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S7-1200 and TIA portal software

= The S7-1200 is the successor of the S7-200. The S7-1200 is designed for and sold in the world-
wide marketplace.
= The SIMATIC S7-200 products are declared phased-out products effective 10/01/2013. With
their phase-out declaration, the products will still be available as new components for another year
until 10/01/2014. After that, the products can be obtained as spare parts for an additional 9 years.
For new applications, it is recommended to employ SIMATIC S7-1200 products with the
configuration software STEP 7 Basic.
= The TIA portal with STEP 7 Basic programming (ordered separately from the hardware) is used
for programming the S7-1200.

- Provides LAD (Ladder diagram, FBD (Function Block Diagram), and SCL (Structured Control
Language) programming editors.

- STL (Statement List) programming is not supported.

- Includes WinCC Basic for configuring HMI Basic panels.

- No separate USB license stick is required. The software is automatically activated when
installed.
= To move project files from one PC to another PC, use the Windows explorer and file
compression to copy the project directory structure.

S7-1200 Agency approvals
m S7-1200 hardware has the necessary approvals for the US and European market.
= The S7-1200 has cFMus approval for hazardous locations:

The Factory Mutual Research FM): Approval Standard Class Number 3600 and 3611
Approved for use in:

- Class |, Division 2, Gas Group A, B, C, D, Temperature Class T3C, Ta = 60° C

- Class |, Zone 2, lIC, Temperature Class T3, Ta=60° C

= The S7-1200 hardware has cULus and CE approvals.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
A5E02486860-AB Page 1 Industry Sector



SIEMENS

System expansion options

EM Expansion Module
- CP communication Processor
Communication

HMI
Memory S7-200 7 EM + CP maximum
Block concept

Instruction set

New data types
SB signal Board, CB Communication Board, or BB Battery Board
1 Board module maximum

Counters
Technology SM signal Module
Resources

$7-1200 8 SM maximum

3 CM communication Module + CP Communication Processor maximum

Timers

CPU CPU CPU
S7-1200 Digital I/O Analog I/O Power and |/O type
CPU 1211C 6 IN-40UT 2 IN

Available in three options of

CPU 1212C 8IN-60UT 2IN CPU power / input type / output type.
« DC/DC/DC

« AC/DC/Relay

CPU 1214C 14 IN -10 OUT 21N + DC/DC/Relay

CPU 1215C 14 IN -10 OUT 2IN- 20UT

10 IN Sink/source
4 IN 1.5V differential 2IN- 20UT .
CPU 1217C 6 OUT MOSFET sourcing Available as DC / DC / DC only

4 OUT 1.5V differential

S7-1200 communication options

On-board PROFINET network connection
CB 1241 RS485

CM 1241 RS232

CM 1241 RS485

CM 1241 RS422/485

CP 1242-7 GPRS

CM 1242-5 PROFIBUS slave

CM 1243-5 PROFIBUS master

CM 1243-1 DNP3 Ethernet WAN

CM 1243-1 IEC Ethernet WAN

CP 1243-1 Ethernet WAN (firewall and VPN)
CM 1243-2 AS-l master

RF120C RFID

TS Adapter and TS adapter modular for SIMATIC Teleservice
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SIEMENS
CPU built-in and SB I/0 options

Communication . CPU 14 6 8 14 14 14
DI Digital Input SB 4 4 4 4 4
HMI CPU 10 4 6 10 10 10
P— DO Digital Output SB 4 4 4 4 4
CPU 2 2 2 2 2 2
Block concept Al Analog Input SB 1 1 1 1 1
Instruction set cPU ! 2 2
AO Analog Output SB 1 1 1 1 1

New data types
w yp! PWM / PTO Pulse Qutput 2 4 4 4 4 4

. (uses CPU or SB outputs)
Timers

HSC High-Speed Counter 6 6 6 & 5 5

Counters (uses CPU or SB inputs)

Technology

Resources

SB, CB, and BB modules expand S7-1200 capability without increasing the footprint area

