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Analog Values for SIMATIC S7-1200

1

Goal

In this chapter, you will become acquainted with the analog value processing of the SIMATIC S7-
1200 with the TIA Portal programming tool.

The module explains the acquisition and processing of analog signals and gives a step-by-step
description of read and write access to analog values in the SIMATIC S7-1200.

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

Prerequisite

This chapter builds on the chapter IEC Timers and Counters with the SIMATIC S7 CPU1214C.
You can use the following project for this chapter, for example: SCE_EN_031-
300_IEC_Timers_Counters_S7-1200.zap14
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Required hardware and software

1

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

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

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 and analog inputs and outputs should be fed out to a control panel.

Ethernet connection between engineering station and controller

A 2 SIMATIC STEP 7

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

4 Ethernet connection

99T 9T Ty
9T YTy T 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 Analog signals

In contrast to a binary signal, which can assume only two signal states (“Voltage present +24 V"
and “Voltage not present 0 V"), analog signals can assume any value within a defined range. A
typical example of an analog sensor is a potentiometer. Depending on the position of the knob,
any resistance can be set, up to the maximum value.

Examples of analog quantities in control engineering:
— Temperature -50 to +150 °C

— Flow rate 0 to 200 I/min

— Speed -500 to +50 rpm

— eftc.
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Measuring transducers

These quantities are converted to electrical voltages, currents or resistances with the help of a
measuring transducer. If, for example, a speed is to be measured, the speed range of 500 to
1500 rpm can be converted to a voltage range of 0 to +10 V using a measuring transducer. At a
measured speed of 865 rpm, the measuring transducer would output a voltage value of +3.65 V.

365
10 V: 1000 rpm = 0.01 V/rpm
1000 rpm 365 rpm x 0.01 V/rpm = 3.65V
1oV
ov +10V

Analog modules — A/D converter

These electrical voltages, currents or resistances are then connected to an analog module that
digitizes this signal for further processing in the PLC.

If analog quantities will be processed with a PLC, the read-in voltage, current or resistance value
must be converted to digital information. The analog value is converted to a bit pattern. This
conversion is referred to as analog-to-digital conversion (A/D conversion). This means, for
example, that the voltage value of 3.65 V is stored as information in a series of binary digits.

The result of this conversion is always a 16-bit word for SIMATIC products. The integrated ADC
(analog-to-digital converter) of the analog input module digitizes the analog signal being acquired
and approximates its value in the form of a stepped curve. The most important parameters of an
ADC are its resolution and conversion rate.

U

F

o)

-~
.

v
—

1: Analog value

2. Digital value

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-500 Analog Values S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-500, Edition 2018 | Digital Factory, DF FA

The more binary digits the digital representation uses, the finer the resolution is. For example, if
only 1 bit was available for the voltage range of 0 to +10 V, you would only know whether the
measured voltage is between 0 and +5 V or between +5 V and +10 V. With 2 bits, the range can
be divided into 4 individual ranges, i.e., 0to 2.5/25to 5/5to 7.5/ 7.5 to 10 V. Conventional
A/D converters in control engineering use 8 bits, 11 bits or more for converting.

With 8 bits you have 256 individual ranges, while 11 bits provide a resolution of 2048 individual

ranges.
0A/OV 20mA/10V
10 V: 2048 = 0.0048828
& Voltage differences of <5 mV can be
11-bit detected
0 2048

4.4 Datatypes of the SIMATIC S7-1200

The SIMATIC S7-1200 has many different data types for representing different numerical
formats. A list of some of the elementary data types is given below.

Data type | Size (bits) | Range Example of constant entry

Bool 1 Oto1l TRUE, FALSE, O, 1

Byte 8 16#00 to 16#FF 16#12, 16#AB

Word 16 16#0000 to 16#FFFF 16#ABCD, 16#0001

DWord 32 16#00000000 to 16#FFFFFFFF | 16#02468ACE

Char 8 16#00 to 16#FF ‘AT, @

Sint 8 -128 to 127 123,-123

Int 16 -32,768 to 32,767 123, -123

Dint 32 -2,147,483,648 to 2,147,483,647 | 123, -123

USint 8 0 to 255 123

Ulnt 16 0 to 65,535 123

UDInt 32 0 to 4,294,967,295 123

Real 32 +/-1.18 x 10 *°to +/-3.40 x 10 ** | 123.456, -3.4, -1.2E+12, 3.4E-

3
LReal 64 +/-2.23x 10 “® to +/-1.79 x 10 °*° | 12345.123456789
-1.2E+40

Time 32 T#-24d_20h_31 m_23s_648ms to| T#5m_30s
T#24d_20h_31 m_23s_647ms 5#-2d
Saved as: -2,147,483,648 ms to| T#1d_2h_15m_30x_45ms
+2,147,483,647 ms

String Variable 0 to 254 characters in byte size '‘ABC'

Note: The 'INT' and 'REAL' data types play a large role in analog value processing. This is
because read-in analog values exist as 16-bit integers in the 'INT' format, and in order to ensure
exact further processing only 'REAL" floating-point nhumbers should be used due to rounding
errors in the case of 'INT".
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4.5 Reading/writing analog values

Analog values are read into the PLC or output from the PLC as word information. These words

are accessed, for example, with the following operands:

%IW 64 Analog input word 64
%QW 64 Analog output word 64

Each analog value (“channel”) occupies one input or output word. The format is ‘Int’, an integer.

The addressing of input and output words conforms to the addressing in the device overview.

For example:
IE'? Topology view Iié Network view ‘mf Device view L
& [cuozacicruizisd  [v] &) B (&) SH[H] S [ ] Device overview |
2 W2/ [Module PV [P T oo Py peoem s Attileno: P—
= 103 Al
102 [
101
¥ CPU_1214C 1 CPU 1214C DCIDCIDC BES7 214-1AG40-0XBO V4.2
DI 14iDQ 10_1 1 0.1 0.1 DI 14/DQ 10 =
AI2_1 12 64..67 A2
103 102 101 5
AQ 1x12BIT_1 13 64..65 AQ1 signal board 6ES7 232-4HA30-0XBO V1.0
Rack 0 i HSC_1 116 1000..10.. HSC
i HSC_2 117 1004..10... HSC
| HSC 3 118  1008..10... HSC
HSC 4 N 1012..10... HSC
HSC_ S5 120 1016..10... HSC
HSC_ 6 121 1020...10... HSC
Pulse_1 132 1000..10... Pulse generator (FTOIP...
Pulse_2 133 1002..10... Pulse generatar (PTOIP...
Pulse_3 134 1004..10... Pulse generator (FTO/F...
Pulse_4 135 1006...10... Pulse generator (FTOIP...
» PROFINETinterface_1 1 X1 PROFINET interface
g 2 -
<Jm] [>][100% 2 Mo awrwill || 3| ] [ EY
Here, the address of the first analog input would be %IW 64, and the address of the second
analog input would be %IW 66.
The address of the analog output would be %QW 64.
For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 9
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The analog value transformation for further processing in the PLC is the same for analog inputs
and analog outputs.

