Learn-/Tralnlng Document

1 Siemens Automation Cooperates with Education

(SCE) | From Version V14 SP1

TIA Portal Module 031-100

Basics of FC Programming with SIMATIC S7-1200

siemens.com/sce

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.

SIEMENS

Global Industry

bl N
orldSkills .

International W0r|d SkI"S




Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

Matching SCE Trainer Packages for these Learn-/Training Document
+ SIMATIC S7-1200 AC/DC/RELAY (set of 6) "TIA Portal"
Order no.: 6ES7214-1BE30-4AB3
+ SIMATIC S7-1200 DC/DC/DC (set of 6) "TIA Portal"
Order no.: 6ES7214-1AE30-4AB3
« Upgrade SIMATIC STEP 7 BASIC V14 SP1 (for S7-1200) (set of 6) "TIA Portal"
Order no.: 6ES7822-0AA04-4YE5

Note that these trainer packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is available at: siemens.com/sce/tp

Continued training
For regional Siemens SCE continued training, get in touch with your regional SCE contact
siemens.com/sce/contact

Additional information regarding SCE
siemens.com/sce

Information regarding use

The SCE Learn-/Training Document for the integrated automation solution Totally Integrated
Automation (TIA) was prepared for the program "Siemens Automation Cooperates with Education
(SCE)" specifically for training purposes for public educational facilities and R&D institutions.
Siemens AG does not guarantee the contents.

This document is to be used only for initial training on Siemens products/systems, which means it
can be copied in whole or part and given to those being trained for use within the scope of their
training. Circulation or copying this Learn-/Training Document and sharing its content is permitted
within public training and advanced training facilities for training purposes.

Exceptions require written consent from the Siemens AG contact person: Roland Scheuerer
roland.scheuerer@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is
granted or a utility model or design is registered.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial
use of the Learn-/Training Document.

We wish to thank the TU Dresden, particularly Prof. Dr.-Ing. Leon Urbas and the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of
this Learn-/Training Document.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-100 FC-Programming S7-1200_R1709.docx


http://www.siemens.com/tp
http://www.siemens.com/contact
http://www.siemens.com/sce

Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

Table of contents

O €T T | TP PP PP P PP PPPPPPPPPPPN 5
A =T (=0 [ (T PRSPPI 5
3 Required hardware and SOMIWAIE..........oouuuuuiiie et e e e et e e e e e eeeeaanas 6
O 1 4 1=To T PRSPPI 7
4.1 Operating system and appliCation PrOgram .........ccoiieiiiiui e 7
4.2 Organization DIOCKS ......... e e et e e e e e e 8
4.3 Process image and cyclic program ProCESSING .......oueeiiieeuiuuiaa e e e eeeiiiia e e e eeeeabi e e e e aeeaeeaanns 9
4.4 FUNCHIONS. .. 11
4.5 Function blocks and instance data BIOCKS ...........coooiiiiiiii 12
4.6 Global data DIOCKS .......cooviiiiiiii 13
4.7 Library-compatible 10giC DIOCKS ..........uuui e 14
4.8 Programming [ANQUAGES ....... oottt ettt e e e e e e e e aeta e e e e e e eeeetbba e e e aeaaaenees 15
I I 1 PP PP P TP TPRTPTPPTTTTN 16
I o F= o011 o TSP PRUPPPPPRIN 16
6.1 EMERGENCY STOP ...ttt ettt et e e et e e et et e e e e et e eeeeaa s 16
6.2 Manual mode — Conveyor motor in manual MOAE .........ccooiiiuiiiiiiiiee e 16
6.3 BI=Tol algle] [oTo ) VAo [F= To | ¢ o NPT 17
6.4 RETEIENCE [IST ... 18
7 Structured Step-bDy-SteP INSIFUCHONS. .......couiit e e e e e e e et aaaeeeees 19
7.1 REtreVEe an eXiStiNG PrOJECE. . .oi ittt ittt b b e r i rrrrrrrrre 19
7.2 Create anew tag table...........oooiiiiiii 20
7.3 Create new tags within atag table ..., 22
7.4 Import "Tag_table_Sorting_StatioN" ............uuuiuiiiiiiiiiiiiiiiiirireeee e e eaaaeeae 23
7.5 Create function FC1 "MOTOR_MANUAL" for the conveyor motor in manual mode ................. 27
7.6 Define the Interface of function FC1 "MOTOR_MANUAL" .......cooiiiiiiiiiiee e 29
7.7 Program FCL1: MOTOR_MANUAL. .....ou et e e e e e et eeeaa s 32

7.8 Program the organization block OB1 — Control conveyor tracking forwards in manual mode ...39

7.9 Save and cOMPIle the PrOgraM .......... et e e et e e e e e eeeeaanns 44
7.10  DOWNIOAA thE PIrOGIAM. ... ettt e et ettt e e e e e e e ettt e e e e e e e eeasaan e e e e aeeeessnnnnnnns 45
7.11  Monitor Program BIOCKS ...t e ettt e e e e e eeeaaa s 46
712 ArChIVE the PrOJECT...coeeeiiei e e e e ettt e e e e e e e e e e tbb e e e e e e e e eeebananes 48
A% R R O 4 T=Tod (1 T PP P PP PPPPPPPPPPN 49

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-100 FC-Programming S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

I (T (oL TP PUT PP TPPPPPP 50
8.1 TASK — EXEBICISE ...ttt et ettt ettt ettt ettt ettt et ettt e e e e e e e e e et e e e e e e e e e 50
8.2 BI=Tol algTe] [oTo ) VAo [F= o ] ¢ o PRSP 50
8.3 RETEIENCE LISt ... e 51
8.4 [ F= T 1 o To PRSP RUUPPPTPRTN 51
8.5 ChECKIISE — EXEITISE ... e e 52

9 AAditional INFOIMALION ..o 53

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.

SCE_EN_031-100 FC-Programming S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

Basics of FC Programming

1

Goal

In this chapter, you will get to know the basic elements of a control program — the organization
blocks (OBs), functions (FCs), function blocks (FBs) and data blocks (DBs). In addition, you
will be introduced to library-compatible function und function block programming. You will get to
know the Function Block Diagram (FBD) programming language and use it to program a
function (FC1) and an organization block (OB1).

The SIMATIC S7 controllers listed in Chapter 3 can be used.

Prerequisite

This chapter builds on the hardware configuration of SIMATIC S7 CPU1214C. However, other
hardware configurations that have digital input and output cards can be used. For this chapter,
you can use the following project, for example:

SCE_EN_011_101_Hardware_Configuration_CPU1214C.zap14

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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3 Required hardware and software

1 Engineering station: requirements include hardware and operating system
(for additional information, see Readme on the TIA Portal Installation DVDs)

SIMATIC STEP 7 Basic software in TIA Portal — as of V14 SP1

3 SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC with ANALOG OUTPUT SB1232
signal board, 1 AO — Firmware as of V4.2.1

Note: The digital inputs should be fed out to a control panel.

4  Ethernet connection between engineering station and controller

¢ — 2 SIMATIC STEP 7

. . . Basic (TIA Portal) as of
1 Engineering Station I (V14 SP1 )

4 Ethernet connection

99T 9T Y
9T 9T Ty

3 SIMATIC S7-1200 controller Control panel

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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4  Theory

4.1 Operating system and application program

Every controller (CPU) contains an operating system, which organizes all functions and
sequences of the CPU that are not associated with a specific control task. The tasks of the
operating system include the following:

Performing a warm restart

Updating the process image of the inputs and output
Cyclically calling the user program

Detecting interrupts and calling interrupt OBs
Detecting and handling errors

Managing memory areas

The operating system is an integral component of the CPU and comes pre-installed.

The user program contains all functions that are necessary for executing your specific
automation task. The tasks of the user program include the following:

Checking the basic requirements for a warm restart using startup OBs

Processing of process data, i.e. activation of output signals as a function of the input signal
states

Reaction to interrupts and interrupt inputs

Error handling during normal program execution

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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4.2 Organization blocks

Organization blocks (OBs) form the interface between the operating system of the controller
(CPU) and the application program. They are called from the operating system and control the
following operations:

Cyclic program processing (e.g. OB1)
Startup characteristics of the controller
Interrupt-driven program processing

Error handling

A project must have, at a minimum, an organization block for cyclic program processing. An
OB is called by a start event as shown in Figure 1. In addition, the individual OBs have defined
priorities so that, for example, an OB82 for error handling can interrupt the cyclic OB1.

Startup routine
ON (Run) -
OB 100 Warm restart
Cyclic
program processing Interrupt-driven
R Cycle - OB 1 A program processing
OB 40 ...
Interruption
Interrupt -]
Interruption Error handling
Error ]
OB 80
OB 82
Operating system

Figure 1: Start events in the operating system and OB call

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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When a start event occurs, the following reactions are possible:

— If an OB has been assigned to the event, this event triggers the execution of the assigned
OB. If the priority of the assigned OB is greater than the priority of the OB that is currently
being executed, it is executed immediately (interrupt). If not, the assigned OB waits until the
higher-priority OB has been completely executed

— If you have not assigned an OB to the event, the default system reaction is performed.

Table 1 shows examples for various start events for a SIMATIC S7-1200. Also shown are the
possible OB number(s) and the default system reactions that occur when the respective
organization block (OB) is not present in the controller.

Start event Possible OB numbers Default system reaction
Startup 100, 3123 Ignore

Cyclic program 1,3123 Ignore

Time-of-day interrupt 10to 11 -

Update interrupt 56 Ignore

Scan cycle monitoring time | gg Ignore

exceeded once

Scan cycle monitoring time | gg STOP

exceeded twice

Diagnostic interrupt 82 Ignore

Table 1: OB numbers for various start events

4.3 Process image and cyclic program processing

When the cyclic user program addresses the inputs (I) and outputs (O), it does not query the
signal states directly from the input/output modules. Instead, it accesses a memory area of the
CPU. This memory area contains an image of the signal states and is called the process image.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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The cyclic program processing sequence is as follows:

1. At the start of the cyclic program, a query is sent to determine whether or not the individual
inputs are energized. This status of the inputs is stored in the process image of the inputs
(PIl). In doing so, the information 1 or "High" is stored for energized inputs and the
information O or "Low" for de-energized inputs.