S7-1200 I/O options

Digital and analog signal
modules

SM 1221 digital IN

DI 8 x 24 VDC

DI 16 x 24 VDC

SM 1222 digital OUT

DQ 8 x Relay

DQ 8 x Relay NO/NC contacts

DQ 8 x 24 VDC

DQ 16 x Relay

DQ 16 x 24 VDC

SM 1223 digital IN/OUT

DI 8 x 24 VDC / DQ 8 x Relay

DI 16 x 24 VDC / DQ 16 x Relay

DI 8 x 24 VDC / DQ 8 x 24 VDC

DI 16 x 24 VDC/ DQ 16 x 24 VDC

DI 8 x 120/230 VAC / DQ 8 x Relay

SM 1231 analog IN

Al 4 x 13 bit, Al 8 x 13, Al 4 x 16

SM 1232 analog OUT

AQ 2 x 14 bit, AQ 4 x 14

SM 1234 analog IN/OUT

Al 4 x 13 bit / AQ 2 x 14 bit

Thermocouple and RTD
signal modules

SM 1231 thermocouple IN

Al 4 x 16 bit TC, AI8 x 16 TC

SM 1231 RTD

Al 4 x RTD x 16 bit, Al 8 x RTD x 16

Digital signal boards

SB 1221 digital IN

DI 4 x 24 VDC, 200 kHz

DI 4 x 5 VDC, 200 kHz

SB 1222 digital OUT

DQ 4 x 24 VDC, 200 kHz

DQ 4 x 5 VDC, 200 kHz

SB 1223 digital INJOUT

DI 2 x 24 VDC / DQ 2 x 24 VDC, 200 kHz

DI 2 x5VDC/DQ 2 x5 VDC, 200 kHz

Analog signal boards

SB 1231 analog IN

Al 1 x 12 bit

SB 1231 analog OUT

AQ 1 x 12 bit

Thermocouple and RTD
signal boards

SB 1231 Thermocouple IN

Al'1x 16 bit TC

SB 1231 RTD IN

Al 1 x 16 bit RTD

10-Link technology

SM 1278 4xIO-Link Master

DI 4x24 VDC or DQ 4x 24 VDC

Weighing technology

SIWAREX

WP231, WP241
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SIEMENS

Hardware configuration S$7-200

Communication

HMI
Memory * Expansion modules are automatically recognized when connected and powered
Block concept « STEP 7-Micro/WIN “SET PG/PC Interface” window configures the communication driver
Instruction set = STEP 7-Micro/WIN “Communications” uses the selected driver to scan and connect CPU
stations
hewdatatypos « STEP 7-Micro/WIN “System Block” window configures CPU parameters
Timers * A System Block download operation transfers the new hardware configuration into the target CPU
Counters
Technology
Resources U g —— i =
3 Remole  Communication Ports -
T —
[@ None>
L ISO.Ir: Ethemet -
; TCPAR > Brood: gmw Daials I
Interface: £ Output Tables Ports
for an PPI Network) Protocot G Input Fiters.
Mode: &3 Puise Catch Bits Pot 0 Pot 1
[raas Highest Stati gmww::s ‘ PLCAddess [2 =0 = (enge1.128) ’
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SIEMENS

Hardware configuration S7-1200

« STEP 7 Basic uses a visual configuration where you create an image of your actual hardware set.
* Hardware modules are selected from a hardware catalog tree and dragged into a rack image.
Communication

« After your system hardware image is assembled, use a mouse click on an item in the system image
HMI to set the configuration “Properties” page for the selected hardware item.

Memory « Select the CPU PROFINET connector on the CPU image to set the IP address properties.

* Use the Download command to transfer the new hardware configuration to the target CPU. When
Block concept prompted, select a network interface and CPU.

Instruction set

New data types Project115>PLC_1 AT o & Notwork view I Device view Y H

Timers Hy Wt g
Counters

g

Technology §

Resources 9

[=]

2

...... i

g8 3

g Properties % Info 4] Diagnostics ¥ =

=

Geners, g

Project information
Nama:| PROFIET iadsce

Comment. ()

=

.4

Password protection

S7-200: Off-line block protection passwords provide know-how protection that prevents
unauthorized access to your code blocks.

The S7-200 on-line password level is assigned in the system block . There are no restrictions
on any on-line password level to read/write user data, stop/start/restart the CPU, and
read/write the time-of-day clock.

- Level 1 full access: No protection

- Level 2 restricted access: A password is required to download to a CPU, view STL status,
delete user program/data/configuration, force program data, copy to the memory cartridge,
and write to the outputs in STOP mode.

- Level 3 restricted access: In addition to the level 2 restrictions, a password is also required to
upload the user program, data, and the CPU configuration.

S7-1200: Off-line block protection passwords provide know-how protection that prevents
unauthorized access to your code blocks.
The S7-1200 on-line password level is assigned in the CPU device configuration properties.

- Level 1 full access: No protection

- Level 2 read access: The CPU allows HMI access and all forms of PLC-to-PLC
communications without password protection. Password is required for modifying (writing to)
the CPU and for changing the CPU mode (RUN/STOP).

- Level 3 HMI access: The CPU allows HMI access and all forms of PLC-to-PLC
communications without password protection. Password is required for reading the data in
the CPU, for modifying (writing to) the CPU, and for changing the CPU mode (RUN/STOP).

- Level 4 No access: The CPU allows no access without password protection. A password is
required for HMI access, reading the data in the CPU, for modifying (writing to) the CPU, and
for changing the CPU mode (RUN/STOP).

I/O address assignment

S7-200 : I/O addresses are automatically fixed by the CPU operating system according to

module location.

S7-1200: The default I/O assignment can be modified by Device configuration properties.

