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$optris 1. Hardware specification

1) Hardware specification

Regarding long distances (up to 3 km) between the infrared camera Optris Pl and a SPS master system
there is now an easy solution available.

With the Optris RS485 Kit (product code: ACCTRS485USBK) you can connect the USB port of your PC with
a RS485 module of a SPS master system.

SIEMENS SIMATIC S7 optris Pl

PC / Notebook / Netbook

RS 422 /485

power
supply analog or

digital

signal

output RS 485/ USB

adapter {virtual COM port)
USB extension
(inclusive)
indicator Cable extension

(length up to 3 km)
Picture 1 - Optris Pl infrared camera connection to a SPS master system (SIEMENS S7)
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Example of the hardware configuration you will need for a RS485 connection between the Optris Pl camera
and the SIEMENS S7 SPS which includes a RS485 module and also a PROFIBUS module (you can connect a
Optris CT/ CTLaser sensor with the PROFIBUS module).

In this manual only the connection with a Optris Pl camera is described.
You will need:

- Optris PI1160 / Optris P1450 / Optris P1640 / Optris PI1M or any other Optris Pl camera
- RS485kit (ACCTRS485USBK)

- SIMATIC S7-300, CPU 313C-2 DP
(Processor with a PROFIBUS module)

- SIMATIC S7-300, front module with digital and analog outputs
(To switch actors, for example signal lights)

- SIMATIC S7-300, CP 340
(Communication processor with RS422/485 interface)

- Software STEP 7, in this tutorial V5.5
(To configure the SPS regarding the RS485 module)

- SIMATIC S7 PC Adapter USB
(To connect the SIMATIC S7-300 to your PC)

All implemented commands for the Optris PI are described in the
»Serial Communication Description.pdf*, which is included in the Optris PI Connect Software folder.

[ 3
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1. Hardware specification

To connect the software Pl Connect with the RS485 kit is very easy.

Activate in the software Pl Connect at the menu TOOLS — CONFIGURATION - EXTERNAL
COMMUNICATION the mode “Comport” and select the Comport regarding your RS485 connection.

Snapshots / Copy to clipboard | Trig. Recording / Snapshots | Histogram | Extended measuring | Measuring colors
General | Measure areas | Temp. profiles | Temp/Time diagram | Device || Device (PIF) | Recording | Playing

| IR Image amanging | Alams | Extemal Communication

Mode

O off OIprC ® Comport
Comport

Port: coms|

Baud rate: 9600 v

Picture 2 - Activate comport communication
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You can look up on which Comport your RS485 Kit is assigned in your Windows Device Manager.

=R X

=4 Gerdte-Manager

Datei  Aktion  Ansicht 7

&= = E| H=

4.5 PC-0624
4 Y3 Anschliisse (COM & LPT)
. 75" ECP-Druckeranschluss (LPTL)

he!

> -8 Audio-, Video- und Gamecontroller

b X5 Bildverarbeitungsgerite

b "? comcom - serial port emulators

> M Computer

> 1) DVD/CD-ROM-Laufwerke

b L’t-,', Eingabegerdte (Human Interface Devices)
Picture 3 — Assigned COM-Port of your RS485 Kit

On the other site of the RS485 kit you have an A and B cable connected to the RS485 module of the
SIEMENS S7 SPS. Picture 4 shows you the PIN allocation of the Siemens SPS.

_—
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Pin Allocation The table below shows the pin allocation for the 15-pm sub D females
connector in the front panel of the CP 340-RS 422/435.

Table B-3 Pin Allocafion for the 15-Pin Female Connector of the Integrated Interface of the CP 340-RS 422/485

Female Connector | Pin | Designa- Input/Out- Meaning
on tion put
CP340-RS422/485%

1 |- _ -

[ 2 | T(A) OQutput Transmitted data (four-wire mode)
Y P - -
| 1
O :
& 4 |R(A)T (A) | Input Received data (four-wire mode)
:O g? Input/Output | Recewved/transmitted data (two-wire mode)
| 1] 1]
2 0 5 |- - -
|0 sl
o % 6 |- _ _
ity Oau
‘ n, O, 7 |= — —
La” o
\' 8 |GND - Functional ground (isolated)
)
— O 9 |T(B) Qutput Transmitted data (four-wire mode)
L 10 |- - -
11 |R(B)/T (B) |Input Received data (four-wire mode)
Input/Output | Received/transmitted data (two-wire mode)
12 |- - -
13 |- - -
14 |- - -
15 |- - -

*  View from the front

Picture 4 - PIN Allocation from Siemens CP340 manual (page B-17 / 187)
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2. Create a new project

2) Create a new project

The best way to implement a new project in STEP 7
is to use the internal wizard. Step 1 of the wizard program
only describes the functionality of the program.

Click “Next” to create the project step by step.

In Step 2 the user can choose the right CPU
corresponding to his project. All other hardware
settings are automatically set, based on this CPU.

If there are more than one CPU in one project the name
of this specific CPU can be set.

The Multi-Point-Interface (MPI) address set the
communication address between the CPU and the
STEP 7 software computer.

In this tutorial the CPU313 C-2 DP is used.

Choose your CPU and click “Next”.

—_—
~

STEP 7 Wizard: "New Project™ = X
& Introduction 1(4)

STEP 7 Wizar d: "View Project™

You can create STEP 7 projects quickly and easdy using
the STEP 7 Wizard. You can then start programeming
Immediately.

& 1 Cick one of the folluwing options:
) "Next*to create your project step-by-step

ﬂ ‘Finish' to creste your project according 1o the preview:
.