The digitized value ranges are as follows:

Nominal range of the analog
OAIOV 10 mA/5 V 20mA/10V  value

/

Digitalized value  for further
0 13824 27648 processing in the PLC

Often, these digitized values still have to be normalized by further processing them in the PLC in
an appropriate manner.

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

If an analog input value exists as a digitized value in the range +/- 27648, it must usually still be
normalized so that the numerical values correspond to the physical quantities in the process.

Likewise, the analog output usually results from setting of a normalized value that then still has to
be scaled to the output value +/- 27648.

In the TIA Portal, ready-made blocks or arithmetic operations are used for normalizing and
scaling.

For this to be carried out as exactly as possible, the values for the normalizing must be converted
to the REAL data type to minimize rounding errors.

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

In this chapter, a function for analog control of the conveyor speed will be added to the program
from chapter "SCE_EN_031-300 IEC Timers and Counters S7-1200".

Planning

The analog control of the conveyor speed will be programmed in the
"MOTOR_SPEEDCONTROL" [FC10] function as an expansion of the "SCE_EN_031-300 IEC
Timers and Counters S7-1200" project. This project must be retrieved from the archive in order to
add this function. The "MOTOR_ SPEEDCONTROL" [FC10] function will be called in the "Main“
[OB1]" organization block and wired. The control of the conveyor motor must be changed to —Q3
(conveyor motor -M1 variable speed).

Analog control of the conveyor speed

The speed will be set at an input of the "MOTOR_SPEEDCONTROL" [FC10] function in
revolutions per minute (range: +/- 50 rpm). The data type is 32-bit floating-point number (Real).

First, the function will be checked for correct entry of the speed setpoint in the range +/- 50 rpm.

If the speed setpoint is outside the range +/- 50 rpm, the value 0 with data type 16-bit integer (Int)
will be output at the output. The return value of the function (Ret_Val) will then be assigned the
value TRUE (1).

If the speed setting is within the range +/- 50 rpm, this value will first be normalized to the range
0...1 and then scaled to +/- 27648 with data type 16-bit integer (Int) for output as the speed
manipulated value at the analog output.

The output will then be connected with signal U1 (manipulated value speed of the motor in 2
directions +/- 10V corresponds to +/- 50 rpm).

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

Here you see the technology diagram for the task.

Sortieranlage/ Sorting station

Rutsche/Slide

-B6

Metall/
metal -B7
> Forderband/Conveyor [:.

Zusétzliche Werte
Additional values

Plastik/
plastic

Switches of sorting station

-P1 einfon

j -Q0 Hauptschalter/Main switch

-P4 aktivierl/active

E -A1 NOTHALT/Emergency stop

-P2 Handimanual -P3 Auto/auto
__ -SO Betriebsart/operating mode

__ -S1 Start/start

__ -S2 Stopp/stop

-B9 externer Stellwert Drehzahl/
? external manipulated value speed
m B2 5.0 U/min (rpm)
-B3 Motor aktiv/ M4
motor active -U1 Stellwert Drehzahl/
-B8 Istwert Drehzahl/ 5.0 Ufmin (rpm) W 51 manipulated value speed
actual value speed Ufinie (epes]
1.0 mfs
Figure 1: Technology diagram
Schalter der Sortieranlage Automatikbetrieb Handbetrieb / Manual mode

Automatic mode:

-P5 geslartel/started

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-S4 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-P7 ausgefahren/extended

-S6 Zylinder -M4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

Figure 2: Control panel

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

The following signals are required as global operands for this task.

DI Type Identifier Function NC/NO
0.0 BOOL -Al Return signal emergency stop OK NC
0.1 BOOL -KO Main switch "ON" NO

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

Auto =1
10.3 BOOL -S1 Pushbutton automatic start NO
10.4 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
1.0 BOOL -B4 Sensor part at slide NO
113 BOOL -B7 Sensor part at end of conveyor NO

DO Type Identifier Function
Q0.2 BOOL -Q3 Conveyor motor -M1 variable speed

Manipulated value speed of the motor in 2
QW 64 BOOL Ul directions +/- 10V corresponds to +/- 50 rpm

Legend for reference list

DI Digital Input DO Digital Output
Al Analog Input AO Analog Output
I Input Q Output

NC Normally Closed

NO Normally Open

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 will be 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 expand the "SCE_EN_031-300_IEC_Timers_Counters_S7-1200.zap14"
project from chapter "SCE_EN_031-300_IEC_Timers_Counters_S7-1200", we must retrieve
this project from the archive. 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)

N Siemens

:Project |Edit View Insert Online Options To

3F New...

=
4=

= "% Open... Ctrl+0
Migrate project...

J -

Delete project... Crrl+E
Manage multiuser server projects ...
5 Card Reader/iUSB memory »
8| 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.
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® Save the under the name

(® Project ® Save as ... ® 031-500_Analog_Values_S7-1200 ®

opened project

J4 Siemens - C:\Users\imde\Documents\Automation\031-300_IEC_Timers_Counters\031-300_IEC_Timers_Counters

‘Frc;ecx |Edit View Insert Online Options Tools Window Help

&* Print preview...

C:lusersimd..1031-300_IEC_Timers_Counters
C:\Us..1031_420_Diagnostics_via_Webserver
C:\Usersim..1031_200_FB-Programming_V14
C:\Usersimde . 1031-410_Basics_Diagnostics
C:WUsersimde\D_1031-100_FC_Programming
C:\User..1031-300_IEC_Timers_Counters_Vi4
C:\Usersimde\Docume_1011-101_CPU1214C
C:\Usersimde\D..1031-200_FE_FProg i

g

[ tew. st 5 MM B R S coonline F coofiine  do IR 2 1] [-
H % open... crl+0

Migrate project.
Close Ctrlew
Save as Ctrl+5hift+S
Delete project... Cerl+E [}
Archive... il
Retrieve ..
Manage multiuser server projects...

T Cord ReaderiUSB memory »

W vemorycard file »
Start basic integrity check
Print. Crl+P

031-500_Analog_Values_S7-1200.

Save)

Totally Integrated Automation
PORTAL

saueiqr]

]_U. Properties “"i;info jjﬂ&,l Diagnostics

| General | Cross-references | Compile | Energy Suite |
Exit Alt+Fa M
!Q‘ g show all messages m
Name ! |Path Description

4 Add new device
g% Devices & networks
'm cPu_1214C

th Ungrouped devices
r'i Common data

5]} Documentation settings
@ Languages & resources

< 1]

4 Portal view

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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7.2 Create the "MOTOR_SPEEDCONTROL" function
® Select the 'Program blocks' folder of your CPU_1214C and then click "Add new block" to

create a new function there.

(® CPU_1214C [CPU 1214C DC/DC/DC] ® Add new block)

N8 Siemens - C:WUsers\imde\Documents\Automation\0

Project Edit View Insert Online Options Tools
Cf Dk savepoject & X 2=l (3 X (D)2 (™
Project tree

~ | ] 031-500_Analog_Values_57-1200 PS
WL Add new device I
ghy Devices & networks
~ [ CPU_1214C [CPU 1214C DC/IDC/DC]
IIY Device configuration
%/ Online & diagnostics

[

hd rn'. Program blocks
& Add new block
4 Msin [OB1]
48 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DE [DB1]

® Select 'FE in the next dialog and rename your new block to: "MOTOR_SPEEDCONTROL".
Set the language to FBD and manually assign the number "10". Select the "Add new and
open” check box. Click "OK".

