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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
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Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
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described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
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editions.

Siemens AG Order number: 6ES7298-8FA30-8BHO Copyright © Siemens AG 2012.
Industry Sector ® 05/2012 Technical data subject to change All rights reserved

Postfach 48 48

90026 NURNBERG

GERMANY



Preface

Purpose of the manual

The S7-1200 series is a line of programmable logic controllers (PLCs) that can control a
variety of automation applications. Compact design, low cost, and a powerful instruction set
make the S7-1200 a perfect solution for controlling a wide variety of applications. The S7-
1200 models and the Windows-based programming tool give you the flexibility you need to
solve your automation problems.

This manual provides information about installing and programming the S7-1200 PLCs and
is designed for engineers, programmers, installers, and electricians who have a general
knowledge of programmable logic controllers.

Required basic knowledge

To understand this manual, it is necessary to have a general knowledge of automation and
programmable logic controllers.

Scope of the manual
This manual describes the following products:
e STEP 7 V11 Basic and Professional
® S7-1200 CPU firmware release V3.0

For a complete list of the S7-1200 products described in this manual, refer to the technical
specifications (Page 699).

Certification, CE label, C-Tick, and other standards

Refer to the technical specifications | (Page 699) for more information.

Service and support

In addition to our documentation, we offer our technical expertise on the Internet on the
customer support web site (http://www.siemens.com/automation/).

Contact your Siemens distributor or sales office for assistance in answering any technical
questions, for training, or for ordering S7 products. Because your sales representatives are
technically trained and have the most specific knowledge about your operations, process
and industry, as well as about the individual Siemens products that you are using, they can
provide the fastest and most efficient answers to any problems you might encounter.
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Documentation and information

S7-1200 and STEP 7 provide a variety of documentation and other resources for finding the
technical information that you require.

The S7-1200 system manual provides specific information about the operation,
programming and the specifications for the complete S7-1200 product family. In addition
to the system manual, the S7-1200 Easy Book provides a more general overview to the
capabilities of the S7-1200 family.

Both the system manual and the Easy Book are available as electronic (PDF) and printed
manuals. The electronic manuals can be downloaded from the customer support web site
and can also be found on the companion disk that ships with every S7-1200 CPU.

The online information system of STEP 7 provides immediate access to the conceptual
information and specific instructions that describe the operation and functionality of the
programming package and basic operation of SIMATIC CPUs.

My Documentation Manager accesses the electronic (PDF) versions of the SIMATIC
documentation set, including the system manual, the Easy Book and the information
system of STEP 7. With My Documentation Manager, you can drag and drop topics from
various documents to create your own custom manual.

The customer support entry portal (http://support.automation.siemens.com) provides a
link to My Documentation Manager under mySupport.

The customer support web site also provides podcasts, FAQs, and other helpful
documents for S7-1200 and STEP 7. The podcasts utilize short educational video
presentations that focus on specific features or scenarios in order to demonstrate the
interactions, convenience and efficiency provided by STEP 7. Visit the following web sites
to access the collection of podcasts:

— STEP 7 Basic web page (http://www.automation.siemens.com/mcms/simatic-
controller-software/en/step7/step7-basic/Pages/Default.aspx)

— STEP 7 Professional web page (http://www.automation.siemens.com/mcms/simatic-
controller-software/en/step7/step7-professional/Pages/Default.aspx)

You can also follow or join product discussions on the Service & Support technical forum
(https://www.automation.siemens.com/WW/forum/guests/Conferences.aspx?Language=€e
n&siteid=csius&treeLang=en&groupid=4000002&extranet=standard&viewreg=\WW&nodei
d0=34612486). These forums allow you to interact with various product experts.

— Forum for S7-1200
(https://www.automation.siemens.com/WW/forum/quests/Conference.aspx?SortField=
L astPostDate&SortOrder=Descending&ForumID=258&Language=en&onlylnternet=F3
Ise)

— Forum for STEP 7 Basic
(https://www.automation.siemens.com/WW/forum/quests/Conference.aspx?SortField=
L astPostDate&SortOrder=Descending&ForumID=265&Language=en&onlylnternet=Fa
Ise)
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Product overview 1

1.1

Introducing the S7-1200 PLC

The S7-1200 controller provides the flexibility and power to control a wide variety of devices
in support of your automation needs. The compact design, flexible configuration, and
powerful instruction set combine to make the S7-1200 a perfect solution for controlling a
wide variety of applications.

The CPU combines a microprocessor, an integrated power supply, input and output circuits,
built-in PROFINET, high-speed motion control I/0, and on-board analog inputs in a compact
housing to create a powerful controller. After you download your program, the CPU contains
the logic required to monitor and control the devices in your application. The CPU monitors
the inputs and changes the outputs according to the logic of your user program, which can
include Boolean logic, counting, timing, complex math operations, and communications with
other intelligent devices.

The CPU provides a PROFINET port for communication over a PROFINET network.
Additional modules are available for communicating over PROFIBUS, GPRS, RS485 or
RS232 networks.