7 il Wizad o s e SHATI s _ oo |
Bach ] Next > | Finish | Cancel ] Help I
Picture 5 - Create a new Project with the Project
Wizard
STEP 7 Wizard: "New Project™ ﬁ
2l Which CPU are you using in your project? 2(4)
Py [crutype [ Order o [ 4
CPU313C BES7 313-58F03-0A80 i |

CPU313C-2D 6EST 313-6CF03-0AB0

BES7 313-6BF03-0AB0

CPU313C-2PP

CPU314 BEST 314-14G14-0AB0
CPU314 M 6ES7 314-5AE03-0A80 &

e I R

CPU name: jcpuz1a c-20p(1)

WP address: | memory 64KE;, 0.1ms/1000 -
) -msootsmqmam_]
-
Previews>
<pock [ wets | moen | concel | new |

Picture 6 - Choose your CPU
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2. Create a new project

The communication between the Pl and the Siemens S7
system is a cycle execution process. To add this
communication process the “OB1” for Cycle Execution
should be selected.

The language options for the selected blocks are:
STL: Statement List

LAD: Ladder Logic

FBD: Function Block diagram

The following project is explained with FBD language.
Select everything regarding picture 8 and click “Next”.

The last picture of the wizard program shows the existing
projects and permits to enter the new project name. In this
tutorial we will use “Point to Point” as project name.

After you entered a project name you can click “Finish”.

Next you will need to configure your hardware.

_—
(o]

STEP 7 Wizard: "New Project™ x|
{3 Which blocks do you want to add ? 304
s Block haime Symbalic: Name | i’

cB1 Cycle Execution

[ oB1o Time of Day Interrupt 0

[ oB11 Time of Day Interrupt 1

[]oBz Time: of Day Interrupt 2

[ oB13 Time: of Day Interrupt 3 |
I™ Select Al Help on OB
Language for Selected Blocks ——————————————————

[ s ¢ LaD & FED;
[ Create with source files Preview==»

<Back | hlest = I

Finish

| Cancel | Help |

Picture 7 - Select blocks and language

STEP 7 Wizard: “New Project™ x|
) What do you want to call your project? 44)
Broject name: [Poirt to Point
Existing projects: OPTRIS ISM

Profibus PP
PP Test
Check your new project in the preview
Click "Finish” to create the project with the displayed
structure.
Previews»
<pack | |[ Frisn cocel | hHep |

Picture 8 - Name your Project
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3) Hardware Settings

- C:\Programme)\Siemens\Step ‘3-‘:‘-,’ o
[§j] SIMATIC 300 Station
e MPI(1)

Z3; Point to Point -

=-[§ cruazc2oP)
[=-(z1) S7 Program(1)
(B Sources
3 Blocks

Picture 9 - Project Window

- C:\Programme\Siemens\Stqv proj
§] CPU313 C-2DP(1)

Z3; Point to Point -
(=& Point to Point
[= ATIC 300 Station
8 CPU313C-2DP(1)
[=(51) S7 Program(1)
(@) Sources
€3 Blocks

Picture 10 - Hardware of your Project

The process tree of this new “Point to Point” S7 program
includes the SIMATIC station, the CPU and the SPS
program blocks.

The Hardware configuration of the system and the selected
CPU are part of the SIMATIC 300 Station. In the hardware
configuration menu the user can add a new “Point to Point”

module manually.

To enter the hardware configuration double click on
“Hardware”.

A
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L HW Config - [SIMATIC 300 Station (Configuration) — Point to Point]

=LY E|
i Aoy
Brofie: Standad *
% 3% PROFIBUS DP B
PROFIBUS PA
l D608 « Y PROFINET 10
Coury = @ SIMATIC 300
w@c?
&3 cPam
% (1 ASinteface
(=) Industrial Ethemet
) PROFIBUS
1 PantaoPoint
Qi
0 P MO RS20
1 CP MORS2C
CP 340 20mA TTY
OP MO RS422/485
CP M0 RSZHC )
CP 40 20mA TTY
P 0 RS422/485

Picture 11 — Add new modules

T2 HW Config - [SIMATIC 300 Station (Configuration) — Point to Point]
Wy Faw0 ER Insert PLC Vsw Options Window Help

DE%-0 % & be dia @D R v CETET I o
Eind:

LT
T
‘ Profle:  [Stardurd ha
2 i CPUTNIC2 D;l; < ¥ PROFIBUS OP Al
2 0P FROFIBUS PA
22 DIT&/D078. % 45 PROFINET 10
24 || 2 =l SIMATIC 200
3 P =
[ [ cPawoRsazuss ] = @ cPaw
% () ASrtedace
@) Induainal Ethemnet
% (L) PROFIBUS
= () PorttoPort
&0 P30
0 CP340RS232C
1 CP 340 RS232C
CP 340 20mA TTY

CP 340 RSA22M4E5
A CP 340 RS232C

Picture 12 - New communication module added

The hardware overview window (red frame) shows the
reserved slots for the CPU (Profibus DP, Digital Input /
Digital Output DI16/DO16 and Counter Count).

You need to add a “CP340 RS422/485” module to your
Hardware from the “Hardware Catalog”.

If you don’t see the catalog yet, open it with the “Catalog”
Button (red marker at the top of the window).

Navigate to:
SIMATIC 300 - CP-300 - Point-to-Point >CP340.

The CP340 module has three different types of
communication protocols (RS232, 20mA TTY, RS422/485).

Once you click on “CP340 RS422/485” some of the Slots

of your Hardware on the left are marked green.

The green slots indicate the open positions for extra Modules
like the “CP340 RS422/485” module you need to add.

For a communication with the PI via USB-RS485 converter
(ACCTRS485USBK) the “CP340 RS422/485” module must
be dragged and released (Drag & Drop) on a free slot. Here
Slot 4 is the first free Slot.

10
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Properties - CP 340-R5422/485 - (R0/54)
General Addresses | Basic Parameters |

Inpats
Stat; l256 Process mage:
End: n ]'
Outputs.
Staet: [256 Process mage:
End: n ']
0K Parametes Cancel | Hep

W) Assigning Paramet s to Point-To-Point Cons
File EdR View Optiod

Nl

JST=TES]

| 8|

Protocok: lAsCII 'I

< | LI—I
Press Fi for help. Ee=lEd il

Picture 13 - Properties of the CP340 module

~

After the “CP340 RS422/485” module is added, double
click on it to open its “Properties”.

You need to change some protocol parameters so next
click on “Parameter”.