(® ’FE® Name: MOTOR_SPEEDCONTROL ® Language: FBD ® Number: 10 Manual ®
& Add new and open ® OK)

Add new block %

Name:
| MOTOR_SPEEDCONTROL |

Language: | FED [+]
# Number: 10 =
Organization (® Menual
block -
(O Automatic

t Description:

. Functions are code blocks or subroutines without dedicated memory.
Function block

=

Function

Data block

rmore...

> | Additional information

[+ Add new and open oK || cancel
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® Create the local tags with their comments as shown here and change the data type of the

'Return’ tag from 'Void' to 'Bool'. (® Bool)

..Analog_Values_$7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10] - EX
didF s L ERERDE@rerEw e d@ B EEaH U &0 5
MOTOR_SPEEDCONTROL
Name Data type Default value Comment
1 4~ Input
2 @-»n Setpoint_speed Real
3 <4 ¥ Output
4 4= Manipulated_variable_speed_AO Int
5 4@ ) InOut
6 41 v Temp
7 4@nw Setpoint_speed_OK Bool
8 4w Manipulated_variable_speed_Norm Real
9 41 » Constant
10 € ~ Retwumn
11 @= MOTOR_SPEEDCONTROL Bool| B
AOM_IDENT | =
Bool 1=
Byte
CONN_ANY
CONN_OUC
CONN_PRG
2 =1 4 = = o] Eha 8
DE_ANY -
¥ Block title: |
¥  Network 1:

Note: Be sure to use the correct data types.

® Insert an Assignment ' 11+ in the first network and an 'And' & " in front of it. Then use drag

& drop to move the '‘Comparator operation' ‘Less or equal’ from the 'Basic instructions' onto

the first input of the & AND logic operation.

(® 11 ® = ®Basicinstructions ® Comparator operations® CMP<=)

P DOUDUD Prog blo OTO PEEDCO O 0
Options
i F D L ERRp@r@rEsEw Eaed el o MWt ]
MOTOR_SPEEDCONTROL vl Favorites
Name Data type Default value Comment
1 4@ ~ Input | a sa1 @ A —a —
2 @n Setpoint_speed Real (ml
3 @ ~ Output 11
4 @n Manipulated_variable_speed_AD Int =i
5 4 » InOut
6 4@ v Temp [
7 |@nw Setpoint_speed_OK Bool
8 @n» Manipulated_variable_speed_Norm Real ~ |—Basic instructions
Rl | ¥Coeestant Name Description
1 - ]
9 ﬂ Reu::: mmmmm - — [~]* E Generfll
<] il E » ') Bit logic operati...

TR T

» [@] Timer operations

& =1 =4 =0l

 Block title: Speed control via analog output

o 4

- D Network 1: check setpoint speed for correct input range +i- 50 rimin

» [+i] Counter operati...
= [¢] Comparater op...

1]

=N ovp=—= Equal

£l cvP Not equal

£ cvp = Greater or equal
£ ovP <= Less or equal
1 cvP > Greater than

=l cMP < Less than

=1 IN_Range Value within ra...
#[ OUT_Renge Value outside r_
£l oK Check validity
Fl {NOT_OK|-  Check invalidity

» [ | Variant
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® Next use drag & drop to move the ‘Comparator operation' ‘Greater or equal’ onto the second

input of the = AND logic operation.

(® Basic instructions ® Comparator operations® CMP>=)

DOGDOD 0 blo OTO DCO 0 0
Options
W@ F e L, EREpE8rarEHE e e’ o =
MOTOR_SPEEDCONTROL ~ | Favorites
Name Data type Default value Comment
L@ Input = & >=1 - —-o] =
2 a-n Setpoint_speed Real l
3 4@ v Output A 2
4 4@o Manipulated_variable_speed_sAO int =
5 <€ » InOut
6 @~ Temp
7 @a-vw Setpoint_speed_OK Bool
8 @-» Manipulated_variable_speed_Norm Real ~ | Basic instructions
9@ » Constant Name Description
10 €@ ¥ Retum w | [ Genersal ~
s lem m LIATAn_FarEAsALTRAL _lirs==r; = (== —— b . =
1<] 1] B » =i Bit logic operati...
Lol » [®] Timer operations
o] e o4 -0l = =] » [4] Counter operati... 5
—{ ~ [<] Comparator ap... il
w Block title: Speed control via analog output ~ JET c:m-- P Equa)
oo Not equal
~ €29 Network 1: check setpoint speed for correct input range +/- 50 rimin = ovp = Greater or equal
B VP <= Less or equal
= €1 owe > Greater than
Bl ave < Less than
;; 5y IN_Range Value within ra..
i & €] OUT_Range  Value outside r...
= e E ok Check validity
i €I NOT_OK|-  Check invalidity
= g
= - » [7] variant v
- <| l B

® Connect the contacts in Network 1 with the constants and local tags as shown here. The data

types in the comparator operations are automatically adapted to 'Real".

..Analog Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10] - WX

e L EAEREr @R @B e G & 6 =

MOTOR_SPEEDCONTROL

Name Data type Default value Comment

1 4@ ~ Input L
2 4n Setpoint_speed Real [ ]
3 < ¥ Output =
4 4= Manipulated_variable_speed_AO Int
5 4 » InOut L=
6 @ v Temp El
7 @n» Setpoint_speed_OK Bool
8 4= Manipulated_variable_speed_Norm Real
9 <41 » Constant o

O L I G B R O

*  Network 1: checksetpoint speed for correct input range +- 50 rlmin

W>]

nen

<=
Real
#Setpoint_speed — |N1 &
50.0 — IN2 —_—
>= #Setpoint_
Real speed_OK
#Setpoint_speed IN1 =
-50.0 — N2 —_— — —
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® Use drag & drop to move the '‘Conversion operation' 'NORM_X' into Network 2 in order to

normalize the speed setpoint of +/- 50 rpm to +/- 1. (® Basic instructions ® Conversion

operations ® NORM_X)

o DC/DUD Prog [ OTO PEEDCO O
Options
dawe LERSP@tarmERCcaad et o Wt S
MOTOR_SPEEDCONTROL v] Favorites
Name Data type Default value Comment
1 41~ Input a] & >= T A —a =
2 @-» Setpoint_speed Real (Tl
3 @ v output =] 171
4 @ Manipulated_variable_speed_a0 Int |S=
5 4 InOut
6 4 ¥ Temp I’E_“
7 4w Setpoint_speed_OK Bool
8 4n» Manipulated_variable_speed_Norm Real ™ ™ ’—Basic instructions
[<] L] | |i_ Name Description
———— » [ ] General A
& > I 4 e o ] » i) Bit logic operati... ]
¥ = e [~] » (@) Timer operations
-50.0 IN2 — — i » [4] Counter operati...
» [<] Comparator op... =
» %] Math functions
2 n ” » [~ Move operations
¥  Network 2: MNormalise setpoint speed from +/- 50 rimin to +/-1 ) pee= _
= | v &5 Conversion ope... =l
; i |- EX converT Convert value
1) ROUND Round numeri...
£I cEL Generate next
T FLooR Generate next ...
%l RUNC Truncate num...
il SCALE_X Scale
£ nORM_X Normalize
» 5% Program contro... [~]
® Connect the contacts in Network 2 with the constants and local tags as shown here.