® @ Power connector
® Memory card slot under top door
— 0 ® Removable user wiring connectors
D ® (behind the doors)
@ Status LEDs for the on-board I/O
] . ® PROFINET connector (on the bottom of
; : @ the CPU)
f—
®

Several security features help protect access to both the CPU and the control program:

e Every CPU provides password protection (Page 164) that allows you to configure access
to the CPU functions.

® You can use 'know-how protection' (Page 165) to hide the code within a specific block.

® You can use copy protection (Page 166) to bind your program to a specific memory card
or CPU.

S7-1200 Programmable controller
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1.1 Introducing the S7-1200 PLC

Table 1- 1 Comparing the CPU models
Feature CPU 1211C CPU 1212C CPU 1214C CPU 1215C
Physical size (mm) 90 x 100 x 75 90 x 100 x 75 110 x 100 x 75 130 x 100 x 75
User memory Work 30 Kbytes 50 Kbytes 75 Kbytes 100 Kbytes
Load 1 Mbyte 1 Mbyte 4 Mbytes 4 Mbytes
Retentive 10 Kbytes 10 Kbytes 10 Kbytes 10 Kbytes
Local on-board Digital 6 inputs/4 outputs 8 inputs/6 outputs 14 inputs/10 outputs 14 inputs/10 outputs
/o Analog 2 inputs 2 inputs 2 inputs 2 inputs / 2 outputs
Process image Inputs (1) 1024 bytes 1024 bytes 1024 bytes 1024 bytes
size Outputs (Q) 1024 bytes 1024 bytes 1024 bytes 1024 bytes
Bit memory (M) 4096 bytes 4096 bytes 8192 bytes 8192 bytes
Signal module (SM) expansion None 2 8 8
Signal board (SB), Battery board 1 1 1 1
(BB), or communication board (CB)
Communication module (CM) 3 3 3 3
(left-side expansion)
High-speed Total 3 built-in /0, 5 4 built-in 1/0, 6 6 6
counters with SB with SB
Single phase 3 at 100 kHz 3 at 100 kHz 3 at 100 kHz 3 at 100 kHz
SB: 2 at 30 kHz 1 at 30 kHz 3 at 30 kHz 3 at 30 kHz
SB: 2 at 30 kHz
Quadrature phase 3 at 80 kHz 3 at 80 kHz 3 at 80 kHz 3 at 80 kHz
SB: 2 at 20 kHz 1 at 20 kHz 3 at 20 kHz 3 at 20 kHz
SB: 2 at 20 kHz
Pulse outputs'’ 4 4 4 4

Memory card

SIMATIC Memory card (optional)

Real time clock retention time

20 days, typ. / 12 day min. at 40 degrees C (maintenance-free Super Capicator)

PROFINET

1 Ethernet communication port

2 Ethernet
communication ports

Real math execution speed

2.3 pslinstruction

Boolean execution speed

0.08 ps/instruction

1

For CPU models with relay outputs, you must install a digital signal board (SB) to use the pulse outputs.

20

Each CPU provides dedicated HMI connections to support up to 3 HMI devices. The total
number of HMI is affected by the types of HMI panels in your configuration. For example,
you could have up to three SIMATIC Basic panels connected to your CPU, or you could

have up to two SIMATIC Comfort panels with one additional Basic panel.

The different CPU models provide a diversity of features and capabilities that help you create
effective solutions for your varied applications. For detailed information about a specific
CPU, see the technical specifications (Page 699).
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1.1 Infroducing the S7-1200 PLC

Table 1- 2 Blocks, timers and counters supported by S7-1200
Element Description
Blocks Type OB, FB, FC, DB
Size 30 Kbytes (CPU 1211C)
50 Kbytes (CPU 1212C)
64 Kbytes (CPU 1214C and CPU 1215C)
Quantity Up to 1024 blocks total (OBs + FBs + FCs + DBs)
Address range for FBs, FCs, 1 to 65535 (such as FB 1 to FB 65535)
and DBs
Nesting depth 16 from the program cycle or start up OB; 4 from the time delay
interrupt, time-of-day interrupt, cyclic interrupt, hardware interrupt,
time error interrupt, or diagnostic error interrupt OB
Monitoring Status of 2 code blocks can be monitored simultaneously
OBs Program cycle Multiple: OB 1, OB 200 to OB 65535
Startup Multiple: OB 100, OB 200 to OB 65535
Time-delay interrupts and 41 (1 per event): OB 200 to OB 65535
cyclic interrupts
Hardware interrupts (edges 50 (1 per event): OB 200 to OB 65535
and HSC)
Time error interrupts 1: OB 80
Diagnostic error interrupts 1: OB 82
Timers Type IEC
Quantity Limited only by memory size
Storage Structure in DB, 16 bytes per timer
Counters Type IEC
Quantity Limited only by memory size
Storage Structure in DB, size dependent upon count type

e Sint, USInt: 3 bytes
e Int, UInt: 6 bytes
e Dint, UDInt: 12 bytes

1 Time-delay and cyclic interrupts use the same resources in the CPU. You can have only a total of 4 of these interrupts
(time-delay plus cyclic interrupts). You cannot have 4 time-delay interrupts and 4 cyclic interrupts.
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1.2 Expansion capability of the CPU

The S7-1200 family provides a variety of modules and plug-in boards for expanding the
capabilities of the CPU with additional /O or other communication protocols. For detailed
information about a specific module, see the technical specifications (Page 699).