The “Inputs” and the “Outputs” of the CP340 specify the
internal address range of the communication data. You
may need this Information later in the software
programming section.

The Optris PI communication operates with an ASCI|
protocol structure.

In the new opened window change the “Protocol” on
the left upper side to “ACSII”.

Next double click on the letter symbol to open the
Protocol settings.

11
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|
X

Protocol

ASCH | T Roceving Dt | o For a correct communication with the Pl it is

necessary to set:

- End Code of a Receive Message Frame — -
@ On Expiy of Characte: Delay Tims Chaaclr Dol Tare: 4 it e Transmission Rate to 9600bps,
 On Receipt of End Charactars) 19 Eoal0: Bled o [ETX woam) e DataBits to 8,
I~ 2ndEnd 1D: Hen [T [FOL jascu) )
~ :
OnFecet Nt Comscas. (| o] e e Stop Bitsto 1 and
o T e Parity None.
Transmission Rate: Data Bits: Stop Bits: Pasity:
]SSCD 'Ibo: 8 -1 ﬁ—a W’w—ﬂ . “ ”
= ‘ Next click on “Interface”.
Abbrechen Hi¥e
[Protocol |
ASCIl | Transter | RecenvingData Inkerace | The “Operating Mode” sets the Full Duplex (Four
Opesaing Mode | - Iniial Stakeof the Receive Line — Wire) or the Half Duplex (Two Wire) mode.
" Full Dupbex [RS 422) Four'Wie Mode € Signat RIR] S V5 B :

[* et o twvimon ] © s m'm S The communication with the Optris Pl via the
1 B St e Bece ‘ ACCTRS485USBK Kit works in a
Half Duplex (RS485) mode.

After setting the Operating Mode to Half-Duplex you
can close the Protocol and Properties windows of
the CP340 module (save all changes).

o
Picture 14 - Protocol properties of the CP340 module
I |
{ ¥ )
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Wi t8 bt B

mas'm Ll el

0BS5S - call gy # 10 sctwss aeie

Clack Nemary

¥ Cloch penoy
Murtcry Byte

{No 0805 cot vy

h_

|

o | W || ]

I_]mun

Picture 15 - Properties of the CPU313 C-2 DP

——
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Next double click on your CPU (here CPU313 C-
2 DP (1) ) to open its “Properties”.

Go to Cycle/Clock Memory and set Clock
Memory to “ON”. You can leave the Memory
Byte at “0”.

Now close the “Properties” window and the
“HW Config” window to get back to the S7 main
overview window (save the changes).

A
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4) Software programming

I/SIMATIC Manager - [Test -- C\Programme!\Siemens\Step7\s7prajiTest]

&P File Edt Inset PLC WYiew Options Window Help

D |80 2| dn|e %) %]n jVM%a-

=

|J < Mo Firer >

=5 Test Syt dalz, 081
= SIMATIC 300 Station -

=-[@ cruatzc2oP
-G 57 Program(1]

Cut Gt
~{&] Sources
g Blacks Capy) Gl C
Paste Gl
Delete D]

Organization Block

PLC 13 Function Black.
—_—

Data Block.

Compare Blocks
Data Type

Reference Data »
WYariable Table

Check Block Consistency... I

Print 13

Object Properties... Alt+Return
Special Object Properties »

Picture 16 - Create a new Function Block

&8P File Edit Insert PLC View Options ‘indow Help
Do |89 5 Bl o B 2 [ <o Fire> =W
5 <
S S
‘EE o SereelPat | General-Pan 2] Cals | Abutes|
G Name Foid
Symbolic Name:
Symbol Comment: [
Created inLanguage:  |FBD =
Praject path: [
Ste Iocat
sl [E\Progranme\Sismens\SiepThTprofTest
Code Inteitacs
Date created: 08/18/201511:21:08 &AM
Last modfied 05/18/201511:21:08 AW 0BA18/201511:21:03 4
Comment O
Cancel Help
I

Picture 17 - Function Block Properties

At the beginning of the programming process it is necessary
to enter two different blocks into the system. A Function Block
(FC10) and a Data Block (DB10).

The Function Block (FC10) allows the creation of
schematic block diagrams.

Go to the Blocks section is the S7 program tree.
To create a Function Block right click on a free space on

the right side then go to:
Insert New Object & Function

Name: FC10

The best way for the beginning is to use the FBD
(Function Block Diagram) program language.

Enter the name and confirm with “OK”.

14
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KJSIMATIC Manager - [Test -- C:\Programme) Siemens\StepThsip ]
Ep Fie Edt Insert PLC View Options ‘indow Help o[-

0|89 & B a2 %) %[

E&P Test |5 5ystem data o 081

B SIMATIC 300 Station
=-[§ crum3c2OF e Gt
El &) 57 Program(1] Copy. CEC
{H] Sources Paste CEr,
o Blocks Delete Del

Organization Block
Function Block

Function
Rewire, .,

Compare Blocks. ..
Reference Data 3

Data Type
\tariable Table

Check Block Consistency...

Print 3

Object Properties... Alt+Return
Special Object Properties »

Picture 18 - Create a new Data Block

Properties - Data Block x|

General - Fart 1 IGensraI-ParlZl Calls | Alllihutssl

Name and type: [oe10 |shared DB =] =l

Symbalic Mame: Send

Sumboal Comment: I

Created in Language:  |DB -
Project path: I
St locat]
ﬂlg;?:cfca o IC.\PrUglamme\S\emens\Slep?\s?plu\\lesl_J"1
Code Interface
Date created: 09/07/2015 0:00:32 PM
Last modified: 09/07 /2016 03:00:32 P 03/07/2015 03:00:32 P
Comment: ;I

|
Cancel Help |

Picture 19 - Data Block Properties

Inside the “Data Block” (DB10) it is possible to generate all
data structures which are needed for the send, receive
and post processing processes.

To create a Function Block right click on a free space:
Insert New Object - Data Block

Name: DB10
Type: Shared DB
Symbolic Name: Send

Confirm with “OK”.