2. The CPU then executes the program stored in the cyclic organization block. For the required
input information, the CPU accesses the previously read process image of the inputs (PII)
and the results of logic operation (RLOS) are written to a so-called process image of the
outputs (PIQ).

3. Atthe end of the cycle, the process image of the outputs (PIQ) is transferred as the signal
state to the output modules and these are energized or de-energized. The sequence then

continues again with Item 1.

1. Save status of inputs in PII.

PLC program in the PlI

program memory
2.  Processing the Local data

) . 1st instruction
program instruction-by-

instruction with access 2nd instruction .
' ' it memor
to PIl and PIQ 3rd instruction y

4th instruction

Data blocks

PIQ

Last instruction

3. Transfer status from the PIQ to the outputs.

Figure 2: Cyclic program processing

Note: The time the CPU needs for this sequence is called cycle time. This depends, in turn, on
the number and type of instructions and the processor performance of the controller.
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4.4 Functions

Functions (FCs) are logic blocks without memory. They have no data memory in which values
of block parameters can be stored. Therefore, all interface parameters must be connected when
a function is called. To store data permanently, global data blocks must be created beforehand.

A function contains a program that is executed whenever the function is called from another logic
block.

Functions can be used, for example, for the following purposes:
- Math functions — that return a result dependent on input values.
- Technological functions — such as individual controls with binary logic operations.

A function can also be called several times at different points within a program.

Organization block

Main [OB1]
Calls the » | MOTOR_MANUAL
MOTOR_MANUAL [FC1]

[FC1] function
Contains a program for
controlling a conveyor
in manual mode, for
example.

The function has no
memory.

=

Figure 3: Function with call from organization block Main [OB1]

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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Function blocks and instance data blocks

Function blocks are logic blocks that store their input, output and in-out tags as well as static tags
permanently in instance data blocks, so that they are available after the block has been
executed. For this reason, they are also referred to as blocks with "memory".

Function blocks can also operate with temporary tags. Temporary tags are not stored in the
instance DB, however. Instead, they are only available for one cycle.

Function blocks are used for tasks that cannot be implemented with functions:
- Whenever timers and counters are required in the blocks, or

- When information must be stored in the program, such as preselection of the operating mode
with a button.

Function blocks are always executed when called from another logic block. A function block can
also be called several times at different points within a program. This facilitates the programming
of frequently recurring complex functions.

A call of a function block is referred to as an instance. Each instance of a function block is
assigned a memory area that contains the data that the function block uses. This memory is
made available by data blocks created automatically by the software.

It is also possible to provide memory for multiple instances in one data block in the form of a
multi-instance. The maximum size of instance data blocks varies depending on the CPU. The
tags declared in the function block determine the structure of the instance data block.

Instance data block
MOTOR_AUTO _DB1

Organization block [DB1] as memory

Main [OB1] _ for the call
Function block of function

Calls function block ——p | MOTOR_AUTO [FBI1] | 0ck

MOTOR_AUTO [FB1] _ MOTOR_AUTO

together W|th |ts Conta|ns a program for [FB].] -

instance data block controlling a conveyor

MOTOR AUTO DB1 in automatic mode, for

[DB1] - - example.

The function block
uses instance data
block
MOTOR_AUTO _DB1

[DB1] as memory in
this call.

L

Figure 4: Function block and instance with call from organization block Main [OB1]

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-100 FC-Programming S7-1200_R1709.docx

12



Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

46 Global data blocks

In contrast to logic blocks, data blocks contain no instructions. Rather, they serve as memory for
user data.

Data blocks thus contain variable data that is used by the user program. You can define the
structure of global data blocks as required.

Global data blocks store data that can be used by all other blocks (see Figure 5). Only the
associated function block should access instance data blocks. The maximum size of data blocks

varies depending on the CPU.

Function_10
Global DB

(DB_ Global) Access for all blocks

Function_11

Function / Instance DB Access only for function data block_12
—_—

block_12 (DB_lInstance)

Figure 5: Difference between global DB and instance DB.

Application examples for global data blocks are:
- Saving of information about a storage system. "Which product is located where?"

- Saving of recipes for particular products.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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4.7 Library-compatible logic blocks

A user program can be created with linear or structured programming. Linear programming
writes the entire user program in the cycle OB, but is only suitable for very simple programs for
which other less expensive control systems, such as LOGO!, can now be used.

For more complex programs, structured programming is always recommended. Here, the
overall automation task can be broken down into small sub-tasks in order to implement a solution
for them in functions and function blocks.

In this case, library-compatible logic blocks should be created preferentially. This means that the
input and output parameters of a function or function block are defined generally and only
supplied with the current global tags (inputs/outputs) when the block is used.

MOTOR_MANUAL

Name Data type Defaultvalue  Comment

1 4l > Input
2 qlm Manual_mode_active Bool §_| IManual mode activated
3 dnm Fushbutton_manual_mode Bool Pushbutton manual mode conveyor on
4 4. Enable_OK Bool All enable conditions OK
5 4= Safety shutoff active Bool Safety shutoff active e.g. emergency stop operated
6 |«@ ¥ Output
7 @I = Conveyor_motor_manual_mode Bool Control of the conveyor motor in manual mode

| ¢

&  ==1 4 =-o = -]

¥ Block title: Motor control in manual mode

w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

B Network 1: Control of the conveyor motor in manual mode

&
#hanual_mode_
BCHVE —
#Pushbutton_ #Conveyor
manual_made — motor_manual_
#Enable_OK — made
#safety_shutoff_ =
active —0 3k J— =5
G FF L ERRPD@tGrEEp a0 &7 H
Main
Name Data type Default value Comment
< v Input [
2 Q-» Initial_Call Bool Initial call of this OB P
< L >

) >u1 -4 =0l = o]

¥ Block title: “Main Program Sweep (Cycle)” A

¥  Network 1: Control conveyor motor forwards in manual mode

wa
"MOTOR_MANUAL"
& —EN

0.1 %02  Menual_

*KO" — *-50" == mode_active

C_‘w s Pushbutton_

81" — W4 manual_

s *-53" — mode Com{::_

"54" =03k — Enable_OK manugl: “o0.0
0.0 Safety_ mode — *-Q1"
*-A1" =0 shutoff_active ENO —

Figure 6: Library-compatible function with call in OB1
For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 14
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Programming languages

For SIMATIC S7-1200, the available programming languages for programming functions and
function blocks are Function Block Diagram (FBD), Ladder Logic (LAD) and Structured Control
Language (SCL).

The Function Block Diagram (FBD) programming language will be presented in the following.

FBD is a graphical programming language. The representation is based on electronic switching
systems. The program is mapped in networks. A network contains one or more logic operation
paths. Binary and analog signals are linked together by boxes. The graphical logic symbols
known from Boolean algebra are used to represent the binary logic.

You can use binary functions to query binary operands and to logically combine their signal
states. The following instructions are examples of binary functions: "AND operation", "OR
operation" and "EXCLUSIVE OR operation". These are shown in Figure 7.

Network 1: AND-Operation #el #e2| #al
" 401 0 0 0
#11 — o 0 1 0
#12 —ik S— i | 0 0
1 1 1

Network 2: OR-Operation #el #e2| #a2

0 0 0
>=1 £Q2 0 1 1
o = 1 0 1
R = I 1 2113
#el #Hel| #a3
Network 3: EXCLUSIVE OR-Operation 0 0
X #03

O = = O

0 1
11— 1 0
o} 1

= ik
| —f — —

o

Figure 7: Binary functions in FBD and associated logic table

You can thus use simple instructions, for example, to control binary outputs, evaluate edges and
execute jump functions in the program.

Program elements such as IEC timers and IEC counters provide complex instructions.

The empty box serves as a placeholder in which you can select the required instruction.

Enable input EN (enable) / Enable output ENO (enable output) mechanism:

- Aninstruction without EN/ENO mechanism is executed independent of the signal state at the
box inputs.

- Instructions with EN/ENO mechanism are only executed if enable input "EN input has signal
state "1". When the box is processed correctly, enable output "ENO" has signal state "1". If an
error occurs during processing, the enable output "ENO" is reset. If enable input EN is not
connected, the box is always executed.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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Task

The following functions of the sorting station process description will be planned, programmed
and tested in this chapter:

- Manual mode — Control of conveyor tracking forwards in manual/jog mode

Planning

The programming of all functions in OB1 is not recommended for reasons of clarity and
reusability. The majority of the program code will therefore be moved into functions (FCs) and
function blocks (FBs). The decision on which functions is to be moved to FCs and which is to run
in OB 1 is planned below.

EMERGENCY STOP

The EMERGENCY STOP does not require a separate function. Just like the operating mode, the
current state of the EMERGENCY STOP relay can be used directly at the blocks.

Manual mode — Conveyor motor in manual mode

Manual mode of the conveyor motor is to be encapsulated in a function (FC)
"MOTOR_MANUAL". On the one hand, this preserves the clarity of OB1. On the other hand, it
enables reuse if another conveyor belt is added to the station. Table 2 lists the planned
parameters.

Input Data type | Comment

Manual_mode_active BOOL Manual mode activated

BOOL Pushbutton to switch on conveyor in

Pushbutton_manual_mode
- - manual mode

Enable_ OK BOOL All enable conditions OK
Safety_shutoff_active BOOL Safety shutoff active e.g. emergency stop
operated
Output
BOOL Control of the conveyor motor in manual
Conveyor_motor_manual_mode mode

Table 2: Parameters for FC "MOTOR_MANUAL"

Output Conveyor_motor_manual_mode is ON as long as Pushbutton_manual_mode is pressed,
manual mode is activated, the enable conditions are met and the safety shutoff is not active.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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6.3 Technology diagram

Here, you see the technology diagram for the task.