@ Communication module (CM), communcation processor (CP), or TS Adapter
® cpPu
® Signal board (SB), communication board (CB), or Battery Board (BB)
@  signal module (SM)
Table 1- 3 Digital signal modules and signal boards
Type Input only Output only Combination In/Out
® digital SB e 4x24VDC In, e 4x24VDC Out, e 2x24VDC In/2x 24VDC Out
200 kHz 200 kHz 2 x 24VDC In / 2 x 24VDC Out,
e 4x5VDCIn, e 4 x5VDC Out, 200 kHz
200 kHz 200 kHz 2x5VDC In /2 x 5VDC Out,
200 kHz
@ digital SM e 8x24VDCIn e 8x24VDC Out e 8x24VDC In/8 x 24VDC Out
e 8 xRelay Out e 8x24VDC In/8 x Relay Out
e 8 xRelay Out e 8x120/230VAC In/ 8 x Relay Out
(Changeover)
e 16x24VDC In e 16 x24VDC Out e 16x24VDC In/ 16 x 24VDC Out
e 16 x Relay Out e 16 x24VDC In/ 16 x Relay Out

S7-1200 Programmable controller
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1.2 Expansion capability of the CPU

Table 1-4  Analog signal modules and signal boards
Type Input only Output only Combination In/Out
® analog SB e 1x 12 bit Analog In e 1 x Analog Out -
e 1x16bitRTD
e 1 x 16 bit Thermocouple
®@ analog SM e 4 xAnalogIn e 2 x Analog Out e 4 xAnalog In/2 x Analog Out
e 4 xAnalog In x 16 bit e 4 x Analog Out
e 8 xAnalog In
e Thermocouple:
- 4x16bitTC
- 8x16bitTC
e RTD:
- 4x16bitRTD
- 8x 16 bitRTD
Table 1-5  Communication interfaces
Module Type Description
(D Communication module (CM) RS232 Full-duplex
RS422/485 Full-duplex (RS422)
Half-duplex (RS485)
PROFIBUS Master DPV1
PROFIBUS Slave DPV1
AS-i Master (CM 1243-2) AS-Interface
(® Communication processor (CP) Modem connectivity GPRS
(D Communication board (CB) RS485 Half-duplex
@ TeleService TS Adapter |E Basic! Connection to CPU
TS Adapter GSM GSM/GPRS
TS Adapter Modem Modem
TS Adapter ISDN ISDN
TS Adapter RS232 RS232

1 The TS Adapter allows you to connect various communication interfaces to the PROFINET port of the CPU. You install
the TS Adapter on the left side of the CPU and connect the TS Adapter modular (up to 3) onto the TS Adapter.

Table 1- 6 Other boards

Module

Description

@ Battery board

Plugs into expansion board interface on front of CPU. Provides long term

backup of realtime clock

S7-1200 Programmable controller
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1.3 S7-1200 modules

Table 1-7  S7-1200 expansion modules

e A signal board (SB) provides
additional 1/O for your CPU.
The SB connects on the front of
the CPU.

e A communication board (CB)
allows you to add another
communication port to your
CPU.

e A battery board (BB) allows you
to provide long term backup of
the realtime clock.

Type of module Description
The CPU supports one plug-in ©) Status LEDs on
expansion board: ® the SB

® Removable user
wiring connector

to the CPU, such as for
PROFIBUS or RS232 / RS485
connectivity (for PtP, Modbus or
USS), or the AS-i master. A CP
provides capabilities for other types
of communication, such as to
connect the CPU over a GPRS
network.

e The CPU supports up to 3 CMs
or CPs

e Each CM or CP connects to the
left side of the CPU (or to the
left side of another CM or CP)

Signal modules (SMs) add (@ |Status LEDs
additional functionality to the CPU.

SMs connect to the right side of the @  |Bus connector
CPU. ® Removable user
* Digital I/O wiring connector
e Analog I/O

e RTD and thermocouple

Communication modules (CMs) O) Status LEDs
and communications processors .
(CPs) add communication options @ | Communication

connector
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1.4 New features

14 New features
The following features are new in this release:
e A standard Web server page for performing a CPU firmware update (Page 519)

® The ability to use three PROFIBUS DP CM 1243-5 master modules or three AS-i CM
1243-2 master modules

Note

To use three AS-i modules as masters, you must update the firmware of the AS-i
modules.

New modules for the S7-1200

A variety of new modules expand the power of the S7-1200 CPU and provide the flexibility to
meet your automation needs:

® New and improved CPUs:

— New CPU 1215C DC/DC/DC, CPU 1215C DC/DC/Relay, and CPU 1215C
AC/DC/Relay offer 100 Kbytes of work memory, dual Ethernet, and analog outputs.