15
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EP Fle Edt Insert PLC View Options Window Help

After the new blocks are added they appear in the “Blocks”
overview window.

D |22 | 4 2R [dn|/o 25 % &

= Point to Point @ Sys[em data
= SIMATIC 300 Station = 0B1
= [@ crumacaor)  giFcio

Next double click on “FC10” to open the function block.

=0 S7Pogram(l) |
(@) Sources Within the block the parameters are saved, which will be
@ Blocks send from the SPS to the PI.

Picture 20 - Block overview

o T T
- Libraries
B stdlibs
Standard Library
SIMATIC_NET_CF
Redundant IC CGP ¥40

To add the send block FB3 to the created FC10 Block, open
in the left program tree:

Redundart 10 MGF V31

(=62 Redundant 10 CGP ¥51

= CP PP
E-ER P 30
i OBl P_RCY_OLDI CF340
. B2 PRCY CP340

: {ChFB3 P_SEND P340

© - FB4 P_PRINT CP340

© -} FBIZ P_RESET CP340

© {3 FBI02 P_RCY_OLD2 CP340

{3 FRIO3 P_SEND_OLD P3O

| -} FEI04 PPRINT OLD CP340
IR FBLIZ CP34O ...

O} FCS V24 STAT P34l

@ en2as
_SEND [ CP340

i dOFFCS V24 _SET CP34L |

\ 4

=

Send Data to CP340
“P_SEND"

DONE|-_ .
ERROR|-

STATUS|

.. —{uEm ENO|

Libraries > CP PtP - CP 340

Then Drag & Drop the Block “FB3 P_SEND CP340” from the
program tree on the left to the Network 1 in the FC10 window
on the right.

—Next enter a Name for the block where the red question mark
is located.

Picture 21 — FC10 with Send Data Block FB3

Name: DB 1 (the gap between DB and 1 is important)

16
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After inserting the name you are asked if
=l you want to generate the data block as
an instance block.

£ W Lbraries
@ stdibs
@ Standard Library
@ SIMATIC_MET_CP

Redundant 10 CGP 40
@ Redundant I0 MGP 31
@ Redundant 10 C5P V51
E-@ CPRP

£ & 3
43 FB1 P_RCY_OLDI CP340
4T FEz PRCY CP34D
O FE3 P_SEND CP3O
AHFB4 P_PRINT CP340
A0F FBI2 P_RESET CP340
40 FBI02 P_RCY_OLD2 CP34D
4 FBID3 P_SEND_OLD CP340
43 FB104 P_PRINT_OLD CP340
3 FE112 CP340
4T FCS uz4STAT CP3HL

LAD,/STL/FBD (30:150) |

'} The instanoe data block DB 1 doss not esist Do you

L peboesdd Confirm with “YES”.

(e Ho Help

AFFCE V24 SET CP34L
o emoss |
SEND [ CP3t0 3.

Picture 22 - Create an Instance Data Block

Each of this FB’s for the data communication needs an “Instance Data Block” to save the internal settings.
This Instance Data Blocks are integrated in the system like normal Data Blocks (in the main overview
window).

The only setting which must be changed is from “Shared DB” to “Instance DB” (normally this is changed
automatically when the block is created).

17
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ot

. —{Ew
. —{REQ
.=

. —|LiDDR
.. —pE_NO
. —{DEE_NO

. —|LEN

FB3

Send Data to CP340

“P_SEND"

DOME[- .

ERROR|

STATUS = _

ENO -

Picture 23 - Function Block FB3 overview

DBl

M0.4 —REQ
M1.1 =R
256 = LADDR
10 —{DB_NO
0 —{DEB_NO

7 = LEN

*P_SEND"

¥FB3

P34

DONE
ERROR
STATUS

ENO

~M1.2

—=M1.3

=HU10

Picture 24 - Inputs of the FB3 Function Block

The Function Block FB3 needs the following inputs/ outputs:

REQ: Initiates request

R: Aborts request

LADDR: The basic address of the CP340 (from picture 14)
DB_NO: Data block number

DBB_NO: Data byte number

LEN: Data Length

DONE: Request completed without errors

ERROR: Request completed with errors

STATUS: Error specification

The “Input Address” LADDR and the “Data Block Number”
DB_NO are the same we entered in the previous settings.
The first byte of the “Data String” should be the byte 0.

The length of the “Data String” is corresponding to the specific
“PlI Command” which is send.

To read the temperature of a measurement area with Index x
the command is: ?T(x) = 5 chars.

Any command must end with CR/LF (0x0D, 0x0A) - 2 chars.

The “DONE”, “ERROR” and “STATUS” values are assign to
the M1.2, M1.3 and MW 10 parameters. You will create them
later.

Enter the Inputs/ Outputs as shown in Picture 25.

Then save and close the FC10 window.

| 18
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BHLAD/STL/FBD - [DB10 -- “Send" —- Dpris_with

=1l x|

{3} File Edt Insert PLC Debug Wiew Options ‘Window Help _|ﬁ||5|

D@ lS ) BRo o

o e |[a | 2 6 [ 1< o [T w2

o ¥ e o0 e B by
——-x

Name Type Initial value
0.0 STRUCT
(s Libraries +0.0| [senar  |cHan B
+1.0| [senaz  [cmam T
+z.0| |sendz  |cHaR |
+3.0 sendd CHAR o
+4.0 sends CHAR e
—EI +5.0| [senas  [myTE BElega
= +6.0] |sema?  |myvTE EflegD
=2.0 END_$TRUCT
"o B =

Picture 25 - Input Data for DB10

QSIMAHC Manager - Point to Point

Fle Edt Insert PLC View Options Window Help
D |82 | % 222 dallo %58

=& Point to Point
= SIMATIC 300 Station
- [§ cPus1zc20P)
=z} S7 Program{1)
(B} Sources
€ Blocks

2% Point to Point -- C:\Programme’ Siemens\Step

Picture 26 - Overview with Receive Blocks created

The next step is to enter the “PI Command” inside the

DB10. Open DB10 with a double click.