Sortieranlage / Sorting station

-B4 -B5

Rutsche/Slide

-B3 Motor aktiv/ o
motor active

-B8 Istwert Drehzahl/

actual value speed 5.0 s (]

1.0 m/s

-Bo

Metall/
metal

>  Férderband/Conveyor [j

Zusitzliche Werte
Additional values

Plastik/
plastic

-B9 externer Stellwert Drehzahl/
external manipulated value speed

5.0 Ufmin (rpm)

-U1 Stellwert Drehzahl/f
manipulated value speed

U/min (rpm)

Figure 8: Technology diagram

Schalter der Sortieranlage
Switches of sorting station
-P1 einfon

j -Q0 Hauptschalter/Main switch

-Pé akiviertiactive
E -A1 NOTHALT/Emergency stop

-P2 Handimanual -P3 Auto/auto

:- -S0 Betriebsart/operating mode

Automatikbetrieb
Automatic mode

-PS gestartetslarted
__ -S1 Start/start

__ -S2 Stopp/stop

— Manual -M1 forwards

— cylinder -M4 retract

Handbetrieb / Manual mode
-53 Tippbetrieb -M1 vorwarts/

-54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards

-P7 ausgefahrenfextended

-56 Zylinder -M4 ausfahren/
cylinder -M4 extend

-55 Zylinder -M#4 einfahren/

-P6 eingefahren/retracted

Figure 9: Control panel
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6.4 Reference list
The following signals are needed as operands for this task.
DI Type Identifier Function NC/NO
I BOOL -Al Return signal emergency stop ok NC
I BOOL -KO Main switch "ON" NO
| ) Manual =0
0.2 BOOL -S0 Mode selector manual (0)/ automatic (1)
' Auto =1
I BOOL -B1 Sensor cylinder M4 retracted NO
I BOOL -S3 Pushbutton manual mode conveyor M1 NO
1.4 forward
I BOOL -84 Pushbutton manual mode conveyor M1 NO
15 reverse
DO Type Identifier Function
Q BOOL -Q1 Conveyor motor M1 forwards fixed speed

Legend for reference list

DI Digital Input

Al Analog Input

I Input

NC Normally Closed

NO Normally Open

DO Digital Output
AO Analog Output

Q Output

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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7  Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have a good
understanding of everything, it is sufficient to focus on the numbered steps. Otherwise, simply

follow the detailed steps in the instructions.

7.1 Retrieve an existing project

® Before we can start programming the function (FC) "MOTOR_MANUAL", we need a project
with  a hardware configuration (e.g. SCE_EN_011 101_Hardware_Configuration_
CPU1214C.zap14). To retrieve an existing project that has been archived, you must select
the relevant archive with ® Project ® Retrieve in the project view. Confirm your selection

with Open. (® Project ® Retrieve ® Select a .zap archive ® Open).

A Siemens

:Project |Edit View Insert Online Options To

3F New...
= % Open... Ctrl+0
Migrate project...

-~
I+

J -

s 3
Delete project... Ctrl+E
Manage multiuser server projects...

5 Card Reader/USB memory 4

T vemory card file »

® The next step is to select the target directory where the retrieved project will be stored.

Confirm your selection with "OK". (® Target directory ® OK)

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-100 FC-Programming S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

7.2 Create a new tag table

® In the project view, navigate to the ® PLC tags of your controller and create a new tag table

by double-clicking ® Add new tag table.

14 Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C1011-101_CPU1214C

Project  Edit View Insert Online Options Tools Window Help
Gf B seveproject @ ¥ B D X D M EH [@ & coonline ¥ cooffine S MMM 2 ] ] N

Project tree o 4«

Devices

= ] 011-101_CPU1214C
B Add new device
fy Devices & networks
= [y cPu_1214C[CPU 1214C DUDC/DC] |
Y Device configuration
% Online & diagnostics
» gl Program blocks
» [ Technology objects
» G} External source files
~ (@ PLCtags
%5 showall tags
" Add newtag table
% Defoult tag table [29]
» [ PLC data types
» 55 Watch and force tables
» [ Online backups

Totally Integrated Automation
PORTAL

Options

~ |Find and replace

sapeiqr] EH syse,

%/ Online & diagnostics
g Program blocks

9 Technology objects
[} Externalsource files

@ PLCtags
e PLC data types
4 Portal view

vl <] ill

Overview
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» [ Traces
<] [ I>]
| Details view '8, Properties I"j.‘lnfn 1) | &/ Diagnostics
|| Module ]—\ General || Crossreferences | Compile [ Energy Suite |
3][2.][@)] [show ait messages 2]
-
Y Device configuration Path Deseription Goto 7 Errors | Wer...

3 |Languages & resources

v The project '011-101_CPU12
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® Rename the tag table you just created as "Tag_table sorting_station" (® right-click

"Tag_table_1" ® "Rename"” ® Tag_table_sorting_station).

T8, Siemens

:\Users\imde\Documents\Automatisierung011-101_CPU1214C\011-

01_CPU1214C

Project  Edit View Insert Online

Of (HE sveprojet & X = o

Options

X 0@ 5

Tools Window Help

Devices

> ] 011-101_CPU1214C
B¢ Add new device
g Devices & networks
~ [m cPu_1214c [CPU 1214C DUDC/DC]
IIY Device configuration
R/ Online & diagnostics
» gl Program blocks
» [ Technology objects
» G} External source files
~ (@ PLCtags
% show all tags
B Add newtag table
% Default tag table [29]
g Tag table_sorting station [0]
» (i@ PLC data types
» (5 Watch and force tables
» [ig Online backups
» [ Traces

v | Details view

BEER ¥ cooine

o offline

SR ¥ ] [<corchinprojeco |

Name Data type

4 Portal view

G, Properties 'j.‘lnfn V] &‘Diagnostics

Totally Integrated Automation
PORTAL

Options

~ |Find and replace

v
General
No ‘properties’ available.
anydisplayable properties.
>

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have

3 |Languages & resources

soueiqr || syseL @

Project  Edit View Insert Online

Cf (3 E sveprojet & X

Options

Tools  Window

Help
ms & & Goonline ¥

Devices

Tag table_sorting station [0]

< Tags HEIUserconstants ‘

Totally Integrated Automation
PO

RTAL

Options

> ] 011-101_CPU1214C
B¢ Add new device
g Devices & networks
~ [m cPu_1214c [CPU 1214C DUDC/DC]
IIY Device configuration
R/ Online & diagnostics
» gl Program blocks
» [ Technology objects
» G} External source files
~ (@ PLCtags
% show all tags
B Add newtag table
% Default tag table [29]
g Tag table_sorting station [0]
PLC data types
55, Watch and force tables
(& Online backups
» [ Traces

»
»
»

Tag table_sorting station
Name

Data type

El 2 =] v

A

Address Retsin  Acces.. Wirita.. Visibl.. Comment

v | Details view

General

Narne

< | [

Datatype  D..

>

| & Properties ]I'j.‘lnfn j)]‘&‘Diagnostics ‘

Tag ‘
|

|

4 Portal view

Overview

Tag table_so...

Tag

General

Name: |

Data type: |
Address: |

|G

[ Retained

v ‘ Find and replace

Find:
)
[) Match case

® pown
Oup

Replace with:

|+ ] |Languages & resources

soueiqr || syseL &

v The project '011-101_CPU1214C was s...
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7.3 Create new tags within atag table

® Add the name Q1 and confirm the entry with the Enter key. If you have not yet created

additional tags, TIA Portal now automatically assigns data type "Bool" and address %I0.0 (I
0.0) (® <Add> ® Q1 ® Enter).

.11-101_CPU1214C » CPU_1214C [CPU 1214C DUDCODC] » PLCtags » Tag table_sorting_station [1] — i B X
<1 Tags ” & User constants
¢ BE T <
Tag table_sorting_station
Name Data type Address Retain | Acces.. Writa.. Visibl.. Comment
1 a o Baol 2] %100 = ™ v W

® Change the address to %Q0.0 (Q 0.0) by entering this directly or by clicking the drop-down
arrow to open the Addressing menu. Change the operand identifier to Q and confirm with
Enter or by clicking the check mark (® %I0.0 ® Operand identifier® Q ® )

.11-101_CPU1214C » CPU_1214C[CPU 1214C DUDCUDC] » PLCtags » Tag table_sorting_station [1] — i X

|ﬂlTags ”E!Userconstants ‘
3§ B E o e

Tag table_sorting_station

Name Data type Address Retain  Acces.. Writa.. Visibl.. Comment
1 a o1 Bool il %100 [«] ! =) W
= = Operand identifier: | | v
Operand type: IQ_
Address: M

Bit number: 0

||

® Enter the "Conveyor motor M1 forwards fixed speed" comment for the tag.

011-101_CPU1214C » CPU_1214C[CPU 1214CDUDUDC] » PLCtags » Tag table_sorting station [1] - EX

|ﬂ Tags |E User constants |

¥ D% TH =
Tag table_sorting station
Name  Datatype Address Retsin  Acces.. Writa.. Visibl.. Comment
1 4 Q1 Boeol =) %000 - ™2 ™) M [conveyor motor M1 forwards fixed speed |
2 9 @ @
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® Add a new Q2 tag in line 2. TIA Portal has automatically assigned the same data type as the
one in line 1 and has incremented the address by 1 to %Q0.1 (Q0.1). Enter the comment

"Conveyor motor M1 backwards fixed speed".

(® <Add> ® Q2 ® Enter ® Comment ® Conveyor motor M1 backwards fixed speed)

@Tags |@ Userconstants |
FE e T =
Tag table_sorting station
Name a Datatype Address Retain  Acces.. |Writa... Visiblein.. Comment
1 < Q1 Bool %Q0.0 ] I~ [ conveyor motor -M1 forwards fixed speed
2 <a Q2 Bool %0Q0.1 ] = =] conveyor motor M1 backwards fixed speed

Import "Tag_table sorting_station"
® To insert an existing symbol table, right-click on an empty field of the created
"Tag_table_sorting_station". Select "Import file" in the  shortcut menu.