— New and improved CPU 1211Cs, CPU 1212Cs, and CPU 1214Cs have faster
processing time, the possibility of 4 PTOs (the CPU 1211C requires a signal board),
increased retentive memory (10 Kbytes), and increased time-of-day hold up time (20
days).

® New I/O signal module: SM 1231 Al 4 x 16 bit provides higher sample rate and increased
number of bits.

® New battery board (BB 1297) offers long term backup of the realtime clock. The BB 1297
is pluggable in the signal board slot of the S7-1200 CPU (firmware 3.0 and later
versions).

To use the new modules you must use STEP 7 V11 SP2 Update 3 or later (Basic or
Professional) and you must download the hardware support package (HSP) for new modules
from the STEP 7 Options > Support Packages menu command. Follow the instructions for
adding modules to the hardware catalog for STEP 7 (TIA Portal) from the Siemens Service
and Support Site (http://support.automation.siemens.com).

S7-1200 Programmable controller
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1.5

Basic HMI panels

Because visualization is becoming a standard component for most machine designs, the
SIMATIC HMI Basic Panels provide touch-screen devices for basic operator control and
monitoring tasks. All panels have a protection rating for IP65 and have CE, UL, cULus, and
NEMA 4x certification.

Basic HMI Panel

Description

Technical data

3.6" membrane keyboard with 10 freely
configurable tactile keys

e Mono (STN, black/white)
e 87 mmx 31 mm (3.6")

e Backlight color programmed (white,
green, yellow or red)

e Resolution: 240 x 80

e 250 tags
e 50 process screens
e 200 alarms
e 25curves
40 KB recipe memory
e 5recipes, 20 data records, 20 entries

4" touch screen with 4 tactile keys
e Mono (STN, gray scale)

e 76.79 mm x 57.59 mm (3.8")
Portrait or landscape

e Resolution: 320 x 240

e 250 tags

e 50 process screens

e 200 alarms

e 25curves

e 40 KB recipe memory

e 5recipes, 20 data records, 20 entries

KTP 600 Basic PN

6" touch screen with 6 tactile keys

e Color (TFT, 256 colors) or Mono
(STN, gray scales)

e 1152 mm x 86.4 mm (5.7")
Portrait or landscape

e Resolution: 320 x 240

e 500 tags

e 50 process screens

e 200 alarms

e 25 curves

e 40 KB recipe memory

e 5recipes, 20 data records, 20 entries

26
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Description

Technical data

Basic HMI Panel

10" touch screen with 8 tactile keys
e Color (TFT, 256 colors)

e 211.2 mm x 158.4 mm (10.4")

¢ Resolution: 640 x 480

e 500 tags

e 50 process screens

e 200 alarms

e 25 curves

e 40 KB recipe memory

e 5recipes, 20 data records, 20 entries

i <A .’|=-.. 4

TP 1500 Basic PN

15" touch screen

e Color (TFT, 256 colors)

e 304.1 mm x 228.1 mm (15.1")
e Resolution: 1024 x 768

e 500 tags

e 50 process screens
e 200 alarms

e 25 curves

e 40 KB recipe memory (integrated
flash)

e 5recipes, 20 data records, 20 entries
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STEP 7 programming software

2

STEP 7 provides a user-friendly environment to develop, edit, and monitor the logic needed
to control your application, including the tools for managing and configuring all of the devices
in your project, such as controllers and HMI devices. To help you find the information you
need, STEP 7 provides an extensive online help system.

STEP 7 provides standard programming languages for convenience and efficiency in

developing the control program for your application.

e |AD (ladder logic) is a graphical programming language. The representation is based on

circuit diagrams (Page 155).

e FBD (Function Block Diagram) is a programming language that is based on the graphical
logic symbols used in Boolean algebra (Page 156).

® SCL (structured control language) is a text-based, high-level programming language.

When you create a code block, you select the programming language to be used by that
block. Your user program can utilize code blocks created in any or all of the programming

languages.

Note

STEP 7 is the programming and configuration software component of the TIA Portal. The
TIA Portal, in addition to STEP 7, also includes WinCC for designing and executing runtime
process visualization, and includes online help for WinCC as well as STEP 7.

2.1 System requirements

To install the STEP 7 software on a PC running Windows XP or Windows 7 operating

system, you must log in with Administrator privileges.

