
19 |a . REM_STADDR[4] USInt 100
ol . REM_STADDR[S] USInt 0
31 . REM_STADDR[S] USInt 0

40 = v REM_TSAPID Array1.16] of Byte

< REM_TSAP_ID[1] Byte 6%0
4| REM TSAP_ID[2]  Byte 200
25 - = REM.TSAPID[3] Byt 16%
5 @ REM_TSAP_ID[4]  Byte

The remote address must be updated to match the one of the CMD charge amplifier and the port is fixed at 23
because Telnet protocol is used for communication. The available commands can be found in the Interface-
description of the CMD.

Important: Every command must be ended with a ‘Carriage Return/Linefeed’, otherwise the command is only
buffered and not executed. Tia Portal uses the literals ‘SLSR’ for achieving this.
The local port can be anything between 100-65000:

- MNEAI_S IAUUK_LEN uUsint u v (L] (L] aoaress
= ¥ LOCAL_TSAF_ID Array(1..16] of Byte T num
. LOCAL_TSAP_I... Byte 0 t number
. LOCAL_TSAP_I.. Byte 200 al port number
= LOCAL_TSAP_|... Byte 1680 TeAF idilocal port number
~ ~a ~a — - " . .

In our eké_r'}ip_lé_Por’E 200is used.

Telnet_Client:

This function block is used to communicate with the charge amplifier. Therefore, it uses the command
T_Send_c. Please find further details in the Tia documentation.

Udp_Receiver:

This function block opens a socket on the port defined in the UDP data block and processes received packets.
The function block receives the UDP streamed data from the charge amplifier, processes them and stores them
in the structure UDP_result. It is also able to send UDP packets to other participants in state 8, which is not
necessary in this example.
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e UDP:
This data block saves UDP settings.

Connection TCON_Param 0
BLOCK_LENG™H  Ulnt 64
D CONN_OUC 2
CONNECTION_TYPE  USInt 19
ACTIVE_EST Bool FALSE

.

.

= blishment
. LOCAL_DEVICE_ID  USInt

.

.

.

.

.

.

:
LOCAL_TSAPID_L.. USint 2 number
REM_SUBNET_ID_L... USint 0
REM_STADDR_LEM  USint 0
REM_TSAPID_LEN  USint 0
NEXT_STADDR_LEN  USint [

~ LOCAL TSAPID  Arrayi1.16] of Byte
LOCAL_TSAP_I.. Byte 1620
_TSAP_l. Byte 80
LOCAL_TSAP_I. Byte 6%0
LOCAL_TSAP_I. Byte

5
g
d
£

IHEEEEEREEEREEERE

The local port must match the one selected in the CMD assistant for UDP-Streaming.

e UDP_Result:

UDP_Result
Name Datentyp Startwert Beobachtungswert Remanenz  Erreichbar a.. Schrei... Sichtbari.. Einstellwert Kommentar

1 <@ « Static
2 @= headerLen Byte 16#05 [ ™ ™ ™ =
s = headerType Byte 16%00 [l ™ (=] ™ [l
4 |40 = MeassureType Byte 16200 D E E E D
5 @@= Count 10534 =) =] =] =] =
6 4= Timestamp 0 5267000 =) =] =] =] =
7 @@= Charge Real 0.0 4468438E-16 =) =] =] =] A
8 4= Voltage Real 0.0 5320837E+33 [ =] ™ ™ A
o = <Hinzuflige n

UDP_Result stores the last received data packet. The header size is constant 5. The header type and the measurement
type are always 0. Count contains a consecutive number which is increased by 1 with each UDP packet. The timestamp
indicates a time delta since the start of the streaming and charge and voltage contain the measured values as float values

Disclaimer

These examples are for illustrative purposes only. They cannot be used as the basis for any warranty or liability claims.
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