(® Right-click in an empty field of the tag table ® Import file)

.11-101_CPU1214C » CPU_1214C[CPU 1214C DUDUDC] » PLCtags » Tag table_sorting station[2] @ EX

|@Tags HEIUser constants |

TIE T =
Tag table_sorting_station
Name Datatype  Address Retain | Acces.. Writa.. Visibl.. Comment

1 & 7] o] Bool %10.0 W =) M  conveyor motor M1 forwards fixed speed
2 @ Q2 Bool izl %101 [+] =2 =] M  conveyor motor M1 backwards fixed speed
s —dd newd =¥ Insertrow ™ ™ ™

=¥ Add row o o o

X cu e

#5] Copy Cerl+C

¥ Delete Del

Rename F2
X Cross-references F11

€ Cross-reference information Shift+F11

@ Monitor all

Export file
g} Properties

I >
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® Select the desired symbol table (e.g. in .xIsx format) and confirm the selection with "Open".

(® SCE_EN_020-100_Tag_table_sorting_station... ® Open)

® When the import is finished, you will see a confirmation window and have an opportunity to

view the log file for the import. Click ® OK.

Import completed. (0032:000007) X

Import completed successfully.

Detailed information is shown in the import log
file.

Click here to view the log file.
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® You can see that some addresses have been highlighted in orange. These are duplicate
addresses and the names of the associated tags have been numbered automatically to avoid

confusion.

® Delete the duplicate tags by selecting the lines and pressing the Del key on your keyboard or

selecting "Delete" in the shortcut menu. (® Right-click on selected tags ® Delete)

..1-101_CPU1214C » CPU_1214C [CPU 1214C DUDUDC] » PLCtags » Tagtable_sorting station [30] — il i X

|4szn Tags ” & User constants
@ 3% T B
Tag table_sorting station
Name Data type Address Retain  Acces.. Writa.. Visibl.. Comment

1 S| Q1 Bool %Q0.0 ™2 M =l conveyor motor -M1 forwards fixed speed | A
2 € Q2 Bool %Q0.1 ™ =] M  conveyor motor M1 forwards fixed speed | |
3 a -A1 | Bool E %10.0 E g a Q return signal emergency stop ok (nc)
4 80| K0 | Bool %I0.1 =2 ™ M  mainswitch ,ON" (no)
5 £ | S0 Bool %102 E B E mode selector manual(0) { automatic{1)
[ <4 51 Bool %10.3 E Q g pushbutton automatic start (no)
7 4@ 52 Bool %10.4 [« ™) M  pushbutton automatic stop (nc) =
8 < 81 |Bool %I0.5 =2 1~ M sensorcylinder -4 retracted (no)
9 <a €2 |Bool %l0.6 W =] M  sensorcylinder -\ extended (nc)
i0 @ 83 Bool %I0.7 E B E sensor motor -M1 actice (pulse signal for ...
i1 @ B84 Bool %I1.0 E 8 @ sensor partat slide (no)
12 4 €5 Bool %I1.1 =2 ™ M  sensormetal part (no)
13 4@ 86 Bool %I1.2 [ [ M  sensorpartin front of cylinder -Md4 (no) =T
14 4 87 Bool %13 @ @ @ sensor partat end of conveyor (no)
15 <4 53  Bool %I1.4 =] 1~ M  pushbutton manual mode conveyor =M1
16 4@ 54 Bool %15 =2 =] M  pushbutton manual mode conveyor —Mi ...
17 4l S5 | Bool %I1.6 ™ ™) M  pushbutton manual mode oylinder Mé re...
18 56 |Bool %I1.7 =~ =) M  pushbutton manual mode cylinder 4 ex..
19 <@ Q1 | Bool %Q0.0 E B B conveyor motor -M1 forwards fixed speed
20 4@ Q2 |Bool %Q0.1 ™) ™ ¥  conveyor motor M1 backwards fixed speed
21 4@ Q3 Bool %Q0.2 =2l =] =2l conveyor motor -M1 variable speed
22 q 2  Bool %Q0.3 @ E @ cylinder -Md retract
23 @ M Bool %Q0.4 W ™ M  cylinder v extend
24 4@ 1 Bool %0Q0.5 ! ™ M  display main switch on”
25 4 2  Bool %0Q0.6 I~ =] M  display,manual mode*
26 4@ f3 Bool %Q0.7 E B E display .automatic mode” F
== == EEx—h— I =% = = = i ——I3

(<] ] [[>]
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® You now have a complete symbol table of the digital inputs and outputs in front of you. Save

your project under the name 031-100_FC Programming.

(® Project ® Save as ... ®031-100_FC Programming ® Save)

14 Siemens :Wsers\imde\Documents\Automatisierung011-101_CPU1214C\011-101_CPU1214C

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf (A seveprojet & X %=l 2 X D2 e G M E R ¥ coonline F cooffine | 7 MM 2 L (1] [Seochinpoecs | i PORTAL
011-101_CPU1214C » CPU_1214C[CPU 1214CDUDCDC] » PLCtags » Tag tabl orting station [28]
< Tags H B User constants ‘
2@ T =lE
Tag table_sorting station .
> ] 011-101_CPU1214C Name  Data type Address Retain  Acces.. Writa.. Visibl.. Comment =
B Add new device 1 4 A1 Bool v =2 =] [ return signal emergency stop ok (nc) A L,"_’J
oy Devices & networks 2 @ «0 Bool M & M mainswich 0N (no) [ ]
~ [ CPU_1214C[CPU 1214C DU/DC/DC] |z @ so |Bool =] (=) M  mode selector manual(0) / automatic(1) S
Y Device configuretion Sl: @ =1 Boal (=] =] M  pushbutton automatic start (no) ]
% Online & diagnostics | |5 @ s2 |Bool =) ~ M  pushbutton automatic stop (nc) ||
» g Program blocks & @ B |Bool =] - M sensor cylinder -4 retracted (no)
» [ Technology objects 7 @ B2 Bool =] - M sensor cylinder M4 extended (nc)
» 5} External source files 8 4@ B3 |Bool =] =] M sensor motor 1 actice (pulse signal for .. 3
v (& PLCtags 9 @ -84 Bool =] ~ M  sensor partatslide (no)
S Showsllmgs 0 @ 85 Bool M =& M  sensormetal part (no)
I ~dd new tag table i1 @ 85 Bool =] [~} M sensor partin front of cylinder -4 (no)
% Defoult tag table [29] 12 @ 87 Bool =] =) M  sensor partatend of conveyor (no}
@ Tag table_sorting station [28 13 @ s3 |Bool =) =] M  pushbutton manual mode conveyor —M1...
» [g PLC data types 4 @ -S4 |Bool ] ~ M  pushbutton manual mode conveyor =M1 .. =
» [ Watch and force tables 15 @ S5 Bool =] (=) [  pushbutton manual mode cylinder W4 re...
» [ig Online backups 16 @ -6 Bool =] - M  pushbutton manual mode cylinder -hid ex..
» [ Traces vli7 @ <1 |Bool =] )] @  conveyor motor M1 forwards fixed speed
| Details vews: 15 @ 2 | Bool ™ ~ M conveyor motor M1 backwards fixed speed
i @@ Q3 |Bool ™~ ~ M conveyor motor M1 variable speed
20 @ 2 Bool =] ~ M cylinder-m4 retract
21 @ 3 |Bool =] =) M cyinder -\ extend
Name Dats type 2 @ - |Bool =) =) @  display,main switch on”
@ Q1 Bool sal2z @ 2 |Bool ™ =] M display,manual mode*
@ Q2 Bool % |24 @ F3 |Bool =) =] M  display ,automatic mode*
@ Q3 Bool % |25 @ P2 Bool =] =]} [  display ,emergencystop activated”
l@m  so Bool L 4@ 5 Bool =] =] M  display.automatic mode started"
@ st Bool x| @ 6 Bool =] ~ M display cylinder M4 retracted” o
@@ s2 Bool A& =, = =
< ] |'cl Properties  [*} Info 4| % Diagnostics

4 Portal Overview |5 7ag table_so._.
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Create function FC1 "MOTOR_MANUAL" for the conveyor motor
in manual mode

® In the PLC programming section of the portal view, click "Add new block” to create a new

function.

(® PLC programming ® Add new block ® 'FC-)

18 Siemens - C:\WUsers\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming -ox

Totally Integrated Automation

EVIENN Cru_1214C ~Js W Add new block

@ Show all objects Name:

[Block_1

_ @ Add new block
'l PLC Langusge: FBD I~
|| programming ‘ ’ §
L Number: =

OB =

Orgsnization O Manual
block

(@ Automatic

% Description:

Show cross-references : ) 5 N
Functions are code blocks or subroutines without dedicated memory.

Function block

Function

Data block

Show program structure

more..

> | Additional information

[w] Add new and open

D Project view Opened project: C:\Users\mde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 27
SCE_EN_031-100 FC-Programming S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-100, Edition 2018 | Digital Factory, DF FA

® Rename your new block to: "MOTOR_MANUAL", set the language to FBD and keep
automatic assignment of the number. Select the "Add new and open" check box. You will
thus be taken automatically to your created function block in the project view. Click "Add".

(® Name: MOTOR_MANUAL® Language: FBD ® Number: Automatic ® & Add new and

open ® Add)
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7.6 Define the Interface of function FC1 "MOTOR_MANUAL"

If you selected "Add new and open", the project view opens with a window for creating the block
you just added.

® You can find the interface description of your function in the upper section of your

programming view.

Wl 22, E B =C|3! “d 'g=|E|
MOTOR_MANUAL

Name Data type Default value Comment

B AMT Gl Gl & T G I

g
e

&)

Output

4 ® g .