Table 2- 1 System requirements

Hardware/software Requirements
Processor type Pentium M, 1.6 GHz or similar
RAM 1GB

Available hard disk space

2 GB on system drive C:\

Operating systems

Windows XP Professional SP3
Windows 2003 Server R2 StdE SP2

Windows 7 Home Premium (STEP 7 Basic only, not
supported for STEP 7 Professional)

Windows 7 (Professional, Enterprise, Ultimate)
Windows 2008 Server StdE R2

S7-1200 Programmable controller
System Manual, 04/2012, ASE02486680-06

29



STEP 7 programming software

2.2 Different views to make the work easier

2.2

30

Hardware/software Requirements
Graphics card 32 MB RAM
24-bit color depth
Screen resolution 1024 x 768
Network 20 Mbit/s Ethernet or faster
Optical drive DVD-ROM

Different views to make the work easier

STEP 7 provides a user-friendly environment to develop controller logic, configure HMI
visualization, and setup network communication. To help increase your productivity, STEP 7
provides two different views of the project: a task-oriented set of portals that are organized
on the functionality of the tools (Portal view), or a project-oriented view of the elements within
the project (Project view). Choose which view helps you work most efficiently. With a single
click, you can toggle between the Portal view and the Project view.

Portal view
(@ Portals for the different tasks
(@ Tasks for the selected portal

(® Selection panel for the selected
action

@ Changes to the Project view

Project view
@ Menus and toolbar

® Project navigator

® Work area

(® Task cards

® Inspector window

® Changes to the Portal view
@ Editor bar

S A Putal siew >A'_,"-'\-‘- i

With all of these components in one place, you have easy access to every aspect of your
project. For example, the inspector window shows the properties and information for the
object that you have selected in the work area. As you select different objects, the inspector
window displays the properties that you can configure. The inspector window includes tabs
that allow you to see diagnostic information and other messages.
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By showing all of the editors that are open, the editor bar helps you work more quickly and
efficiently. To toggle between the open editors, simply click the different editor. You can also
arrange two editors to appear together, arranged either vertically or horizontally. This feature
allows you to drag and drop between editors.

2.3 Easy-to-use tools

2.3.1 Inserting instructions into your user program

STEP 7 provides task cards that contain the instructions for your | Basic instructions
program. The instructions are grouped according to function. Name

o
*
¥ | 1| Math functions

To create your program, you drag instructions from the task card b BS| Move operations
On’[O a network. b =y Conversion operations

b 5 Program control operations
b i Word logic operations
b = shift and rotate

b || General

b =i Bit logic operations

b |@)] Timer operstions

b 4] Counter operations

b | ¢| Comparator operations
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2.3.2 Accessing instructions from the "Favorites" toolbar

STEP 7 provides a "Favorites" toolbar to give you quick access to the instructions that you
frequently use. Simply click the icon for the instruction to insert it into your network!

(For the "Favorites" in the instruction tree, double-

[ BEspa:EE .e
7 click the icon.)

=4k i == {7t = =T [:%

~ | Favorites

= =i == {7 = =F

o

~ | Basic instructions

MName

¥ || General

¥ [ Bitlogic operations
w | @) Timer operations

You can easily customize the
"Favorites" by adding new
instructions.

Simply drag and drop an
instruction to the "Favorites".

w | Favorites

e L T

Tkl

~ | Basic instructions

The instruction is now just a click name

away!

¥ ] General
» L] Bit logic operations
» (@] Timer operations

E Al { = TF s
2 TON 4 & TON (
- TOF [§ & TOF ¢
3 TOMR 1 2 TONR 1
)] -F- E | —(TF)- 3
)| =(ToM)- 4 A TN~ 3
)| =(TOF)= b )| =(TOF)= -
)] =(TOMR)= 1 ) =(TONR)= T
)] —(RT)- F £} =(AT)- f
A -(m- L ] 1)~ L

b [+1] Counter operstions ¥ [4i] Counter operations

b [€] Comparator operations - ¥ [€] Comparator operations -
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2.3.3 Creating a complex equation with a simple instruction

The Calculate instruction lets you create a math function that operates on multiple input
parameters to produce the result, according to the equation that you define.

In the Basic instruction tree, expand the Math functions folder.
Double-click the Calculate instruction to insert the instruction
into your user program.

[7] General

—_ . .

lai] Bit lagic operations
I_ElTimer operations

[+1] Counter operations
E Comparator operations
[£] Math functions

ET| CALCULATE |,
4

4 + v v v

£l A0D

The unconfigured Calculate

CALCULATE [i'l . ; ) .
" = instruction provides two input
EMD
parameters and an output
ouT = =777
parameter.

our

Click the "???" and select the data types for the input and output
Real~ parameters. (The input and output parameters must all be the same

g “T data type.)
For this example, select the "Real" data type.

Click the "Edit equation" icon to enter the equation.

Edit "Calculate™ instruction
OUT:= T

Example:
(INT + IN2) * (INT - IN2)

Possible instructions:

+.= "0 Abs, Heg, Exp. **. Frac, Ln. Sin, ASin. Cos, ACos. Tan, ATan, Sqr. Sqrt. Round, Ceil, Floor. Trunc

| OK Il cancel
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For this example, enter the following equation for scaling a raw analog value. (The "In" and
"Out" designations correspond to the parameters of the Calculate instruction.)