The data types in 'NORM_X' are automatically adapted to 'Real'.

..Analog_Values_S$7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10] -0 X
S L, EAED8r G [HE At = G & T =
MOTOR_SPEEDCONTROL
Name Data type Default value Comment
2 @an Setpoint_speed Resl L]
3 4 v Output =
4 @ Manipulated_variable_speed_AO Int .
5 40 » InOut F
6 4@~ Temp
7 @ne Setpoint_speed_0K Bool
g @n Manipulated_variable_speed_Norm Real
9 4@ » Constant
10 41 ¥ Return
- e iy
D L 1 I BT LA O |
=
v Network 2: Normalise setpoint speed from +/- 50 rimin to +/-1
NORM_X
Real to Real
#Setpoint_ =
speed_OK — )
S #Manipulated_ =
0.0 — MIN variable_speed_
#Setpoint_speed — VALUE ouT — Norm
50.0 MAX -
_ (v
| ] [2][150% 7= e e
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® Use drag & drop to move the 'Conversion operation' 'SCALE_X' into Network 3 in order to
scale the speed setpoint from the normalized +/- 1 onto the range for the analog output +/-
27468.
(® Basic instructions ® Conversion operations ® SCALE_X)

DUD 0 blo D O 0
Options
Wl e, B Hr@e@sp| 2@ =" o Wil Wt > O] =
MOTOR_SPEEDCONTROL v | Favorites
Name Data rype Default value Comment
2 a-s Setpoint_speed Real gl * || B |
3 @ v Output 5
4 qQ-» Manipulated_variable_speed_AO Int = 1l
5 4@ » InQut
6 @~ Temp -
7 4asws Setpoint_speed_OK Bool |
s @ns Manipulated_variable_speed_Norm Real [=
9 <41 » Constant v VjBasic instructions
(<] L] |2 Name Description
» [ ] General ~
T - =l = =] » iﬁltlugic operati...
u.u MIN variable_| .| » (@) Timer operations
# Setpo]ntlspeed VALUE ouT Norm » ;{L Counter operati...
» [ €] Comparator op. =
50.0 MAX S o — » [£] Math functions

» = Move operations

¥ &g Conversion ope... El
1 CONVERT
¥ ROUND Round numeri...
1 cen Generate next ...

*  Network 3: Scale normalised setpoint speed for analog output to +- 27648 Convert value

£ FLOOR Generate next ...
ENWUNC  Truncate num..
- L SCALE_X Scale
£51 NORM_X Normalize
| » 58 Program contro.. q
< [ > |
> | Extended instructions
'w | » | Technology
¢ w 3| [150% | = W ereereess, e > |c ication

® Connect the contacts with the constants and local tags in Network 3 as well, as shown here.

The data types in 'SCALE_X' are automatically changed to 'Real’ or 'Int'.

..Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDCDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10] — i il X
i LEREDB:r @By Ceda@d Lt gd & T & = |
MOTOR_SPEEDCONTROL
Name Data type Default value Comment
2 4an Setpoint_speed Real ﬂ
3 <@ ¥ Output 1
4 4= Manipulated_variable_speed_AO Int =l E
5 4@ b InOut q
6 @~ Temp
7 oaase Setpoint_speed_OK Bool
8 @@= Manipulated_variable_speed_Norm Real
9 <4 » Constant
10 @ ¥ Retu
e - M
& =1 - =0l = =]
¥  Network 3: Scale normalised setpoint speed for analog output to +/- 27648 El
SCALE_X
Real to Int
#Setpoint_
speed_OK —gN
0 MIN
#Manipulated_ #Manipulated_
variable_speed_ variable_speed_ Tt
Norm —ivaLuE out—A°
27648 MAX - ENO p— 8
v
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® Insert an Assignment ' 11" in the fourth network. Use drag & drop to move the 'Move'
command from the 'Move operations' folder under 'Basic instructions' in front of the

Assignment.

(® 171 ® Basic instructions ® Move operations ® MOVE)

P DUDUD Prog blo DTO PEEDCO 0
Options
S L, EAEp8r @@= ey =t S WAt dH
MOTOR_SPEEDCONTROL v ‘ Favorites
Name Data type Default value Comment
2 an Setpoint_speed Real 1| I i R Bl el fmd
3 <@ v Output o
4 Qe Manipulated_variable_speed_AD Int ] = 1
5 < » InOut
6 @~ Temp |
7. @-n Setpoint_speed_OK Bool
E @~ Manipulated_variable_speed_Norm Real
S 4 » Constant || v | Basic instructions
<] n > Name Description
T T
» [ 7] General :J
® == 4 | =t | = S5 » [ Bit logic operati._. B
""""""" e cemE Al ¥ (@] Timer operations
Norm VALUE ouT AO » [4i] Counter operati_ =
5 » FL Comparator op...
27688 MAX T » [E] Math functions
+ [ Move operations
T MovE Move value
¥ €23 Network 4: Speed setpoint out of range +/- 50 rimin -> Manipulated_variable_speed_AO = 0 / Return = "l Deserislize  Deserislize
e @' Serialize Serialize
I MOVE_BLK  Move block
s sgr MOVE_BLK_... Move block
=t T UMOVE_BLK  Move block un...
’ = l [l & FAILL_BLK Fill block
= £ UFILL_BLK Fill block unint...
= £ SCATER Parse the bit ;e,,?‘
S L] | >

® The contacts in Network 4 will now be connected with constants and local tags as shown
here. If the speed setpoint is not within the range +/- 50 rpm, the value '0" is output at the
analog output and the value TRUE is assigned to the return value (Return) of the

"MOTOR_SPEEDCONTROL" function.

...Analog_Values_$7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10] - X

i o et b, EREPD B G =] € addB e G ST G =

MOTOR_SPEEDCONTROL

Name Data type Default value Comment

4 4= Menipulated_variable_speed_AOD Int A~
5 < » InOut
6 @~ Temp
7 4= Setpoint_speed_OK Bool =
8 4le Manipulated_variable_speed_Morm Real
9 40 » Constant o
10 @1 ¥ Return
11 4= MOTOR_SPEEDCONTROL Bool E

Ty

B 3= - =l = =]

[>

*  Network 4: Speed setpoint out of range +/- 50 rimin -> Manipulated_variable_speed_AO = 0/ Return = TRUE

MOVE
#Manipulated_ #MOTOR_
#Setpoint_ variable_speed_ SPEEDCONTROL
speed_OK —0 gN 3% OUTT AO .
0] IN _ 10 |
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® Do not forget to click bl Saveproiect  The finished function "MOTOR_SPEEDCONTROL"

[FC10] in FBD is shown below.