InOut

Temp

4 " 4 &

Constant

- O 00 N OB W N -

e e
4 -

Return
L MOTOR_MANUAL Void

<] [ >

& »>=1 4 = = ]

 Block title:

=
¥  Network 1: E

100% [~] S i
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® A binary output signal is needed for controlling the conveyor motor. For this reason, we first
create local output tag #Conveyor_motor_manual_mode of the "Bool" type. Enter comment

"Control of the conveyor motor in manual mode" for the parameter.

(® Output: Conveyor_motor_manual_mode ® Bool ® Control of the conveyor motor in

manual mode)

...~C_Programming » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » MOTOR_MANUAL [FC1] - EX

e L, ER RS 8 'as=
MOTOR_MANUAL
Name Data type Default value Comment

<0 * Input

W
Hi
i
i
-

=
bl

G EE

A

(5]

¥ Output
(]

a
- J Control of the conveyor motor in manual mode

Conveyor_motor_manual_mode Bool [2

InOut

€ >~ Temp

s 008~ O s W
4

=]
‘

Constant

11 = <Add new>

12 * Return

i3 41 = MOTOR_MANUAL Void

® Add parameter #Manual_mode_active as the input interface under Input and confirm the
entry with the Enter key or by exiting the entry field. Data type "Bool" is assigned
automatically. This will be retained. Next, enter the associated comment "Manual mode
activated".

(® Manual_mode_active ® Enter ® Bool ® Manual mode activated)

® Continue by adding parameters #Pushbutton_manual_mode, #Enable_ OK and
#Safety_shutoff_active as additional binary input parameters and check their data types. Add
descriptive comments.

i FE L EREpS8r @S cd@ s eEas#: U o
MOTOR_MANUAL
Name Data type Defau... Comment
1 4@ * Input ~
2 @n Menual_mode_active Bool Manual mode activated 1
3 g e Pushbutton_manual_mode Bool Pushbutton manual mode conveyor on
4 4w Enable_OK Eool All enable conditions 0K
5 <= Safety_shutoff_active Bool [§| | Safety shutoff active e.g. emergency stop operated | |=
& L] <Add news
7 <41 ¥ Output
& q@-nw Conveyor_motor_manual_mode EBool Control of the conveyor motor in manual mode
9 = <Add news
10 @ * InOut
11 = <Add newn
12 g0 v Temp
13 B <hdd ne
14 € * Constant
15 L] <Add ne
16 4 * Return ’—\T
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® For purposes of program documentation, assign the block title, a block comment and a
helpful network title for Network 1.

(® Block title: Motor control in manual mode ® Network 1: Control of the conveyor motor in

manual mode)

G L EEERBtar et Pl aEd i gl & § o

MOTOR_MANUAL

Name Data type Defaultvalue Comment |

1 @ * Input |:
2 4= Manual_mode_active Bool Manual mode activated E
3 4@ Pushbutton_manual_mode Bool Pushbutton manual mode conveyor on i
4 4w Enable_OK Bool All enable conditions OK
5 @-= Safety_shutoff_active Bool Sefety shutoff active e.g. emergency stop operated
6 <@ v Output
7 4nm Conveyor_motor_manual_mode  Bool Control of the conveyor motor in manual mode G

<] " HL’:

&  >=1 4 - = -]

W Block title: Motor contrel in manual mode

w Conveyor motor in manual mede: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

¥  Network 1: Control of the conveyor motor in manual mode

Comment
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7.7 Program FC1: MOTOR_MANUAL

® Below the interface description, you see a toolbar in the programming window with various
logic functions and below that an area with networks. We have already specified the block
title and the title for the first network there. Programming is performed within the networks
using individual logic blocks. Distribution among multiple networks helps to preserve the
clarity of the program. In the following, you will get to know the various ways you can insert

logic blocks.

& =1 B2 A —al = A-]

® On the right side of your programming window is a list of instructions you can use in the
program. Under ® Basic instructions ® Bit logic operations, find function —[=] (Assignment)
and use a drag & drop operation to move it to Network 1 (green line appears, mouse pointer

with + symbol).

(® Instructions ® Basic instructions ® Bit logic operations ® —[=])

Prog g P P DUDUD Prog blo 0TO
Options 55
wiE g L, EREPEr @t lad el G &7 6 I W' OE|[Z
— el - - — - 3
MOTOR_MANUAL ,,“a,,,m-tes i
Name Data type Defau... Comment é'
1 <@ ™~ Input ‘A & >=1 - —a] = @
2 @@= Manual_mode_active Bool Manual mode activated ‘Z Lol
3 |@an= Pushbutton_manual_maode Bool Pushbutton manual meode conveyor on gl 1 Q;I
4 @ Enable_OK Bool All enable conditions OK 5
== @
5 @n Safety_shutoff_active Bool ) Safety shutoff active e.g. emergency stop operated - - = 12
= . i v | Basic instructions H
7 <@ v Output il Des..| | |
T = |
8 @n Conveyor_motor_manual_mode Bool Control of the conveyor motor in manual mode \L b [ General Lad (54
< ‘ m Y ke 5] Bit logic operations )
— o & )
& AND I -
]
PR 4 - = ] £ =1 ORlo¢ =
. £ x EXCLY E
* Block title: Motor control in manuzl mode SEE] o ) e
w Conveyor mator in manual mode: Ifthe pushbutton_manual_mode is operated, the enable & - NeaadBIE
conditions are granted and the safety shutoffis not activated the output -~ 9 i
Conveyor_motor_manual_mode is activated £ Rl Reset | 2.
I -Is] setor |*
¥  Network 1: Control of the conveyer motor in manual mode £ SET_BF Sethi. |
ET RESET_BF Reset
£ sr Setire
£l rs Reset.
= - Scan
oy =N Scan
T -IPl- Setofw|
< [ B
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® Now use drag & drop to move your output parameter #Conveyor_motor_manual_mode onto
<??.?> above the block you just inserted. The best way to select a parameter in the interface

description is by "grabbing" it at the blue symbol <4,

(® = Conveyor_motor_manual_mode)

g L, EREP8t@ratEEecaa=sg EaEas:s N o
MOTOR_MANUAL

Name Data type Defau... Comment |
1 <@ ¥ Input [
2 @n Manual_mode_active Bool Manual mode activated [
I 4]m. Pushbutton_manual_mode Boaol Pushbutton manual mode conveyor on
4 e Enable_OK Bool All enable conditions OK
5 4. Safety_shutoff_active Bool Safety shutoff active e.g. emergency stop operated
6 ] <Add news
7 <@ ™ Output
8 4@s Conveyor motor_manual_mode Bool  [2] ~ Control of the conveyor motor in manual mode r‘[

<] I I[>

& e
& »=1 [ A =a = =]

w Block title: Motor control in manual mode

w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
cenditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

w .4 Network 1: Control of the conveyor moter in manual mode

Comment
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® This determines that the #Conveyor_motor_manual_mode parameter is written by this block.
Still missing, however, are the input conditions so that this actually happens. For this, use
drag & drop to move input parameter #Manual_mode_active to the left side of the
assignment block.

(® = Manual_mode_active)

i e 6, ER @8 @@=
MOTOR_MANUAL

GO CEECE

| MName Data type Defau... Comment

1 & ¥ Input i'
2 l-ﬂ = Manual_mode_active Bool | Manual mode activated ;I
2 4. Pushbutton_manual_mode Bool Fushbutton manual mode conveyor on |
4 g Enable_OK Bool All enable conditions OK
5 4e Safety_shutoff_active Bool Safety shutoff active e.g. emergency stop operated
6 L] <Add new>
I Conveyor_motor_manual_mode Bool Control of the conveyor motor in manual mode ‘}Z

<] e >

B s=1 4 -0 = -]

w Block title: Motor contral in manual mode A

w Conveyor motor in manual mode: ifthe pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_moter_manual_mode is activated

*  Network 1: Control of the conveyar motor in manual mode

® The input of the assignment block will also be logically combined with other parameters by an
AND logic operation. To do this, first click the input of the block to which
#Manual_mode_active is already connected, so that the input line has a blue background.

#Conveyor_
motor_manual_
rnode
#hanual_mode_
active —
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® Click the & icon inyour logic toolbar to insert an AND logic operation between the
#Manual_mode_active tag and your assignment block.

2 >=1 4 = = 4]

N e

i ) AND logic operation [Shift+F2]

w Conveyor motor in manual mede: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

¥  Network 1: Control of the conveyor motor in manual mode

#Conveyor_
motor_manual_
mode
=
#Manual_mode_
active == -

® Double-click the second input of the & logic operation <??.?> and enter the letter "P" in the
field that appears in order to see a list of available tags starting with "P". Click the

#Pushbutton_manual_mode tag and apply with ® Enter.

(® & block ® <??7.7> ® P ® #Pushbutton_manual_mode ® Enter)

L=

Wi EF L, ERE(2/8 @'Y
MOTOR_MANUAL

FEGaad s ad &7 W o9

Name Data type Defau... Comment

1 €@~ Input ‘_ﬁ
2 ae Manual_mede_sctive Bool = Manual mode activated 3
2 @m Pushbutton_manual_mode Bool Fushbutton manual mode conveyor on E
4 4. Enable_OK Bool All enable conditions OK
5 @@=~ Safety_shutoff_active Bool Safety shutoff active e.g. emergency stop operated
[ = <Add new>
7 4 ¥ Output
B -@I| . Conveyor_motor_manual_mode Bool Control of the conveyor motor in manual mode

(<]

[}

™

& a1 B A = = 4=

conditions are granted and the safety shutoft is not activated the output ";‘
Conveyor_motor_manual_mode is activated

e Q Network 1: Control of the conveyor motor in manual mode

#Conveyor_ =
& motor_manual_
#Msnual_mode_ mode
active — =
E ik — - L
’@ #Pushbutton_manual_mode  Bool Pushburton m... -

Note: When assigning tags in this way, there is a risk of a mix-up with the global tags from the
tag table. The previously presented procedure using drag & drop from the interface description
should therefore be used preferentially.
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® To ensure that the output can only be controlled when the enable conditions are met and the

safety shutoff is not active, the #Enable_OK and #Safety shutoff_active input tags are

logically combined with the AND logic operation. To do this, click twice on the yellow star *#
of your AND block to add two additional inputs.