Out vaue = ((Out nigh - Out 1ow) / (IN high - IN1ow)) * (IN vaiue - IN 1ow) + Out 1ow

Out = ((in4 - in5) / (in2 - in3)) * (in1 - in3) + in5

Where: Out value (Out) Scaled output value
IN vaiue (in1) Analog input value
In high (in2) Upper limit for the scaled input value
IN ow (in3) Lower limit for the scaled input value
Out high (in4) Upper limit for the scaled output value
Out iow (in5) Lower limit for the scaled ouput value

In the "Edit Calculate" box, enter the equation with the parameter names:
OUT = ((in4 - in5) / (in2 - in3)) * (in1 - in3) + in5

Edit"Calculate™ instruction p.g
QUT = -||||'|-l- -n5 an2 -3t anl -in3l + NS
Example

(N1« IN2) * (N1 = 1H2)
Passible instructions for Real
+.5 " 1 Abs, Meg, Exp. **, Frac. Ln. Sin, ASin. Cos, ACos. Tan, ATan, Sqr. Sqrt. Round, Ceil, Floor, Trune

| oK 1 Ea.nl-:elun |

When you click "OK", the Calculate TR
instruction creates the inputs Real
required for the instruction. — —

OUT := (ind-inSI0n2-in3)...

N1 OUT = <77
- — N2
- = IN3
i
-= ING ¥
Enter the tag names for the values T
that correspond to the parameters. Resl
EM EMO

OUT = {imd = in5)/ {in2 =i._.

Tl 02 & R 22

“In_value” = N1 ouT = "0ur_valus"
%MD 30
“ln_high" = IN2
WO 34
“ln_low" — IN3
LMD 53
“Out_high” — N4
HMD2

“Out_low" — NS &

S7-1200 Programmable controller
34 System Manual, 04/2012, A5SE02486680-06



STEP 7 programming software

2.3 Easy-to-use fools

234 Adding inputs or outputs to a LAD or FBD instruction
IN2se Some of the instructions allow you to create additional inputs or outputs.
® To add an input or output, click the "Create" icon or right-click on an input stub for one of
the existing IN or OUT parameters and select the "Insert input" command.
® To remove an input or output, right-click on the stub for one of the existing IN or OUT
parameters (when there are more than the original two inputs) and select the "Delete"
command.
2.3.5 Expandable instructions

Some of the more complex instructions are expandable, displaying only the key inputs and
outputs. To display the inputs and outputs, click the arrow at the bottom of the instruction.

"PID_35tep_TO" "PID_3Step_TO"
PID_35tep |E |E PID_35tep |E |E
—{EN EMI) —EM EM O e
Setpoint Cutput_UP = Setpoint
Input Output DK = Input
Input_PER Jutput_PER Input_PER
= Actuator_H State = Actuator_H Cutput_LUP =~
= Actuator_L Errori= = Actuator L Output DR =
Feedback ErrarBits Feedback Cutput_PER
Feedback_PER Feedback_PER
— Feset - — —
- —
— Feset ]
e
State
Errar =
ErrarBits
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2.3.6 Selecting a version for an instruction

The development and release cycles for certain sets of instructions (such as Modbus, PID
and motion) have created multiple released versions for these instructions. To help ensure
compatibility and migration with older projects, STEP 7 allows you to choose which version

of instruction to insert into your user program.

Click the icon on the instruction tree task card to enable the

headers and columns of the instruction tree.

Options
EH=
- [7] MODBUS v20|w To change the version of the instruction, select the
3 MB_COMM_LOAD V1.2 : H _ .
—_— m appropriate version from the drop-down list.
4 MB_SLAVE - ¥2.0
2.3.7 Modifying the appearance and configuration of STEP 7

® Genenl
¥ Herdwars

Gerera

¥ FLE pragramming

¥ Simuletan
Crikre & Disgnnnes

» Wiauakmtion

36

General wettings

Uit isbediace

Shaw i of secently wed
proeas 8 5] Elements

Shairw ol me a3 nge windre Beset o delaull
A Open cazcade auamaticaly in basitips

Lagnut
o Lo o rese ik prajeid dur g Sartug
eaet layeun Aeaet o delauit
Start view
1 MEeenr vew
i@ Ponel view ) Projemvies
—__ ™

You can select a variety of settings,
such as the appearance of the
interface, language, or the folder for
saving your work.

Select the "Settings" command from
the "Options" menu to change these
settings.
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Dragging and dropping between editors

& Mob To help you perform tasks quickly and easily,

2 STEP 7 allows you to drag and drop elements
from one editor to another. For example, you
can drag an input from the CPU to the address
of an instruction in your user program.

You must zoom in at least 200% to select the
inputs or outputs of the CPU.

Notice that the tag names are displayed not
only in the PLC tag table, but also are
displayed on the CPU.

{ —
To display two editors at one time, use the Window Help T
"Split editor" menu commands or buttons in osell Gy Shilt£4
Minirrize all
the toolbar. :
Next editor Cul+Fé
Prévious aditor Crrl+ Shifts Fé

(1] spliceditor space vertically
| Split editor space horzontally Shift+F3

To toggle between the editors that have been opened, click the icons in the editor bar.