For a better compatibility it is helpful to use a CHAR structure
for the request to send and a BYTE structure for the LF/CR
command.

Table 1 - Data for DB10

BYTE NUMBER
CHARACTER

B#16#A B#16#D

The initial value describes the start value if the system is set
from STOP to RUN mode.

After you entered the data as shown in Picture 26 you can
save and close the DB10 window.

After the three blocks FC10, DB1 and DB10 for the “Send
Data” process are created in the system, every “SIMATIC
System” needs a special block for the “Receive Data”
process.

The first steps to implement this process are the same like
for the “Send Data” process.

For a better overview it is good to create three blocks named
(FC20, DB2 and DB20). The three new Blocks are created
like the Blocks before (pictures 17-20).

(
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izl

4) (1) Floating-ponit fet, |

+ g3 SFCblodks
A it ntances
= W Lbraries
@ stdibs
+ @ Sandard Ubeary
@ SIMATIC_NET_CP
4 @ Redundant 10 CGP V40
= €3 Redundant 10 MGP V31
%) @ Redundant 10 CGP V51
- @ PP
= g P M0
& Fot_P.RCV.OWDI ¢

o % 0
DFB1 P SEMJ (PM

(3 Fle Edt Insert PLC Debug Yew Options Window Help

D@e-E & %R v tid|lc s

! xm@pgﬁ

¥C20 : Title

(Commont |

—{pB_]

NO

—{pEB_No

DR

ERROR

STATUS.

ENO;

Picture 27 - FC20 with receive Block FB2

DB2

M2.0 —{EN_R
M2.1 =R
256 = LADDR

20 —{DB_NO

2 —{DBB_NO

¥FBZ

CP340
“P_RCV*"

NDR

ERROR

LEN

STATUS

ENO

~M2.2

~MZ.3

=HWZ0

=HU30

Picture 28 - Function Block FB2 overview

Create the FC20 Block like the FC10 Block before and add
the “FB2 P_RCV CP340” block via Drag and Drop from the
left program tree.

EN _R: Enable data read

R: Aborts request

LADDR: The basic address of the CP340
DB_NO: Data block number

DBB_NO: Data byte number

NDR: Request completed without errors
ERROR: Request completed with errors
LEN: Length of message received
STATUS: Error specification

After you enter “DB 2” as name for the FB2 block you are
asked if you want to create the block.

The Booleans for the enable data read and the abort request
should be set with marker bytes (M2.0, M2.1).

The basic address LADDR of the CP340 is the same like
for the sending process.

The data block number specifies the data block to save the
incoming data (DB20).

The Data byte number defines the byte position of the
incoming string which should be the first saved byte.

The byte 0 and 1 of the incoming string are uninteresting
(Byte 0 = maximal length, Byte 1 = real length of the string).
Enter the Inputs/ Outputs as shown in Picture 29.
Then save and close the FC20 window.
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Propetties - Data Block x|
General - Part 1 | General- Pa 2| Cale | Attributes |

Name and lype [pE20 [shaed DB = =

Symbolic Name: Fecsive

Symbol Comment I

Created in Language: DB -

Project path: I

S locati

ot [E*Programme\Siemens\Stepris7prop Test

Code Interface

Date created: 08/18/2015 04:27:15 PM

Last modified: 08/18/2015 04:27:15 PM 08/18/2015 04:27:15 P

Comment: :I
[

Cancel Help

Picture 29 - Data Block DB20 properties overview

Next we create a new Data Block (DB20) the same way
we created the Data Block DB10.

Additional to the Name DB20 we enter a “Symbolic Name”
Receive to get a better reference within our program later.

Confirm with “OK”.

21

A

~



! e thermemeters 4. Software programming

Next open DB20 with a double click.
The data block DB20 saves the incoming data. The S7

OFle Edt Insert PLC Debtn View Options Window Hebr

DS H & ¢ BR|o o |thdao|2s6e]| < system needs the information how much space the internal
———d T ing sawll CPU should reserve for these data.
O.E STRUCT
- irates $0.0] [receive [strmncuia) | This information can be entered as a “STRING” value with a
e A maximum account of 14 bytes in the “Type” column.

The 16 bytes as shown in the example are the result of the
14 bytes incoming data and the two information bytes for
every string (Byte 0 = maximal length, Byte 1 = real length of
the string).

Picture 30 - DB20 Data Input

Enter the Inputs as shown in Picture 31.
Then save and close the DB20 window

This data string isn’t only made up of the measured object temperature. The following example shows that
this string only contains character bytes.

The Optris Pi answers of the serial command ?T(0) with !T(0)=27.7<C.

To get the temperature value out of this string, a post processing is required.

The solution of this problem is to delete the first 6 characters !T(0)=, the last two characters °C and the dot .
between the values.

The result of this example process is only the 277 as three character bytes.

A “String to Integer” data block allows converting this 277 to a normal integer value.
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Properties - Data Block x|
General - Part 1 | General - Part 2| Calls I Altlibulasl

MName and type: |DBEU ISharEd DB j I j

Symbuolic Mame: postprocessing

Symbal Comment: |

Created in Language: DE -

Project path: I

St loncati

Of?jlrz?:ct?ca on |C:\Plogramme\SiEmens\Step?\s?proi\T est

Code Interface

Date created: 08/18/2015 D4:52:33 FM

Last madified: 08/18/2015 04:562:33 PM 081842015 04:52:33 PM

Comnmeit: ;I
Cancel Help

Picture 31 - Data Block DB30 properties overview

IEILAD/STL/FBD - [DB30 - “postprocessing” — Dpkris_with_pi_J
i File Edit Insert PLC Debug View Options Window Help

D=H| &% =R]> - |tid|a]%

® ¥ & 0 e 2 by

To save the intermediate data it is helpful to add another
new Data Block, DB30 to the program.

Create a new Data Block DB30 the same way the Data
Blocks DB10 and DB20 were created before.

Also enter a “Symbolic Name”: postprocessing.

Confirm with “OK”.

Next open DB30 with a double click.