& >=1 B} A =o = =]

¥ Block title:

w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

¥  Network 1: Control of the conveyor motor in manual mode

- #Conveyor_
#Manual_mode_ motor_manual_
BCUVE = mode

#Pushbutton_ =
manual_mode — % S— o

® Add input tags #Enable_OK and #Safety_shutoff_active to your newly created inputs of the

AND block.
&
#Manual_mode_
BCTVE e
#Pushbutton_ #Conveyor
manual_mode — motor_manual_
#Enable_OK — mode

#Safety_shutoff =

B CTive _— —_

® Negate the input connected to parameter #Safety_shutoff_active by selecting it and clicking

—ol

&  »=1 4 —al = =]

* Block title:

w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the cutput
Conveyor_motor_manual_mode is activated

e Network 1: Control of the conveyor motor in manual mode

Comment

&
#Manual_mode_
BCLIVE ——
#Pushbutton_ #Conveyor_
manual_mode — maotor_manual_
#Enable_OK — mode

#5afety_shutoff_ =
active mg .t —_— |—
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® Do not forget to click kd save project regularly. The finished function "MOTOR_MANUAL"
[FC1] in FBD is shown below.

Wi e L, EB 1'=
MOTOR_MANUAL

@R @@ P a0 9

llr‘

Name Data type Defau... Comment |
1 <~ Input [
2 4= Manual_mode_active Bool Manual mode activated [
3 4)n. Fushbutton_manual_mode Bool Pushbutton manual mode conveyor an
4 qnm Enable_OK Bool All enable conditions OK
5 4a-= Safety shutoff_active Bool Safety shutoff active e.g. emergency stop operated
6 = <Add news
7 41 v Output
8 41w Conveyor_moter_manual_mode Bool Control of the conveyor motor in manual mode D[

[<] i i[>

- i O s
S A T B S |

w Block title: Motor control in manual mode

w Conveyor motor in manual mode: Ifthe pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

w  Network 1: Control of the conveyor motor in manual mede

#Manual_mode_
BCUVE

#Pushbutton_ % Conveyor,

manual_mode — motor_manual_

£Enable_OK m= made

#safety_shutoff_ =
BClivVE —0 3% T S5
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® Under "General" in the properties of the block, you can change the "Language" to LAD

(Ladder Logic) (®Properties ® General ® Language: LAD)

|'d Properties  |*} Info )| % Diagnostics |
J General ]
General 1 ~
. General =
Information =
Time stamps
Compilation L Name: |NDTOR_J\IF\NUAL |
Protection “
g Type: |FC
Attributes L I ‘
» Language: | FBD Ad
I LAD
s |
(TWenual
(® Automatic -
-

® The program has the following appearance in LAD.

i E s, EA @8 Grys=
MOTOR_MANUAL

WA@Y el G &

e H

Name Data type Defau... Comment I

1 4@ ™ Input |:
2 4= Manual_mode_active Bool Manual mode activated E
3 4= Pushbutton_manual_mode Bool Pushbutton manual mode conveyor on i
4 = Enable_OK Bool All enable conditions OK
5 4= Safety_shutoff_active Bool Safety shutoff active e.qg. emergency stop operated
6 L] <Add new>
7 4 v Output
E 4w Conveyor_moter_manual_mode Bool Control of the conveyor moter in manual mode v

[<] il ]@L

i B -

“HF Al = -

¥ Block title:

w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
cenditions are granted and the safety shutoff is not activated the output
Conveyor_motor_manual_mode is activated

Motor control in manual mode

» Network 1: Control of the conveyor motor in manual mode

Comment

#Conveyor_

#Manual_mode_ #Pushbutton_ #Safety_shutoff.  motor_manual_
active manual_mode #Enable_OK active mode
] L ]l L ] L ] ! %
1T 1 I 11T |/} v 7
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7.8 Program the organization block OB1 — Control conveyor
tracking forwards in manual mode

® Before programming organization block "Main [OB1]", we switch the programming language
to FBD (Function Block Diagram). To do so, first click on "Main [OB1]" in the "Program
blocks" folder.

(® CPU_1214C [CPU 1214C DC/DC/DC ® Program blocks ® Main [OB1] ® Switch
programming language ® FBD)

18 Siemens - C:\WUsersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project  Edit View Insert Online Options Tools Window Help
G MRl saveproject @ X E L X D 5N IEH [ & Goonline ¥ cooffine | fp [N B 2 1] |

Project tree

‘ Totally Integrated Automation
- | PORTAL

Devices Options

«~ |Find and replace

~ ] 031-100_FC_Programming
B Add new device
g Devices & networks
~ [ CPU_1214C[CPU 1214C DUDC/DC]
Y Device configuration

sapeiqr] E" syse kil

% Online & diagnostics
~ Igl Program blocks
¥ Add new block
& Main [0B1]
4 MOTOR_MANUA
» (4 Technology object; ) ©

» [} External source fil¢ 25| Copy Carl+C

v [@ PLCtags 0 Paste C
% Show sl 1ags | 9¢ Delete Del = E—
I Addnewtsgts  pename F2

% Defaulttag tab
f: "bl"g *2 Compile y
_ mTagmblesomtl 50050 to device »
b @PLCdatatpes | g 6o online Cerlek
» = watch and force 13 g
&

<] [l N =
v | Details view &R Quick compare » =
g Searchin project Ctrl+F
[=» Generate source from blocks A" VSR W (Clihacaa Rt A SO (L
Narmne € Cross-references F11

€ Crossreference information Shift+F11
i Call structure
5 Assignment list

Switch programming language y

Know-how protection

Print. culsp | 'S Properties [ Info (1) | | Diagnostics > |Languages & resources
. £, Print preview... 3 C.
4 Portal view e project 031-100_FC_Programming
= —— pRr—

® Open the "Main [OB1]" organization block with a double-click.

Project Edit View Inset Online Options Tools Windc
Zf [ E saveproject & X = 5 X M &
Project tree o 4

Devices

£
i

= | ] 031-100_FC_Programming ~
I ~dd new device
i Devices & networks
~ [ CPU_1214C [CPU 1214C DU/DC/DC]
[IY pevice configuration
%! Online & diagnostics
~ -l Program blocks
‘5" Add new block
4 Main [OB1]
4 MOTOR_MANUAL [FC1]
» :ﬂ Technology objects
» g} External source files

i
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® Assign Network 1 the name "Control conveyor tracking forwards in manual/jog mode"

(® Network 1:... ® Control conveyor tracking forwards in manual/jog mode)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

i F L, ER B8 @ Uz
Main
Name Data type Default value Comment
< ¥ Input
] Initial _Call Bool Initial call of this OB
s Remanence Boal =True, ifremanent data are available

E‘QQGGQEGEQ‘QIE“E el &7 G H

5]

(]

gae

* Temp

¥ Constant

NN e W N -
<]

= <Add news

(<] il B

e a1 B A4 - = A1)

w Block title: *Main Frogram Sweep (Cycle)"

[>]

ment

x Network 1: [control conveyor motor forwards in manual mode

[

® Use drag & drop to move your "MOTOR_MANUAL [FC1]" function onto the green line in
Network 1.
Project tree m 4
Devices
Wi L, EAE D8 e [=] ¢ 6 2
Main
* | ] 031-100_FC_Programming Z Name Data type Default value
B Add new device | 1 4@ ~ Input
gy Devices & networks | |z as= Initial_Call Bool
~ [m cru_1214c[cPuiziacoopane] | |3 g s Remanence Bool
IIY Device configuration =l: @~ temp
% Online & diagnostics ] = <Add new
« g Program blocks 6 <1 ¥ Constant
¢ Add new block 7 . <Add news
&/ Main [0B1] (<] 1
. e e
3 MOTOR_MANUAL [FC1] ] -
» [ Technology objects ] C Al mal | peofe]
» E@j External source files w Block title: "Main Program Sweep (Cycle)”
S ELEIRES e Comment
» L PLC data types
» ‘gql Watch and force tables » Network 1: Control conveyor motor forwards in manual mode
» r& Online backups Comment
» r:.‘ Traces
» ‘_j;, Device proxydata _fv
v | Details view 45 MOTOR_MANUAL [FC1]
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® A block with the interface you defined and connections EN and ENO are inserted in Network

1.
TFCl
"MOTOR_MAMUAL"
- = EN
Manual_
<7 ¥ =l mode_active
Pushbuttan_
manual_
<77 T =l MOdeE Rl
o rotor_
< = Enable_OK manual_
Safety. MOdE o =77 72
<177 = shutoff_active END [—

® To insert an AND before input parameter "Enable_OK", select this input and insert the AND

= =
by clicking the icon in your logic toolbar (® ).