RO T o

Changing the operating mode of the CPU

Refer to

The CPU does not have a physical switch for changing the operating mode (STOP or RUN).

Use the "Start CPU" and "Stop CPU" toolbar buttons to change the operating LA
mode of the CPU.

When you configure the CPU in the device configuration, you configure the start-up behavior
in the properties of the CPU.
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The "Online and diagnostics" portal also provides an operator panel for changing the
operating mode of the online CPU. To use the CPU operator panel, you must be connected
online to the CPU. The "Online tools" task card displays an operator panel that shows the
operating mode of the online CPU. The operator panel also allows you to change the
operating mode of the online CPU.

~ CPU operator panel Use the button on the operator panel to change the operating mode
PLE.1T [P0 1214€ DODEDC) (STOP or RUN). The operator panel also provides an MRES button for
LA H resetting the memory.

ERROR STOF

MAINT | MRES
The color of the RUN/STOP indicator shows the current operating mode of the CPU. Yellow
indicates STOP mode, and green indicates RUN mode.

Refer to Operating Modes of the CPU in the S7-1200 System Manual (Page 69) for
configuring the default operating mode on power up.
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2.3.10 Changing the call type for a DB
HIEC_Timer_0_ STEP 7 allows you to easily create or change the
— association of a DB for an instruction or an FB that is in
; _ R an FB.
i A Ehi ¢ You can switch the association between different DBs.
_f: oy o  You can switch the association between a single-
B - instance DB and a multi-instance DB.
X Delete bel ¢ You can create an instance DB (if an instance DB is
e e missing or not available).
Change call ype You can access the "Change call type" command either
—— i Insercnenwork Ll by right-clicking the instruction or FB in the program

[ nsertemprybox  ShittsFS editor or by selecting the "Block call" command from the
e R : "Options" menu.

_-;5:' Ingert comment

The "Call options" dialog allows
Data block you to select a single-instance
Hﬂ Name EC Timer 0_DB - or multi-instance DB. You can
IEC Tirner 0_DE H
angle Number ST X also select s_pecmc D_Bs from a
instance Manu drop-down list of available DBs.
[
The called function block sawves its data in its own instance
Eﬂ data block.
Multi
Instance
More....
| Ok, 1 cancel
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2.3.11

40

Temporarily disconnecting devices from a network

You can disconnect individual network devices from the subnet. Because the configuration of
the device is not removed from the project, you can easily restore the connection to the
device.

PLC_1 10-Device_1 10-Device_2
CPU1214C 1M 151-3FN 1M 151-3PN
PLC1 FLC1
[PranE_z

Right-click the interface port of the network
device and select the "Disconnect from
subnet" command from the context menu.

10-Device_2
1M 151-3PN
PLC 1

Assign to new subnet

Disconnect from subnet

Assign to new [0 controller
Disconnect from 10 systam
7] Highlight 12 system

G Properties

STEP 7 reconfigures the network connections, but does not remove the disconnected device
from the project. While the network connection is deleted, the interface addresses are not
changed.

PLC_1 10-Device_1 I0-Davice_2
CPU1214C IM 151-3PN IM 151-3FN
Pc Hot assigned
[PrUIE_2 ]

When you download the new network connections, the CPU must be set to STOP mode.

To reconnect the device, simply create a new network connection to the port of the device.
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2.3.12 Virtual unplugging of devices from the configuration

& Topology view | Networkview  |[f Deviceview | STEP 7 provides a storage area for
df [ = e et = "unplugged" modules. You can drag a
[%,m,d.,.,,nm.,wd i “  module from the rack to save the

= configuration of that module. These

~ unplugged modules are saved with your
project, allowing you to reinsert the
module in the future without having to
reconfigure the parameters.

One use of this feature is for temporary

maintenance. Consider a scenario where

you might be waiting for a replacement

[ Topology view | & Netwarkview |[f Deviceview | Module and plan to temporarily use a

(e ElEPEIEYE = different module as a short-term

] replacement. You could drag the
configured module from the rack to the

i "Unplugged modules" and then insert the

[oatex2..| temporary module.

&

in

Muodules not
plugged
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Installation 3

3.1 Guidelines for installing S7-1200 devices

The S7-1200 equipment is designed to be easy to install. You can install an S7-1200 either
on a panel or on a standard rail, and you can orient the S7-1200 either horizontally or
vertically. The small size of the S7-1200 allows you to make efficient use of space.

A WArRNING

The SIMATIC S7-1200 PLCs are Open Type Controllers. It is required that you install the
S7-1200 in a housing, cabinet, or electric control room. Entry to the housing, cabinet, or
electric control room should be limited to authorized personnel.

Failure to follow these installation requirements could result in death, severe personal injury
and/or property damage.

Always follow these requirements when installing S7-1200 PLCs.

Separate the S7-1200 devices from heat, high voltage, and electrical noise

As a general rule for laying out the devices of your system, always separate the devices that
generate high voltage and high electrical noise from the low-voltage, logic-type devices such
as the S7-1200.