Enter the Inputs as shown in Picture 33.

Faczees e pe_mne v Then save and close the DB30 window.
4+0.0| [postprocessig [STRING[14]
11€.0| |relationdata |STRINGIZ] |'*C' The “postprocessing” string is to save the processed data.
o e The “relationdata” string is used to find the “°C” character

Picture 32 - DB30 Data Input

bytes.
The “AlarmPI” REAL value defines the alarm threshold of the
Pl temperature measurement.
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fHLAD/STL/FBD - [FC30 -- Point to Point\SIMATIC 300 Station\|

{3 File Edt Insert PLC Debug View Options Window Help
DEEH & B | tidn|o2s
= x
FC30 : Title:
£ New nety Comment :

@ (g Bit logic
# (X] Compara
o) S Converte Network 1: Title:
) {£3) Counter Comment :
+)- (o8] DB call
& {(g] Jumps
# {(z1) Integer f A 14
5 T DB20.DEB 0
1- __q Floating- L 14

-3 Move T DB20.DEB 1
(# {(a) Program
[ () Shift/Rot L 18
[+ (@) Status bi 24 DB30.DBB 0
# (@) Timers L 18

+ (33 Wordlog T DB30.DBB 1

L ol

Picture 33 - FC30 Network 1 overview

HEiLAD,/STL/FBD - [FC30 -- Dptris_with_pi_JP| =] S|
{F File Edit Insert PLC Debug | Wiew Options ‘Window Help _|EJ
W OVErviews Chrl+k §

D& 2-W[S) 4 & gvos
PLC Register
25 6 | Ik > |[mm s |

LAD Chrl+1
o ¥ & e 2 bﬂ|
—————rlx FED Chrl+a
E"@_ Int|  [ataview 44
B M riskwon A0 | pedaration View  Ctrl+s
=

Picture 34 - Change the View

The post processing will be implemented in a new function
FC30.

So next create a new function FC30 the same way the functions
FC10 and FC20 were created.

After the FC30 function is created open it with a double click.

The two entered data blocks DB20 and DB30 must be
initialized before the first usage.

The maximum length of the strings inside the data blocks is
14 bytes (DB20) and 18 bytes (DB30).

These both values should be loaded in the system and
transferred to the two first bytes of DB20 and DB30.
(Byte 0 = maximal length, Byte 1 = real length of the string)

To enter the Data in a text format as shown in picture 34
you need to change the View to STL as shown in picture
35.

After you entered the Data change back the View to FBD.
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Network 2 : Title:

Comment :

FCa
“DELETE"
g

PEDBZ0 _DEX PEDB30.DBX
0.0 0.0

“Receive”. "postproce

receive = IN ssing”.
postproces
6 =L RET_VAL|-sing
. ENO |

Picture 35 - Network 2 (FC4) overview

Next create a second network with a right click “Insert
Network”.

The second network of the FC30 includes a “DELETE”
function FC4.

This block deletes the first 6 bytes of the incoming string and
saves the post processed string as a new string.

You will find the function “FC4 Delete IEC” in:
Library - Standard Library - IEC Function Blocks

Add the FC4 Block via Drag and Drop to “Network 2” in the
FC30 function.

Enter the inputs as shown in picture 36.

The data for IN and RET_VAL can be entered by tipping the
first letter, r >receive and p > postprocessing.

A window opens where you can choose the variable.

IN: STRING variable to be deleted in
L: Number of characters to be deleted
P: Position of first character to be deleted
RET_VAL: Result string
IN: IT(X)=27.7°C
RET_VAL: 27.7C
( ]
L 2 )
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Network 3 : Title:

Comment :

¥Cl1
“FIND*

.. = EN

PEDB30.DEX
0.0

*postproce
ssing".
postproces
sing = IN1

PEDB30.DBX
16.0
*postproce
ssing". RET_VAL -Mw100
relation
data —{INZ ENO |-

Picture 36 - Network 3 (FC11) overview

The next step is to find the position of the “°C” character
bytes. For that you will need the function FC11. The
function FC11 is a “FIND” data block which can be used to
find a specific data string inside a string.

Create a new network = Network 3.

You find the Block “FC11 FIND IEC” in:

Library - Standard Library - IEC Function Blocks

Add the FC11 Block via Drag and Drop to the FC30 Block.
Enter the Inputs as shown in Picture 37.

Again you can enter the first letter and choose the wanted
variable from the new opened window.

IN1: STRING variable to be searched in
IN2: STRING variable to be found
RET_VAL: Position of the string found

IN1: 27.7°C

IN2: °C

RET_VAL: 5

26

A

~



4. Software programming

Network 4 : Title:

Comment :

.. —{EN

PSDB30.DBEX
0.0

halt

x ab e

“postproce

ssing"

postproces
sing =—-{ IN

10 =L

MUL00 —{P

0.0

ssing".

=g ing

PEDB30.DBX
Placzhalt
“postproce

postproces

Picture 37 - Network 4 (FC4) overview

Network 5 : Title:

Comment :

HW100 = W10l

Picture 38 - Network 5 (SUB_I) overview

The next “DELETE” function delete all character from the
position which was found of the “FIND” function before.

Create a new network > Network 4.

Add a new FC4 function (FC4 DELETE IEC) via Drag and Drop
to the FC30 function.

From: Library - Standard Library - IEC Function Blocks

Enter the Inputs as shown in picture 38.

IN: 27.7C
RET_VAL: 27.7

A helpful information is, that the dot . character of every
incoming string is 2 bytes in front of the °C character.

So the position of this character is two less than the position
which was found from the “FIND” function.

The “SUBTRACT” function only subtract the position in MW100
with 2 and save this value in a new MW101.

Create a new Network - Network 5.

You find the “SUB_I” function under “Integer function”.

Add a “SUB_I" Block via Drag and Drop to the FC30 function.
Enter the Inputs as shown in Picture 39.
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Network 6 : Title:

Comment:

"DELETE"

.. —{EN

PEDB30.DBX
0.0

PFDB30.DBX

ervariable
“postproce
ssing”. E ab 1
postproces “postproce
sing —IN ssing".
postproces
1=l RET_VALmsing

MUL0L —{P ENO .