[

>=1 - =0l = =]

Maaclcsalalae Jt e Pecaccnas Fosa -
b )'AN'D I;g.ic operation [Shift+F2] ep (Cycle)

w £.3 Network 1: Control conveyor motor forwards in manual mode

W C1
"MOTOR_MANUAL"
e EN
Manual_
7> = mode_active
Pushbutton_
manual_
T - Conveyor_
: motor_
> =t Enable_OK manual_
i mMode = <77.7>
2.7> = shutoff_active ENO —
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® Click the yellow star ** of the AND block to add another input (®3+ ).

a2 >=1 4 =0 = 4=

¥ Block title: “Main Program Sweep (Cycle)"

w £.9 Network 1: Control conveyor motor forwards in manual mode

w1
"MOTOR_MANUAL"
we== EN
Manual_
77> = mode_active
Pushbutton_
& manual_
N> —iniods Conveyor_
motor_
Enable_OK manual_
Safety. mMode wm <772
7> = shutoff_active ENO —

® To connect the block to the global tags from "Tag_table_sorting_station”, we have two
options:

® Either select the "Tag_table_sorting_station” in the project tree and use drag & drop to move
the desired global tag from the Detaills view to the interface of FC1

(® Tag_table_sorting_station ® Details view. ® -SO0 ® Manual_mode_active)

v [& PLCtags ¥ £3 Network 1: Control conveyor motor forwards in manual mode
%a Show all tags Tt
B Add new tag table
% Default tag table [28] %*wc1
3’2 Tag table_sorting station [28] | | v MOTOR_MANUAL®
v | Details view o= EN
- Manual_ .
Name Datatype ... [— mode_sctive
a -Q Bool - & & “E Pushbutton_
a Q2 Bool : G i manual_ =
a o Bool 5 > —jieta i
P . o 3 =———————————Enable_0K manual_
a " Bool - Safety_ mode — <22.2>
a 52 Bool I <?2.7> == shutoff_active ENO —
® Or, enter the starting letters (e.g. "-S") of the desired global tag for <??.?> and select the

global input tag "-S0" (%I0.2) from the displayed list (® Manual_mode_active ® -S ®
-S0).

2 >=1 4 =0 = =]

v Block title: “Main Program Sweep (Cycle)”

¥ £.9 Network 1: Control conveyor motor forwards in manual mode

w1
"MOTOR_MANUAL"
~==EN
= @m’;:a_la-uive
& ] "-s0* % Bool %I10.2 mode selector manual(0) fauto.... | 4|

o @ "-s1° Bool %l0.3 pushbutton automatic start (no)
= @ "-s2° Bool %10.4 pushbutton automatic stop (nc) =
— 1@ "-s3° Bool %l1.4 pushbutton manual mode conv... |

<@ "-s4" Bool %I1.5 pushbutton manual mode conv...

@ "s5° Bool %11.6 pushbutton manual mode cylind... ||
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® Insert the other input tags "-S3", "-K0", "-B1", "-S4" and "-Al" and then insert output tag
"-Q1" (%Q0.0) at output "Conveyor_motor_manual_maode".

e
"MOTOR_MAMNUAL"
& = EN
%o 1 W02 Manual_
"HO" — "-50" — mode_active
E.gu-s Pushbutton_
BL-— W4  manual_ ‘.
R onveyor._
:’.{:I‘I.Sl motor_
St =k Enable_OK manual_ %00
WO safery mode — eERING—_—
"-A1" — shutoff_active EMNO —

® Negate the querying of input tags "-S0", "-S4" and "-A1" by selecting them and clicking

=ol =] =ol
(® -S0® ® -S4® ® -Al® )
&  »=1 4 =o = -]
+ Block title: “Main Program Sweep (Cycle)®
Comment
» Network 1: Control conveyor motor forwards in manual mode
Comment
wa
"MOTOR_MANUAL"
& = EN
0.1 0.2 Manual_
D" — "-50" =0 mode_active
?EO'S, Pushbutton_
1 — W14  manual_ e
"o onveyor
U 5 £3" — mode mD{‘Er_
e Enable_OK manual_ %Q0.0
W00  Safery mede — Q1"
"-A1" 1 shutoff_active ENO —
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7.9 Save and compile the program
® To save your project, select the kd saveproject bytton in the menu. To compile all blocks,

*_ml . . .
click the "Program blocks" folder and select the ™! icon for compiling in the menu

. =I
(@ K saveproject ® program blocks ® ).

M8 Siemens - C:\Usersimde\Documents\Automation\031-100_FC_Program

Project Edit View Insert Online Options Tools Window Help

S [l saveprojecr @ X 3 X M LD EEI

Project tree o 4
Devices

% FEEL Ly
Main
~ 7 031-100_FC_Programming Z Name
ﬁAdd new device [ IR <l ¥ Input
gﬂh Devices & networks 2 q@n Initial_Call

~ [ CPU_1214C[CPU 1214C DODCIDC] [:‘ .
[I¥ pevice configuration —
&i Online & diagnostics [y a >=1 -
¥ g Program blocks
I Add new block
& Main [0B1]
& MOTOR_MANUAL [FC1]
» [ Technology objects

® The "Infg", "Compile" area shows which blocks were successfully compiled.

[g Properties I‘_i.’.lnfo )| & Diagnostics

I General y" Cross-references u Compile |‘ Energy Suite H Syntax ‘

@IE@M Show all messages m

Compiling finished (errors: 0; warnings: 0)
! Path Description Goto |7 Errors Wa...

& ~ cruiziac A 0 0
Q ~ Program blocks N 0 0
Q MOTOR_MANUAL (FC1)  Block was successfully compiled. ~

Q Main (OB1) Block was successfully compiled. A

() Compiling finished (errors: 0; warnings: 0)
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7.10 Download the program

® After successful compilation, the complete controller with the created program, as previously

described in

(@ &,

T8 Siemens -

the modules

hardware

C:\Users\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

configuration,

can

be

downloaded

Project  Edit View Insert Online

2 1 seveproject &

d = =

Project tree o4

Options  Tools Window Help

X s GME B B ¥ coonline ¥ cooffine 2 MM I® 2 (|| [<carchinproecs |

Totally Integrated Automation
PO

RTAL

4 Portal view

| wein (081)
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Devices Options Ba
[ W&, QB BB Gl &6 o W' =g
e g
N Main ™. l Favorites 5
= | ] 031-100_FC_Programming (»] Name Data type Defaultvalue  Comment g
B Add new device T @ nput a] + - a =i | = WIS
gy Devices & networks 2 lan Initial_Call Bool Initial call of this OB [v L
~ [ CPU_1214C[CPU 1214C DU/DC/DC] = <] = B 1=l ul
Y Device configuration e 3
- @
4| Online & diagnostics o s |- a4 = = ] g
~ gl Program biocks . — i
B Add new block ~ VBIock title: “Mein Program Sweep (Cycle)” e ]
& Main [0B1] - ~ | Basic instructions i
o & OTOR MANUIALIFCH ¥  Network 1: Control conveyor motor forwards in manus| mode Name Descri. | &
r =
> Technology objects = 5 Fl Generl 3
L&) Extemal source files » [5i] Bitlogic operations —
~ L PLcags —_— » [@] Timer operations ‘-,:l
W e el by "MOTOR_MANUAL" » 5 Counter operations Ed
ﬂ' Add new tag table . =] » [€] comparator cperations s
% Defaulttag table [29] s » FEY Meth unctions 2
- 0.1 W02 Menual_ \ﬂ i
hd \ Details view CKO" — *50" == mode_active » [ Move operations 8]
o » g Conversion operations
s Pushbutton_
BT — w4 [REnia c » ‘5.5, Program control operati.
. — ma *.53° = mode or:;:g:_ ’ ‘.u Word logic operations
s ame etails 54" 0k Enable_OK mmm[ %00.0 » 55 Shift and rotate
Il Add new block WO Safety, mode — Q1"
. Main oB1 “-A1" =0 shutoff_active ENO —
4 MOTOR_MANUAL FC1
<| il >
I NGRS > | Extended instructions
= [~ | Technology
< \ i | | 2] [100% [~ g > | Communication
| G Properties |} Info @ | % Diagnostics | > | Optional packages
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7.11 Monitor program blocks

® The desired block must be open for monitoring the downloaded program. The monitoring can

icon (® Main [OB1] ® "°).

now be activated/deactivated by clicking the

nming » CPU_1214C [CPU 1214CDUDCDC] ¢ Program blocks » Main [OB1]

P EX

e L, ERELBtar eI CeaaB s ad &6 4

Main
| Name | Data type | Defaultvalue  Comment I
1 4@ ~ Input L'_\J
2 4a- Initial_Call Bool Initial call of this OB
(<] ] B
& et [ A =al = o=]
~ Block title: “Main Program Sweep (Cycle)* [~
Lomment
*  Network 1: Control conveyor motor forwards in manual mode
Comment
W
"MOTOR_MANUAL"
=
& ~==EN
%01 W02 Manual_
KO — 50" == mode_active
s Pushbutton_
BT — W4 manual_ Conveyor.
:H‘E.? 53" — mode kel
54" -0 3k Enable_OK manual_ %“W0Q0.0
%00  Safety mode —"Q1"
*-A1" —0 shutoff_active ENO —

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

s L, EAE08:araTpecEaT e g &[T 2

Note: The monitoring here is signal-related and controller-dependent. The signal states at the

terminals are indicated with TRUE or FALSE.
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| Neme |Data type Defoultvalue  Comment i
1 4@~ Input I:‘
2 @@= Initial_Call Beol Initial call of this OB
(<] n I[>]
e
& =0 [ A4 =a = -]
¥  Network 1: Control conveyor motor forwards in manual mode
Comment
a i
“"MOTOR_MANUAL"
TRUE
W01 - —1EN
"X0" — .
FALSE
TRUE W02 Imanual_ E
W05 *-50" =< mode_active =
81" —
FALSE |Pushbutton_
W14 imanual
FALSE Rty -
WS 53" == mode
tear o Conveyor_
- EfRbiG Tk motor_|  FAISE
TRUE manual_{ %Qo.0 |-
WO |sefety mode -~ "-Q1°
“-A1" @ shutoff_active ENO—
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® The "MOTOR_MANUAL" [FC1] function called in the "Main [OB1]" organization block can be
selected directly for "Open and monitor" after right-clicking (® "MOTOR_MANUAL" [FC1] ®

Open and monitor).