& =1 B A4 =a = -]

¥ Block title: Speed control via analeg output

Comment

¥  Network 1: check setpoint speed for correctinput range +/- 50 rimin

P——

Real
#Setpoint_speed — N1 &
50.0 IN2 —
S
Real
#Setpoint_speed — N1
-50.0 IN2 —

*  Network 2: Normalise setpoint speed from +/- 50 rimin to +/-1

Cormr

¥  Network 3: Scale normalised setpoint speed for analog output to +/- 27648

NORM_X
Real to Real
#Setpoint_
speed_OK — gN
0.0 — MIN
#Setpoint_speed — VALUE ouT
50.0 MAX — ENO

#Setpoint_
speed_OK

#Manipulated_
variable_speed_
Norm

SCALE_X
Real to Int
#Setpoint_
speed OK —dgy ————
0 —{MIN
#Manipulated_
variable_speed_
Norm _{vALUE out}
27648 —| MAX

#Manipulated_
variable_speed_
AO

MOVE

# Manipulated_

#Setpoint_
speed_OK —o

0

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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w Network 4: Speed setpoint out of range +/- 50 rfmin > Manipulated_variable_speed_AO = 0/ Return = TRUE
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7.3 Configuration of the analog output channel

® Double-click the 'Device configuration' to open it.

I8 Siemens - C:\Usersimde\Documents\Automatio

Project Edit View Insert Online Options Tot

Project tree o 4

Devices

= | ] 031-500_fnslog_Values_57-1200 [~
#Add new device [l
ﬁﬂh Devices & networks
~ [ CPU_1214C [CPU 1214C DC/DC/DC]

{1l

9 Online & diagnostics

® Check the address setting and the configuration of the analog output channel O.
(® Q address: 64...65 ®Properties ® General ® Analog outputs ® Reaction to CPU
STOP: Use substitute value ® Channel 0 ® Analog output type: Voltage ® Substitute value

for channel on a change from RUN to STOP: 0.000 V® & Enable short circuit diagnostics)

J4 Siemens - C:\Usersimde\Documents\Automation\031-500_Analog_Values_S7-1200\031-500_Analog_Values_57-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Zf B Bl saveproject & | X 5 (el X )& (¥ G [ ) B[R Goonline oF Gooffiine | gy I I X' [[] [<Scorchinproject | i PORTAL

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC]

_ E; Topology view I@ Network view ‘mf Device view LE‘;EI
df [cuanacicruiziza v B B () 5 | | pevice overview | )
LSO ALl . - -
A =
¢ .. Module slot laddress | Qaddress | Type Article no. Fir... El
03 102 103 =4
Rack_0 Joz 2] E’
101 b
 CPU_1214C 1 CPU 1214C DCIDCIDC 6ES7 214-1AG40-0XBO V4.2
DI 14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10 ==
AI2_1 12 64..67 A2 g
AQ 1x12BIT_1 13 64_65 AQ1 signal board 6ES7 232-4HA30-0XBO V1.0 3
HSC_1 116 1000...10... HSC e
HSC_2 117 1004..10. HSC v g
¥ . =)
<J[m] (3| [100% (<] [ ] B
[@ Properties | "4 Info )| %) Diagnostics -
&4
J General ﬂ 10 tags h System constants I‘ Texts ] =
» General | Analog outputs ~|F
,
II0 addresses — =
: Reaction to CPU STOP: | Use substitute value I«] |=fd
Hardware identifier = =
4
Channel0 g
]
b hannel addre ] |
“
K Analog output type: | Voltage [e]
[]
Substitute value for channel on
a change from RUN to STOP: | 0.000 v|
(¥ Enable short circuit diagnostics
st

=2 Overview [ 8 cpu_121ac B v mhe project 031-500_ana

4 Portal view
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7.4 Expand the tag table to include analog signals

® Double-click the 'Tag table_sorting station' to open it.

A Siemens - C:\Usersimde\Documents\Automatio

Project Edit View Insert Online Options Tot
Gf ([ saveproject E X 5 B X 2

Project tree m 4
Devices

3%
L

» \@} External source files A
- '_d PLCtags i

45 Showsll tags

B Add new tag table

2 Default tag table [29]

5 Tag table_sorting_station [28]:
» [ PLC data types

® Add the global tags for the analog value processing to the "Tag table_sorting station". An
analog input B8 and an analog output U1 must be added.

(® U1 ® %QW64 ® B8 ® %IW64)

..31-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » PLCtags » Tag table_sorting_station [30] - X
{-ﬂ Tags | @ User constants
FE e T =]
Tag table_sorting_station
Name Data type  Address Retain  Acces.. Writa.. Visibl.. Comment
11 4@ 86 Beol %I1.2 v @ M sensorpartin front of cylinder M4 (no) ﬂ
iz @ |7 Boal %I1.3 =] =] [  censorpartatend of conveyor (no)
iz 4@ 53 Bool %14 8 E E pushbutton manual mode conveyor -M1 forwards (no)
14 4@ <S4 Bool %11.5 =] =] ¥  pushbutton manual mode conveyor M1 backwards (no)
i5 @ 55 Bool %I1.6 =] =) M  pushbutton manual mode cylinder M4 retract (no) i
i6 4@ 56 Bool %I1.7 =] =] ¥  pushbutton manual mede cylinder M4 extend (no)
17 4 Q1 Bool %Q0.0 g E conveyor motor 1 forwards fixed speed
i85 4@ Q2 Bool %Q0.1 ™) =] M  conveyor motor M1 backwards fixed speed
19 4 Q3 Bool %Q0.2 ™) =] M  conveyor motor M1 variable speed —
20 @ e Bool %Q0.3 =] ] M cylinder a4 retract 1
21 @ B3 Bool %Q0.4 =] = M  cyinder M extend
22 4 1 Bool %Q0.5 =] =] M  display,main switch on”
23 4 2 Bool %Q0.6 =2 =2l M display.manual mode® Lo
24 @ 3 Bool %Q0.7 )] =] M  display.automatic mode”
25 4@ P4 Bool %Q1.0 =] = ¥  display.emergency stop activated”
26 4@ 5 Bool %Q1.1 I~ =] =) display ,automatic mode started”
27 4@ P6 Eool %Q1.2 v =] M displaycylinder -M4 retracted”
22 @ 7 Bool %Q1.3 =] [ M  displaycylinder M4 extended”
29 4@ U1 Int %QWe4 =] = ¥  manipulated value speed in 2 directions +/- 10V
30 4@ 88 Int %64 =] )] M  sensoractual value speed 0 .10V
31 dd El lv] ) v]
(<] [ B
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7.5 Call the block in the organization block
® Open the "Main [OB1]" organization block with a double-click.

N& Siemens - C:\Usersimde\Documents\Automatio

Project Edit View Insert Online Options Tot
OF Ch ) saveprojet S Y 35 o X D)2 (

Project tree m 4
Devices

5

v | ] 031-500_Analog_Values_$7-1200 [
B Add new device T
i Devices & networks
~ [/ CPU_1214C [CPU 1214C DG/DC/DC]
[IY pevice configuration

]

%/ Online & diagnostics
w [l Program blocks
B Add new block

JOTOR_SPEEDCONTRO
4 MOTOR_AUTO [FB1]
@ MOTOR AUTO_DB [DB1]

® Add the temporary tag 'Motor_speed_monitoring_Ret_Val' to the local tags of OB1. These
will be needed in order to interconnect the return value of the "MOTOR_SPEEDCONTROL"
function.