The dot . character can be deleted because of the new
information about the dot . position saved in MW101.

Create a new network > Network 6.
Add a new FC4 function via Drag and Drop to the FC30 function.
From: Library - Standard Library - IEC Function Blocks

Enter the Inputs as shown in Picture 40.

IN: 27.7
RET_VAL: 277

Picture 39 - Network 6 (FC4) overview

Network 7: Title:
Comment :
FC38
ring to In
“STRNG_I"
. —{EN
PEDB30.DBX
0.0
ervariable
“postproce
ssing". RET_VAL 102
postproces
sing =S ENOf-

The “String to Integer” function allows a transformation of a string
into an integer value.

The only requirement is that the string is not equal to zero and
not greater than 6 character bytes.

The first character of this string can be a sign (+ or -) or a
number.

Create a new Network > Network 7.

You find the Block “FC38 STRNG_I IEC” in:

Library - Standard Library > IEC Function Blocks

Add a “FC38 STRNG_I IEC” function via Drag and Drop to the
FC30 function.

Picture 40 - Network 7 (FC38) overview

Enter the Inputs as shown in Picture 41.
S: Input string
RET_VAL: Result integer value
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Network 8 : Title:

Comment :

10!l
. =—{EN  OUT [=MD103

HMW10Z = IN ENO =

The next networks convert the integer temperature value into a
real value.

The reason for these steps is a comparison between the
temperature value and an alarm value which was entered in
DB30. Only real values can have decimal places.

Network 9 : Title:

IN: Value to be converted
OUT: Result

Comment :

DI_R
. =—EN  OUT[=MD104

MD103 = IN ENOD =

Network 10 : Title:

Comment :

This calculated real value doesn’t show the right temperature at
the moment.

The missing decimal place can be recovered with a division of
this integer value by 10.

DIV R
. =—{EN

MD104 = IN1
0UT =MD10S
1.000000e+

001 =~ INZ ENO =

IN: 277
RET_VAL: 27.7

Picture 41 - Network 8,9,10
temperature conversion overview

Create three new networks > Network 8, 9 and 10.

You find the functions “I_DI” and "DI_R” under “Converter” and
the “DIV_R’” function under “Floating-point fct.”.

Add the functions to the networks and enter the inputs as
shown in picture 42.
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Network 11: Title:

Comment :

CMP >=R
MD10S == INL1

DB30.DBD20
"postproce Al24.0
ssing". =

AlarmPI = INZ —

Picture 42 - Network 11 temperature
comparison

ChiP ==R
PPP et TH1

PPT ] INZ i

ChiP =R
PO m—f TH1

PP e THE =5

Insert Metwork  Chrl+R
Insert Emply Box  Alt4+-F3

Picture 43 - Network 11 create output box

Network 11 shows a comparison between the saved
calculated real value of the temperature and the saved
“AlarmP1” value of DB30.

If the incoming temperature is higher than the entered
“AlarmPI” value, the analogue output A124.0 is switched
on.

This output signal can control LED’s, motors or other
electronic devices to react of an incoming alarm signal.

First create a new Network > Network 11.
You find the Block “CMP>=R” under “Comparator”.

Add a “CMP>=R” function via Drag and Drop to the FC30
function.

Next right click on a free space within Network 11 and
select “Insert Empty Box”.
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ChaP >=R
i Enter A124.0 as output and select the equal sign from the menu.
?rr —INZ =
A - output in German Mnemonics
If you use the English Mnemonics in Step 7 use “Q” instead of “A”.
Alz4.0
—_— 124 - Start of the output addresses (can be looked up in the
=0 - hardware properties of the DI16/D0O16 module within the “HW

Config” window)

n]
=0 =l

Wvon

0 - number of the physical output at the module

Picture 44 - Network 11
enter output data

Connect the “CMP>=R” block with the created box.

ChiP =R

?rP —IN1
To establish a connection click the output on the right of the

aon TN 33 “CMR>=R” block and hold the left mouse button.
Then drag a connection to the input of the created output box.

I = The program will print a possible connection when you move the
L mouse to the right position at the output box while you hold the left

mouse button. Release the mouse button to establish a

Picture 45 - Network 11 connection.

connect Blocks

Enter the inputs as shown in picture 43 and 46.
Then save and close the FC30 window.
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DB1 DB2
¥B3 FB2
'-p._sum- ‘ - 'A; )
... =—{EN R (,Send”) M11=1 RE. s
M0. 4 —{REQ R (,Receive) M21=0 ... —{EN
. _
o pocle EN_R (,Receive®) M20=1 e | I,
— —
256 = LADDR DONEf-mM1.2 M2.1 =R ERRORLLMZ 3
10 —DB_NO ERRORLM] .3 256 —{ LADDR LEN|wzo
0.~ DEB_ND STATUS —mw10 20 —|DB_NO STATUS a0
7 = LEN ENO |
2 —{DBE_NO ENO |-

Picture 46 — cycle request overview

R (,Receive®) M21=1
EN_R (,Receive®) M20=0
R (,Send”) M1.1=0

The next step is to get a cycle measurement of the object temperature. These two blocks (,Send” and
.Receive*) are normally used to send one command and receive one answer.
To achieve a cycle request for the temperature it is important to set and reset the marker bytes for the enable

and abort requests.
The diagram shows the set and reset process which is needed to implement a cycle process between the

send and receive function.
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Network 2 : Title:

Network 3: Title:

|Co-nz :

Comment :

DBl

. —{EN

M0. 4 — REQ

M1.1—R

256 —{ LADDR
10 —{DB_NO

0 —DBB_NO

7 —{LEN

¥B3

DONE

ERROR!