sols  Window Help

e 5 MG E R F coonline ¥ Goofine Ay [M M 2  vodity »
: Monitor »
0 00 Progra g CP ; DCU/DOD :
= & Display format »
Open
I&. WX 3# Ef‘t' ., = E Eat .ﬁ! g! a eg Ga Open and monitor 3
Main Define tag Ctrl+Shift+|
. Name | Data type | Defaultvalue] ~ Rename tag... Ctrl+ShifesT \
1 4~ Input Rewire tag... Cul+ShiftsP | EI
2 a- Initial_Call Bool X cut Ctrl+X
<] M %5 Copy Crrl+C
R :’g Paste Ctrl+v
8 |>sv| 8| A | ol b )ofu] % Delete Del
*  Network 1: Control conveyor moter forwards in manual mode Goto » E‘
Comrment Cross-reference information Shift+F11
&
N ..
TRUE 13§ Insert network Cul+R
W01 ~—|EN Insert STL network
T FALSE Insert SCL network
TRUE %0.2 |Manual_| ¥ Insertinputand output  Crrl+Shifts3 e
W05 *-50" =&mode_ad '} Insert empty box Shift+Fs 1
“B1" —df
FALSE |Pushbur Properties Alt+Enter
FALSE W4  |manual_
WS "£3" ==|mode
—cgn Conveyor,
54" - e
- Erable Ok motor_| FALSE
TRUE manual_| %Q0.0 L |
W00 |safety il
“-A1" —elshutoff_active ENO}—

...C_Programming » CPU_1214C [CPU 1214C DUDUDC] » Program blocks * MOTOR_MANUAL [FC1] — ' WX

i F T  EEERBr @SR CaED s Gl @ o

Call path: Main [0B1] nem |
& »=1 - =0l = =]

 Block title: Motor control in manual mode B
w Conveyor motor in manual mode: If the pushbutton_manual_mode is operated, the enable
conditions are granted and the safety shutoffis not activated the output
Conveyor_motor_manual_mode is activated

¥  Network 1: Control of the conveyor moter in manual mode

Comment

1

TRUE
#Manual_mode_
active —

FALSE
#Pushbutton_
manual_mode =-|

TRUE #Conveyor_
#Enable_OK — motor_manual_
mede =

FALSE [ ——— 4
#Safery shutoff_ i =
active - afs

i
|
i
-
e
i

Note: The monitoring here is function-related and controller-independent. The actuation of
sensors and the station status are shown here with TRUE or FALSE.
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® If a particular point of use of the "MOTOR_MANUAL" [FC1] function is to be monitored, the
call environment can be selected using the E' icon (® E' ® Call environment ® OK)

Call environment of block %

() None

[ [~

(® Call environment

Dependency structure | Address ' Derails |
H . 0B1 @Main » NW1 (Control conveyor motor forwards in manual mode)

1

Transfer to “adjusted manually”

() Manually adjusted call environment

oK Cancel

7.12 Archive the project

® As the final step, we want to archive the complete project. Select the ® "Archive ..."
command in the ® "Project" menu. Select a folder where you want to archive your project
and save it with the file type "TIA Portal project archive". (® Project ® Archive ® TIA Portal

project archive ® 031-100_FC Programming.... ® Save)

14 Siemens - C:\Users\mde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

[Project_|Edit View insert Online Options Tools Window Help Tostally Intaprated A tomstion
C3f New... sas G M EE R ¥ coonline ¥ cooffiine Sp MMM 2 H [| [Sochinpoecs | PORTAL
H % open... culs0
Mgrate project
Close ctrilsw Options Ba
” W e ——— 2 . 0B @ Y omE|2
H seve crbs 23 | WX 0, EE =P8 82 Heg e B@B Gl el & 6 S| wm =01
Save as Cerl+Shiftss o = — e
‘ | wein ~ | Favorites a
Delete project. CukE [l Neme Data type Defaultvalue  Comment s
EEr | | @ - e A = " i il hadl |
Retrieve . 2 @ initial_call Bool Initis| call of this OB ¥ -
Manage multiuser server projects... = < - ] 7|* 4] ul
=
T
B Card Reader/USE memory > 7 - 2
7 i e S
T Memory card file » & »= =l ~al | = |+l S
2
Start basic integrity check ~  Network1: Control conveyor motor forwards in manual mede [~]

: omme ~ ‘ Basic instructions =
= Print.. Cartip Name Descri |3
& Printpreview... wCl »[1G | ; :r

. | General
ClUsersimdelD..1031-100_FC_Programming TMOTOR MANUAL » [ Bit logic operations 2
CilUsersimdelDocume..\011-101_CPU1214C & —EN » [®] Timer operations (8}
CiUsersimde\Documen..1011-100_CPU1200 iu:D! j’uguz_ Nﬂr;uaL » [51] Counter operations =
0" — 50" —of g
Exit Ak ||| Ui B » [€] Comparator operations g
- P v i“:“j Pushbutton_ =1 » [£] Meth functions 2
T . 4 — WA i
| Details view =l bolioll] el » 5 Move operations | |
.“’5‘4{_“ . motor_ » /55 Conversion operations
3 —————————————Enable_0OK mlnuz\_ 0.0 » & Program control operati
- mode —"-Q1"
40 .0 S:fetyﬁ < » 53 word logic operations
A1 —ol i b .
Name il E3O » % Shift and rotate
&' Add new device
gy Devices & networks & NetwoH D
| CPU_1214C -
Rl = < W [>]
}n Ungrouped devices i
4§ Common data [v > | Extended instructions
&) Documentation settings <] il ] > | [100% J¢] —& > | Technology
@ Languages & resources & : 1
W/ Languag & | d Properties  |%}Info |1 Diagnostics | 2 | Communication
= = > | Optional packages

4 Portal view

tion to CPU_1214C terminated.
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7.13 Checklist

No. Description Completed
1 Compiling successful and without error message
2 Download successful and without error message
Switch on station (-KO = 1)
Cylinder retracted / Feedback activated (-B1 = 1)
3 EMERGENCY OFF (-Al = 1) not activated
MANUAL mode (-S0 = 0)
Activate manual mode conveyor forwards (-S3 = 1)
Conveyor motor forwards fixed speed (-Q1 = 1)
4 Same as 3 but activate EMERGENCY OFF (-A1=0) ®-Q1=0
5 Same as 3 but AUTO mode (-S0=1) ®-Q1=0
6 Same as 3 but switch off station (-KO=0) ® -Q1 =0
7 Same as 3 but cylinder not retracted (-B1=0) ®-Q1=0
8 Same as 8 but also activate manual mode conveyor backwards
(-S4=1)®-Q1=0
9 Project successfully archived
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8.2
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Exercise

Task — Exercise

The following functions of the sorting station process description will be planned, programmed

and tested in this chapter:

— Manual mode — Control of conveyor tracking backwards in manual/jog mode

Technology diagram

Here, you see the technology diagram for the task.

Sortieranlage / Sorting station

-B4 -B5

Rutsche/Slide

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/

actual value speed 5.0 Slusitni

1.0 m/s

-Bo

Metall/
metal

> Forderband/Conveyor :.

Zusitzliche Werte
Additional values

Plastik/
plastic

-B9 externer Stellwert Drehzahl/

external manipulated value speed
5.0 U/min (rpm)
-U1 Stellwert Drehzahl/
manipulated value speed

U/min (rpm)

Figure 10: Technology diagram

Schalter der Sortieranlage
Switches of sorting station
-P1 einfon
j -Q0 Hauptschalter/Main switch
-P4 akliviertiactive
E -A1 NOTHALT/Emergency stop
-P2 Handimanual -P3 Auto/auto

:- -SD Betriebsart/operating mode

Automatikbetrieb
Automatic mode

-PS gestartetslarted
__ -S1 Start/start

__ -S2 Stopp/stop

Handbetrieb / Manual mode

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards

-P7 ausgefahrenfextended

-56 Zylinder -M4 ausfahren/
cylinder -M4 extend

-55 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 eingefahren/retracted

Figure 11: Control panel
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8.3 Reference list

The following signals are needed as operands for this task.

DI Type Identifier Function NC/NO
10.0 BOOL -Al Return signal emergency stop ok NC
10.1 BOOL -KO Main switch "ON" NO

) Manual = 0
10.2 BOOL -S0 Mode selector manual (0)/ automatic (1)
Auto =1

10.5 BOOL -B1 Sensor cylinder M4 retracted NO
1.4 BOOL s3 Pushbutton manual mode conveyor M1 NO

forward
115 BOOL -84 Pushbutton manual mode conveyor M1 NO

reverse

DO Type Identifier Function
Q0.1 BOOL -Q2 Conveyor motor M1 backwards fixed speed

Legend for reference list

DI Digital Input

Al Analog Input

I Input

NC Normally Closed

NO Normally Open

8.4 Planning

DO Digital Output
AO Analog Output

Q Output

Plan the implementation of the task on your own.
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8.5 Checklist — Exercise
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No.

Description

Completed

Compiling successful and without error message

Download successful and without error message

Switch on station (-KO = 1)

Cylinder retracted / Feedback activated (-B1 = 1)
EMERGENCY OFF (-Al = 1) not activated

MANUAL mode (-S0 = 0)

Activate manual mode conveyor backwards (-S4 = 1)
Conveyor motor backwards fixed speed (-Q2 = 1)

Same as 8 but activate EMERGENCY OFF (-A1=0) ®-Q2=0

Same as 8 but AUTO mode (-S0=1) ®-Q2=0

Same as 8 but switch off station (-KO=0) ® -Q2=0

Same as 8 but cylinder not retracted (-B1=0) ®-Q2=0

Same as 8 but also activate manual mode conveyor forwards
(-S3=1)®-Q1=0and-Q2=0

Project successfully archived
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9 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

www.siemens.com/sce/s7-1200

Preview , Additional information”

] Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A TlA Portal Videos

A TIA Portal Tutonal Center

» Getting Started

A Programming Guideline

A Easy Entry in SIMATIC 57-1200

» Download Trial Software/Firmware

A Technical Documentation SIMATIC Controller
A Indugtry Online Support App

A TlA Portal, SIMATIC 57-12001 500 Overview
A TIA Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1300 Website
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/sceltp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com

Siemens AG
Digital Factory
P.O. Box 4848
90026 Nuremberg
Germany

Subject to change and errors
© Siemens AG 2018
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