(® Temp ® Motor_speed_monitoring_Ret_Val ® Bool)

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

M FE L ERSD@r@rEHleclad i Gl &7 H
Main
Name Data type Default value Comment
1 <@~ Input
2 @ Initial_Call Bool Initial call of this OB
2 4. Remanence Bool =True, ifremanentdats are available
4 @~ Temp
5 4an= Motor_speed_monitoring_Ret_Val Bool @ Return value of FC10 MOTOR_SPEEDCONTROL
6 . dd news
7 4@ v Constant
8 = A e
S B e
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® Select the block title of OB1 and then click T to insert a new Network 1 in front of the other

networks (® ki)

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

Wi L, EOERBr a8 Ce@aB @l G & &% =
R~
Insert network
Name Data type Default value Comment
1 4@ ~ Input
2 @n Initial_Call Bool Initial call of this OB
3 @-nw Remanence Bool =True, ifremanent data are available
4 @~ Temp
5 @ Motor_speed_monitoring_Ret_Val Bool Return value of FC10 MOTOR_SPEEDCONTROL
6 = <Add new>
7 <4 v Constant
8 L] <Add new
T T
& >a1 P A =al = =]
w Block title: “Main Program Sweep (Cycle)” al
¥  Network 1: Control conveyor motor forwards in automatic mode —
%DB1
"MOTOR_AUTO_
DB*®
Bl =

100% |

® Use drag & drop to move your "MOTOR_SPEEDCONTROL [FC10]" function onto the green
line in Network 1.

& Siemens - C:\Usersimde\Documents\Automation\031-500_Analog_Values_57-1200031-500_Analog_Values_S7-1200

ijec( Edit View Insert Dnline- Options Tools Window Help Totally Integrated Automation
Of Bl saveproject @ X 2 T X M2 @2 5 MM B @ M Goonline (F Gooffine fp NI 2 - || [=- roject> | of PORTAL

Project tree m 4

| Devices Eq

()2 | i ot 2 | 0, SrgeeEp 2@ Gl g &7 G =

Main i

¥ _]031-500_aAnalog_values_s7-1200 ~ Name Data type Default value Comment -g"

&’ Add new device 1 @~ iInput =

o, Devices & networks 2 @n Initial_Call ool Initial call of this OB =

~ [ CPU_1214C [CPU 1214C DUDG/DC] =|> a- Remanence Bool =True, if remanent dats are available L

Y Device configuration 4 @~ Temp 7

m

%/ online & diagnostics 5 @s Motor_speed_menitoring_Ret_Val Bool E‘. Retumn value of FC10 MOTOR_SPEEDCONTROL g

~ |l Program blocks 6 . dd ne e

I Add new block 7 4~ Constant |

& Main [OB1] 8 [ '

3 MOTOR SPEEDCONTROL [FC..} | — g

& MOTOR_AUTO [FB1] -

§ MOTOR_AUTO_DE [DB1] & [t | 0} | o | i [ b | fe] i |

» [§ Technology objects ~ Block title: "Main Program Sweep (Cycle)" [~

» [} External source files . e T c

» g PLC1ags s

» L&) PLC data types ¥  Network 1: Speed monitoring conveyor motor = E
» (5 Watch and force tables &

<] B [ [> |

v | Details view & MOTOR_
v
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® Connect the contacts with the constants and global and local tags here as shown.

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

i L, EEEE8t ST a0 & G =

Main

Name Data type Default value Comment

1 <@ ~ Input A
i@  Initislcall Bool initial call of this OB W
3 . Remanence Bool =True, if remanent data are available =
4 |& >~ Temp
5 @l= Metor_speed_monitoring_Ret_Val Boal ‘E Return value of FC10 MOTOR_SPEEDCONTROL
6 - <Add news>
7 @ > Consamt v

(<] i I[2]

& | >=1 4 =0 = 4]

*  Network 1: Speed menitoring conveyor motor ~
%FC10 y
"MOTOR_SPEEDCONTROL" -
# Motor_speed_
monitoring_Ret_
Ret Val — V@l
Manipulated_
variable_ % QW64
.. = EN speed_AO e
15.0 — Setpoint_speed ENO —

v

[3] [150% =" s, A

<] I

® Change the connection of output tag "Conveyor_motor_automatic_mode" in Network 2 to -
Q3' (Conveyor motor -M1 variable speed) so that the conveyor motor is controlled taking

the analog speed setting into consideration. (® -Q3)

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

W Fs L, EAEp8rarg:dp a0l &7 & =
& >=d 4 =o = -]
"MOTOR_AUTO_ B
DB"
%FB1
"MOTOR_AUTO"

- = EN

%10.2  Automatic_
"-S0" — mode_active

3 %10.3
51" — start
%104
"-52" —0 Stop L
Enable_OK
%10.0 Safety__
"-A1" =0 shutoff_active
Conveyor
%11.0 molt’er
"-B4" — Sensor_slide automatic_
mode _". 3" @)
%113 sensor_end_ Q3 l—'
"-B7" — Of_COHVEy[)r ’ﬂ Q3" Bool %Q0.2 conveyor mot... ~ T
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7.6 Save and compile the program

® To save your project, select the bl ssveproject 1y ytt0n in the menu. To compile all blocks, click

the "Program blocks" folder and select the

&l . . .
' jcon for compiling in the menu.

> :J(=I
(®H save project. ® Program blocks ® al )

J4 Siemens - C:\Usersimde\Documents\Automation\031-500_Analog_Values_S7-1200\031-500_Analog_Values_57-1200

4 Portal view

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

Q.Pmperties |"i‘,!nfo y\ 2| Diagnostics

| General i || Cross-references H Compile H Energy Suite |I Syntax J
IRy
19 ‘L\QH Show all messages [+

Compiling finished (errors: 0; warnings: 0)
! | Path Description Go to ? Errors Warnings  Time
& ~ cru_1214c F 0 0 1:27:45 PM
&  ~ Program blocks A 0 (] 1:27:45 PM
Q MOTOR_SPEEDCONTRO... Block was successfully compiled. F 1:27:45 PM
° Main (OB1) Block was successfully compiled. A 1:27:49 PM
Q Compiling finished (errors: 0; warnings: 0) 1:27:49 PM
<] i >
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Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
JF i soveproject @ X i G5 X Dt 2 Tl B R ¥ coonline F cooffine do MW ¥ I [= project> |\ PORTAL
Project tree m 4 Compile
Devices
| Wl B EE"l_‘gz LG CdaBd ez el &7 6 =]
£
| T 2
¥ _]031-500_Analog_Values_S7-1200 o e
- il >=1 4 -0 = o] H
B Add new device
by Devices & networks w Block title: “Main Program Sweep (Cycle)® (A [
~ [ CPU_1214C [CPU 1214C DC/DCIDC] | prem—— |
Y Device configuration =
@
% Online & diagnostics ¥  Network 1: Speed monitoring conveyor motor z
S rrogrorm blocks | p— 3
B Add new block .
& Mein [081] =l=
& MOTOR_SFEEDCONTROL [FC... %FC10 Y
@
4 MOTOR_AUTO [FB1] "MOTOR_SPEEDCONTROL" -
# MOTOR_AUTO_DB [DB1]
: 4 =
» _3 Technology objects # Motor speed L | ]
» External source files monitonng_Ret_ g
» g PLCtags val 8
s - E
» [ PLC data types Ret Val 3
+ [ wetch and force tables i Manipulated_
3 W B variable_ % QW64 —
+ | Details view = EN SPEEd—AO =u1*
15.0 — Setpoint_speed ENO —
Name Details.
& Add new block ¥ Network 2: Control conveyor motor forwards in automatic mode
& Main 0B1
4 MOTOR_SPEEDCONTROL FC10
4 MOTOR_AUTO FB1
@ MOTOR_AUTO_DB DB1 %DB1
v
<] u Plfsos—— 8 %
|ﬂ.Pwpenies “'i‘.lnfo i}“iDiagnostics
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7.7 Download the program