When configuring the layout of the S7-1200 inside your panel, consider the heat-generating
devices and locate the electronic-type devices in the cooler areas of your cabinet. Reducing
the exposure to a high-temperature environment will extend the operating life of any
electronic device.

Consider also the routing of the wiring for the devices in the panel. Avoid placing low-voltage
signal wires and communications cables in the same tray with AC power wiring and high-
energy, rapidly-switched DC wiring.

Provide adequate clearance for cooling and wiring

S7-1200 devices are designed for natural convection cooling. For proper cooling, you must
provide a clearance of at least 25 mm above and below the devices. Also, allow at least 25
mm of depth between the front of the modules and the inside of the enclosure.

A\ caution

For vertical mounting, the maximum allowable ambient temperature is reduced by 10
degrees C. Orient a vertically mounted S7-1200 system as shown in the following figure.
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3.2 Power budget

When planning your layout for the S7-1200 system, allow enough clearance for the wiring
and communications cable connections.

@)
@ —»!
@ Side view @ Vertical installation
®  Horizontal installation ®  Clearance area
3.2 Power budget

44

Your CPU has an internal power supply that provides power for the CPU, the signal
modules, signal board and communication modules and for other 24 VDC user power
requirements.

Refer to the technical specifications (Page 699) for information about the 5 VDC logic budget
supplied by your CPU and the 5 VDC power requirements of the signal modules, signal
boards, and communication modules. Refer to the ['Calculating a power budget" (Page 829)
to determine how much power (or current) the CPU can provide for your configuration.

The CPU provides a 24 VDC sensor supply that can supply 24 VDC for input points, for relay
coil power on the signal modules, or for other requirements. If your 24 VDC power
requirements exceed the budget of the sensor supply, then you must add an external

24 \VDC power supply to your system. Refer to the technical specifications (Page 699) for the
24 VDC sensor supply power budget for your particular CPU.

Note

The CM 1243-5 (PROFIBUS master module) requires power from the 24 VDC sensor supply
of the CPU.
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If you require an external 24 VDC power supply, ensure that the power supply is not
connected in parallel with the sensor supply of the CPU. For improved electrical noise
protection, it is recommended that the commons (M) of the different power supplies be
connected.

AWARN ING

Connecting an external 24 VDC power supply in parallel with the 24 VDC sensor supply
can result in a conflict between the two supplies as each seeks to establish its own
preferred output voltage level.

The result of this conflict can be shortened lifetime or immediate failure of one or both
power supplies, with consequent unpredictable operation of the PLC system. Unpredictable
operation could result in death, severe personal injury and/or property damage.

The DC sensor supply and any external power supply should provide power to different
points.

Some of the 24 VDC power input ports in the S7-1200 system are interconnected, with a
common logic circuit connecting multiple M terminals. For example, the following circuits are
interconnected when designated as "not isolated" in the data sheets: the 24 VDC power
supply of the CPU, the power input for the relay coil of an SM, or the power supply for a non-
isolated analog input. All non-isolated M terminals must connect to the same external
reference potential.

AWARN ING

Connecting non-isolated M terminals to different reference potentials will cause unintended
current flows that may cause damage or unpredictable operation in the PLC and any
connected equipment.

Failure to comply with these guidelines could cause damage or unpredictable operation
which could result in death or severe personal injury and/or property damage.

Always ensure that all non-isolated M terminals in an S7-1200 system are connected to the
same reference potential.
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3.3 Installation and removal procedures

3.3

3.3.1

CPU 1211C, CPU 1212C, CPU 1214C

116

CPU 1215C

Table 3- 1 Mounting dimensions (mm)

Installation and removal procedures

Mounting dimensions for the S7-1200 devices

S7-1200 Devices Width A (mm) | Width B (mm) | Width C (mm)
CPU CPU 1211C and CPU 1212C 9 45 -
CPU 1214C 110 55 -
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3.3 Installation and removal procedures

S7-1200 Devices Width A (mm) Width B (mm) Width C (mm)
CPU 1215C 130 65 (top) Bottom:
C1:325
C2:65
C3:325
Signal modules Digital 8 and 16 point 45 225 --
Analog 2, 4, and 8 point
Thermocouple 4 and 8 point
RTD 4 point
Digital DQ 8 x Relay (Changeover) 70 225 --
Analog 16 point 70 35 --
RTD 8 point
Communication CM 1241 RS232, and 30 15 -
interfaces CM 1241 RS422/485
CM 1243-5 PROFIBUS master and
CM 1242-5 PROFIBUS slave
CM 1242-2 AS-i Master
CP 1242-7 GPRS
TS AdapterlE Basic 601 15 -

1 Because you must install a TS Adapter modular with the TS Adapter, the total width ("width A") is 60 mm.

Each CPU, SM, CM, and CP supports mounting on either a DIN rail or on a panel. Use the
DIN rail clips on the module to secure the device on the rail. These clips also snap into an
extended position to provide screw mounting positions to mount the unit directly on a p