STATUS

ENO

=M1.2

=M1.3

=MV10

MO. 4 =5

DB2

M2.0 —EN_R
M2.1—R
256 = LADDR

20 —{DB_NO

2 —{DBB_NO

¥B2
re Dat

“P_RCV"

NDR

ERROR

LEN

STATUS

ENO

=M2.2

~M2.3

=HMwz0

=30

block

Network 1 - 3 should be
inserted in the FC10 data

Network 1: Title:

Iv:om:

M.l

RS

This cycle process can be included with ,Flip Flop” functions of the Siemens Step 7 program. Network 1 - 3

Picture 47 - cycle request components

describe the functional configuration of the FC10 function and the internal shifts of the enable and abort

requests.

The DB1 and DB2 blocks were already created at the beginning of this tutorial (pictures 25 and 29 on page

19 and 21).

~
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Next open the FC10 block from the main
overview window and add two new networks.
Then cut the DB1 function and insert it in

PSLROEN; L7 FARIS? network 2. Now is one empty network before the
[“’“”": network with DB1 and one after it.

M2.1

" Add the “SR” and “RS” blocks from the “Bit

M2.0 =S NzZ.0
ks ] s logic” folder to network 1 and 3 like shown in
- picture 49.

Connect the blocks like shown on page 32.

To get the negation between the connected

=|[ | Fom— blocks drag and drop the negation from the “Bit
[ logic” folder on the two connections.

MO.4 —2 Nz, 1l

... ==L Q e I "HZ:‘D]"
g :L Connect the blocks and enter the input as

;ga;wun {5 . .
r - —2~| shown in Picture 49.

Then save and close the FC10 window.

Picture 48 - Block connection and Negation insertion
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ﬁﬁilAD!SIL;’FBD - [0B1 -- “Cycle Execution" -- Point to P
{3} File Edit Insert PLC Debug Yiew Options Window
D& %@~ ¢

=] x|
OBl : cycle fuction block
£ New nety Comment :
) (g} FB blocks
4 (g FC blocke .
@ {gy SFB block TR - Ticte:
#-{gy SFC blocl Comment :
Al utiple i
- # Libraries
CALL FC 10
CALL FC 20
CALL FC 30

Picture 49 - set up the request cycle

Next it is important to set up the call of every subprogram that
was created in every cycle.

The cycle function block OB1 defines the process structure of
every single cycle.

The “SEND” (FC10), “RECEIVE” (FC20) and “POST
PROCESSING” (FC30) block should be integrated in this
block.

Open the OBL1 block from the program overview and add call
up lines as shown on picture 50 to the block.

If you can’t enter the lines as text change the view to “STL”
(as shown in picture 35 on page 25).

Then save and close the FC10 window.
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[@eencey @0 g i Now right click on a free space in the overview
= " window and create a new “Variable Table” under
Copy atlic “Insert New Obiject”.
Paste: Gl
[Delete Dell

As symbolic name enter: temperatures
After the table is created open it with a double click.

Organization Block
Function Block
Function

Data Block

Data Type

Rewire. ..
iZompare Blocks, .,

Reference Data 3 TS T
varisble Table

Check Block Consistency...

Print 3

Object Praperties... Alt+Return

Special Object Properties 3

Picture 50 - create a variable table

?<Hten\peratures -- Point to Point\SIMATIC 300 Station\CPU313 t;270$;(717)7\7577?7rowu1

| [ 4] address — ['symbol Display format | Status value | Modify vae [ The created variable table “temperatures” can be

Ay icommando P1] used to check the calculated temperature (MD105),
2 DB10DBB 0 "Send".sendl CHARACTER b o

| e et S e to set a new alarm value (DB30.DBD) or to change
4 | DB1008B 2 “Send"sends CHARACTER ¢ the number of the measured area (DB10.DBB 3)
5| 0810088 3 "Sendrsendd CHARACTER o without going through all subprograms.

§_ _0810,088 4 "Send".sendS CHARACTER | 5

7 DB10DBB S "Send"sendf HEX B16204 . .

el e e T s Enter the data as shown in picture 52.

3| | area-Temperature P Then save and close the FC30 window.

10] Mo 105 FLOATING P...

ﬂ_ fiAkarm PI

E_ :DB30.DBD 20 "postprocessing” AlarmPl FLOATING_P... | 300

13

Picture 51 - variable table data
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5) Download program to SPS

QSIMATIC Manager - [Optris_with_pi_JPR_3 -- C:\Pr -0 5[
@ File Edt Insert PLC ‘iew Options Window Help =& 5[
D28 &4 e fa)le % % & |[<ne
= Optris_with_pi JPR_3 T flata 13 0B1
E-El SIMATIC 300 Station & FE3
= 1§ CPURI3C-2DP() & Fr4
=z 57 Program{1] S FC10
(3] Sources o FC20
g8 Blocks Srm
4 DB2
o 0e20
4 D10
M temperatures and status!
L3 SFESZ &% SFBS3
43 SFC20 &% SFC24
i3 SFCEE & SFCE9
Downloads current object to the PLC, |
ol
BpFle Edt Inset PLC View Options Window Help - & x|

Copy...

F&2
Insert Function Block

) [The object FB2' alisady exists. Do you want ta overwits it?
LAY

Fienare;..

O N I

&
r SFC58 &% 5FCE9

Press F1 to get Help. PC Adapter(MP1

Picture 52 - download to SPS

~

After you connect the SPS to your programming PC via
the “SIMATIC S7 PC adapter USB” and start up the SPS
you can download your program to the SPS storage.
Make sure the SPS is set to “STOP”.

To download your program to the SPS click on the
“Download” button on the top of the program overview.

If you are asked to overwrite data on the SPS click “All”.
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Download (294:36)

'E Do you want to load the system data?
L3

Tes Mo

Picture 53 - download system
download

=

Station:

SIMATIC 300 Station
Module:

[0¢2/0] CPUZ12 C-2DP(1)

Cancel

Picture 54 - download process

~

Also click “Yes” when you are asked to load the
system data.

When the download is finished the SPS is ready.
Start the SPS by putting the SPS into the “Run”
mode.

Make sure to connect the SPS to the PC on which
the Optris PI Software is running and configure the
Software to use the right ComPort (Chapter 1).
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