® After successful compilation, the complete controller with the created program including the

hardware configuration can, as described in the previous modules, be downloaded. (® = )

J4 Siemens - C:\Usersimde\Documents\Automation\031-500_Analog_Values_S7-1200\031-500_Analog_Values_57-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
o saveprojet @ X 5 = X De: 3 MG [3 & Goonline ¥ Gooffiine &y IR I % - [[] [<eoarchinp i PORTAL
Project tree m 4 .
Download to device -
Devices BE
G L, EREEE @ aHE BB =l G & G =
. e :
¥ _]031-500_Analog_Values_S7-1200 o )
B Add new device o = | mal |G | o] a
ahy Devices & networks w Block title: “Msin Program Sweep (Cycle)® (A=
777777 ~ [1§ CPU_1214C [CPU 1214C DU/DCIDC] - mETT =1
Y pevice configuration 1 L é"
%/ Online & diagnostics ¥  Network 1: Speed monitoring conveyor motor i =
= [z Program blocks || COmRent | Sy
B Add new block ||
& Main [0B1] =
& MOTOR_SPEEDCONTROL [FC... %FC10 E
48 MOTOR_AUTO [FB1] "MOTOR_SPEEDCONTROL" z
@ MOTOR_AUTO_DE [DEB1] L
» [ Technology objects #Motor_speed I
» External source files iy = =
1R g {,na(l)nltonng_Ret_ g
» g FLC data types Ret Val — 3
+ [ wetch and force tables i Manipulated_ 1
<] — [ | >|‘7 variable_ % QW64 =
i‘Dmih e ar __Wcm ‘soeed AO "_IHHILPSU% e, hs
J Module ]3 Properties “’iulnfu ,IJ‘ % Diagnostics \
j General LJH Cross-references U Compile “ Energy Suite I‘ Syntax i
Name T T e od —
Y Device configuration S ?QH_' H_QHSMW all messages [v\
% Online & disgnostics Compiling finished (errors: 0; warnings: 0)
l49 Program blocks =]: |Path Description Goto ? Errors | Warnings  Time
[ Technology objects ® ~ crui214C Pl 0 0 1:27:45 PM
s} External source files Q ¥ FProgram blocks ” o 0 1:27:45 PM
@ PLC1ags (V] MOTOR_SPEEDCONTRO... Block was successfully compiled A 1:27:45 PM
[ PLC data types V] WMeain (OB1) Block was successfully compiled. Pl 1:27:49 PM
",‘,L Watch and force tables Q Compiling finished (errers: 0; warnings: 0) 1:27:49 PM
:; Online backups ‘v < ” m B

4 Portal view 3

| wmain (081)
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7.8 Monitor program blocks

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

now be activated/deactivated by clicking the @ icon.

(® Main [OB1] ® @)

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] *» Program blocks » Main [OB1]

e =

Monitoring onloff

g e L, EREP/Bt @@= 2B Gl g &7

& =1 2 =0l = o:]

Lomment

%FC10
"MOTOR_SPEEDCONTROL"
# Motor_speed_
monitoring_Ret_
Ret_Val — val
Manipulated_
variable_ % QW64
I N -
15.0 — Setpoint_speed ENO —

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDGDC] » Program blocks » Main [OB1]

W FE S L EAED@ gt HE ecaad e ad &7 6 =

B >=1 4 =c = =]
¥  Network 1: Speed monitoring conveyor motor

Comment

FALSE
# Motor_speed_
monitoring_Ret_

Ret_val - Va!

Manipulated_| 8294
variable_ % QW64
- speed_AOf—"-U1"

15.0 — Setpoint_speed ENO}—

¥  Network 2: Control conveyor motor forwards in automatic mode
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® The "MOTOR_SPEEDCONTROL" [FC10] function called in the "Main [OB1]" organization
block can be selected directly for "Open and monitor" after right-clicking and the program

code in the function can thus be monitored.

(® "MOTOR_SPEEDCONTROL" [FC10] ® Open and monitor)

031-500_Analog_Values_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

W=, EAEPBr@r @[T B aB =l G &7 =

& =1 B A4 =0 = A=)
¥  Network 1: Speed monitoring conveyor motor

Comment

10 -

%.FC Wodify »
"MOTOR_SPEEDCONTROL  1ionitor »
Display format »

Open

Open
Define tag... Ctrl+Shift+l
Rename 15g... Crrl+Shift+T
Re Rewire taqg... Curl+Shift+P
. XY cue CrrleX
Manlpu!‘ 55 Copy crrlC
varig [ Paste Ctrl+V

e — spee(

EN P ¥ Delete Del
15.0 =4 Setpoint_speed Goto »

Cross-reference information Shift+F11

Create instance

..Analog_Values_S$7-1200 » CPU_1214C [CPU 1214C DUDCTDC] » Program blocks » MOTOR_SPEEDCONTROL [FC10]

Wiig s L EREPBr @ YT e ek G &6 =}
Call path: Main [0B1] : e &
& s B A4 -a = qe]
[l
¥  Network 3: Scale normalised setpoint speed for analog output to +/- 27648
Comment
SCALE_X
Real to Int
TRUE
#Setpoint_
speed_OK — EN
0=—MIN
0.3 8294 .
#Manipulated_ #Manipulated_ i
variable_speed_ variable_speed_
Norm — yaLuE out —AC
27648 = MAX 0 ]
¥  Network4: Speed setpointout of range +-50 rimin - Manipulated_variable_speed_AO =0/ Return = TRUE |
Comment ,E
~
<] il | [3][150% ™ Brmmmanill
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7.9 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 ® 031-500_Analog_Values_S7-1200....
® Save)

J4 Siemens - C:\Usersimde\Documents\Automation\031-500_Analog_Values_S7-1200\031-500_Analog_Values_57-1200

‘Frc;ecx |Edit View Insert Online Options Tools Window Help Totally Integrated Automation
G New. he s Gi MG B @ coonine ¥ Goottine | fp I8 B % - 1 [Soocripo-c | PORTAL
H % open... crl+0
Migrate project.
Close Ctrlsw |
H seve abs Bl b, EAECB: @[T e E@D 6z g &7 & =4
Save as Ctrl+Shift+S — . =
Delete project... Cerl+E E T EQ'
E | : o T 4 - o 3
Retrieve . ‘ -
¥  Network 1: Speed monitoring conveyor motor :]::
Menage multiuser server projects.. | @
= e — |
W Card ReaderiUSE memory » } ]
| Memorycard file v E
—— L % FC10 -
Start basic integrity check
ade. "MOTOR_SPEEDCONTROL"
C:Wsersl _1031-500_Analog_Values_S7-1200 1 ;
C:Wsersimd..1031-300_IEC_Timers_Counters FALSE =
C:\Ws_.\031_420_Diagnostics_via_Webserver # Motor speed
C:\WUsers\m..\031_200_FB-Programming_V14 moni toﬁn Re? 'ﬁ
C:\Usersimde..1031-410_Basics_Diagnastics I 9. = =
Ci\Usersimde!D..1031-100_FC_Programming Ret_Val == Va &
C:\User..\031-300_IEC_Timers_Counters_V14 X
> - e
C:\Wsersimde\Docume..\011-101_CPU1214C o Manlpul_ated_ 8294 @
Exit AlteFé | variable_| %QWé64 !
- speed_AO|—"U1"
v | Details view EN p i Ui
15.0 = Setpoint_speed ENO[—
Name
Il Add new device ¥  Network 2: Control conveyor motor forwards in automatic mode
g% Devices & networks o
I cPu_1214C
th Ungrouped devices
r'i Common data
(5} Documentation settings &
@ Languages & resources % DB1 — 7'
<| ] [>][150% = Irrerem A
IB Properties :i.‘,lnfo %l Diagnostics
4 Portal view verview |i- Main (OB1)
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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
AUTOMATIC mode (-S0 = 1)

Pushbutton automatic stop not actuated (-S2 = 1)
Briefly press the automatic start pushbutton (-S1 = 1)
Sensor part at slide activated (-B4 = 1)

then Conveyor motor -M1 variable speed (-Q3 = 1)
switches on and stays on.

The speed corresponds to the speed setpoint in the range +/-
50 rpm

Sensor part at end of conveyor activated (-B7 = 1) ® -Q3 =0
(after 2 seconds)

Briefly press the automatic stop pushbutton (-S2 = 0) ® -Q3 =
0

Activate EMERGENCY OFF (-A1=0) ®-Q3=0

Manual mode (-S0=0) ®-Q3=0

Switch off station (-KO=0) ® -Q3 =0

Cylinder not retracted (-B1 =0) ®-Q3=0

10

Project successfully archived
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O Exercise

9.1 Task — Exercise
In this exercise a "MOTOR_SPEEDMONITORING" [FC11] function will be created additionally.

The actual value will be made available to B8 (Sensor actual value speed of the motor +/-10V
corresponds to +/- 50 rpm) as an analog value and queried at an input of the
"MOTOR_SPEEDMONITORING" [FC11] function. The data type is 16-bit integer (Int).

This actual speed value will first be normalized to the range +/- 1 as 32-bit floating-point number
(Real) in the function.

The normalized actual speed value will then be scaled to revolutions per minute (range: +/- 50
rpm) as 32-bit floating-point number (Real) and made available at an output.

The following 4 limit values can be specified as 32-bit floating-point numbers (Real) at the block
inputs in order to monitor them in the function:

Speed > Motor_speed_monitoring_error_max
Speed > Motor_speed_monitoring_warning_max
Speed < Motor_speed_monitoring_warning_min

Speed < Motor_speed_monitoring_error_min

If a limit value is exceeded or fallen below, the value TRUE (1) is assigned to the corresponding
output bit.

If a fault is present, the protective tripping of the "MOTOR_AUTO" [FB1] function block will be
tripped.
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9.2 Technology diagram

Here you see the technology diagram for the task.

Sortieranlage/ Sorting station

Rutsche/Slide

-B6

Metall/
metal -B7
> Forderband/Conveyor [:.

Zusétzliche Werte
Additional values

Plastik/
plastic

Switches of sorting station

-P1 einfon

j -Q0 Hauptschalter/Main switch

-P4 aktivierl/active

E -A1 NOTHALT/Emergency stop

-P2 Handimanual -P3 Auto/auto
__ -SO Betriebsart/operating mode

__ -S1 Start/start

__ -S2 Stopp/stop

-B9 externer Stellwert Drehzahl/
? external manipulated value speed
m B2 5.0 U/min (rpm)
-B3 Motor aktiv/ M4
motor active -U1 Stellwert Drehzahl/
-B8 Istwert Drehzahl/ 5.0 Ufmin (rpm) W 51 manipulated value speed
actual value speed Ufinie (epes]
1.0 mfs
Figure 3: Technology diagram
Schalter der Sortieranlage Automatikbetrieb Handbetrieb / Manual mode

Automatic mode:

-P5 geslartel/started

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-S4 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-P7 ausgefahren/extended

-S6 Zylinder -M4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

Figure 4: Control panel
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9.3 Reference list

The following signals are required as global operands for this task.

DI Type Identifier Function NC/NO
0.0 BOOL -Al Return signal emergency stop OK NC
0.1 BOOL -KO Main switch "ON" NO

) Manual =0
10.2 BOOL -S0 Mode selector manual (0)/ automatic (1)
Auto =1
10.3 BOOL -S1 Pushbutton automatic start NO
10.4 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
1.0 BOOL -B4 Sensor part at slide NO
1.3 BOOL -B7 Sensor part at end of conveyor NO
W64 BOOL B8 Sensor actual value speed of the motor +/-10V
corresponds to +/- 50 rpm

DO Type Identifier Function

Q0.2 BOOL -Q3 Conveyor motor -M1 variable speed
QW 64 BOOL U1 Manipulated value speed of the motor in 2

directions +/- 10V corresponds to +/- 50 rpm

Legend for reference list

DI Digital Input DO Digital Output
Al Analog Input AO Analog Output
I Input Q Output

NC Normally Closed

NO Normally Open

9.4 Planning

Plan the implementation of the task on your own.
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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
AUTOMATIC mode (-S0 = 1)

Pushbutton automatic stop not actuated (-S2 = 1)
Briefly press the automatic start pushbutton (-S1 = 1)
Sensor part at slide activated (-B4 = 1)

then Conveyor motor M1 variable speed (-Q3 = 1)
switches on and stays on.

The speed corresponds to the speed setpoint in the range +/-
50 rpm

Sensor part at end of conveyor activated (-B7 = 1) ® -Q3 =0
(after 2 seconds)

Briefly press the automatic stop pushbutton (-S2 = 0) ® -Q3 =
0

Activate EMERGENCY OFF (-A1=0) ® -Q3=0

Manual mode (-S0=0) ®-Q3 =0

Switch off station (-KO=0) ® -Q3 =0

Cylinder not retracted (-B1 =0) ®-Q3=0

10

Speed > Motor_speed_monitoring_error_max ® -Q3 =0

11

Speed < Motor_speed_monitoring_error_min ® -Q3 =0

12

Project successfully archived
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10 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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