S7-1200 Transition Manual
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SIEMENS
Serial communication for S7-200 and S7-1200

$§7-1200 CPU communication via RS232 and RS485 connections

Hardware “ ASCII protocol (character based serial communication) uses STEP 7 Basic point-to-point (PtP) instructions
= USS Drive protocol is programmed with STEP 7 Basic USS Library instructions

“ MODBUS protocol is programmed with STEP 7 Basic MODBUS Library instructions

HMI
§7-1200 CPUs use built-in PROFINET TCP/IP
Mesiony s T i connections. Use the CM1241 RS232 RS485/422
modules for PtP communication. The CB1241 RS485
Block concept signal board is another option.

Instruction set

New data types

Timers
Counters
Technology
Resources RS485 to RS232 converter cable
Bar code reader RS485
Motor Drive

RS485/422

S7-1200 serial communication

" MODBUS RTU is possible on both RS485/422 and RS232 signal modules.

" The USS library is supported on the RS485 port and is included with STEP 7 Basic.
" The CM 1241 RS232 module supports handshaking.

" The S7-1200 RS232 and RS485/422 modules have electrically isolated ports.
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SIEMENS
S$7-1200 integrated PROFINET (Ethernet) - interface

Hardware Communication with the STEP 7 Basic software
= CPU hardware configuration

« Project download

* Run-time variable monitoring / modifying
Memory * Run-time Force I/O states

Block concept « Diagnostics

HMI

Instruction set
New data types Communication with HMI panels
Timers = Data from or to CPU

Counters « System Diagnostics

Technology

Resources
Communication from CPU to CPU

© Open communication with T-block instructions
= Supported protocols: TCP/IP, ISO on TCP, UDP
© 87-communication (PUT/GET)

il o

S7-1200 Ethernet communication
" The PROFINET port on the CPU supports simultaneous communication connections:

Human
Programming Machine GET/PUT Open User Web browser
terminal (PG) Interface client/server | Communications

(HM1)

Maximum 3 12 8 8 30

number of guaranteed to  guaranteed to guaranteed to
connection support support support
resources 1 PG device 4 HMI devices 3 web browsers

= OPC server (Object Linking and Embedding — OLE) for Process Control server. OPC
functionality is possible using the SIMATIC NET OPC Server.

= PROFINET functionality including controller and device
= The S7-1200 Ethernet interfaces are designated as PROFINET which supports PROFINET IO
and iDevices.

= Communication with 3" party devices via the Ethernet is supported. The S7-1200 has "Native"
Ethernet TCP/IP protocol available ("FreePort" for Ethernet) for custom development of this
functionality. It is possible to communicate with 3" party PLCs as long as they support the same
open Ethernet connectivity as the S7-1200.
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S$7-1200 CPUs use PROFINET connections to SIEMENS
STEP 7 Basic, S7-1200 CPUs, and HMI panels

Hardware

HMI
Memory

Block concept

Instruction set

New data types
Timers
Counters
Technology

Resources

S7-200 CPUs use an RS485 connection to a PPI network of CPUs and HMI panels.
An Ethernet module is required for S7-200 Ethernet communication.

S7-1200 HMI general
= HMI Basic Panels can communicate with up to four S7-1200 CPUs.
= Compatibility with current HMI Ethernet devices

= MP277 and 377 (discontinued panels) can communicate with the S7-1200. Use WinCC flexible
for programming and select the S7-300 communication channel (Rack 0 - Slot 0) at the start.

HMI update rate
= S7-200: HMI data update occurs at end of the program scan and is therefore scan rate limited.

= S7-1200: HMI data update occurs asynchronously during the program scan. You must ensure
that data variables are buffered from change, during program processing where new HMI data
values are generated.
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SIEMENS

S7-1200 CPU built-in Web server

Hardware

HMI

Memory

SIEMENS $7-1200 station_1/PLC_1

Block concept

98 1514pm 11022013 (Ll v [l Engish ¥

Instruction set cH s

New data types » Start Page T

‘Staton name. §7-1200 staton_1

Timers

Diagnoste Buffer Module name PLC_Y
Counters » Modue information Module be: CPU 12140 0COCOC
Communication
Technology e
Operatng Mode RUN
Resources » Fie Browser -
User Pages [[Gowrun ] "camsror |
* Introguction

S7-200 CPUs must use the optional CP 243-1 IT module for Internet connectivity.

Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, solutions, machines, equipment and/or networks. They are important
components in a holistic industrial security concept. With this in mind, Siemens’ products and
solutions undergo continuous development. Siemens recommends strongly that you regularly
check for product updates.

For the secure operation of Siemens products and solutions, it is necessary to take suitable
preventive action (e.g. cell protection concept) and integrate each component into a holistic, state-
of-the-art industrial security concept. Third-party products that may be in use should also be
considered. You can find more information about industrial security on the Internet
(http://lwww.siemens.com/industrialsecurity).

To stay informed about product updates as they occur, sign up for a product-specific newsletter.
You can find more information on the Internet (http://support.automation.siemens.com).
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Hardware

Communication

Memory

Block concept
Instruction set
New data types
Timers
Counters
Technology

Resources

Totally Integrated Automation Portal integrates SIEMENS
control logic and HMI configuration

STEP 7-Micro/WIN and the S7-200 use the TD wizard, TD Keypad Designer, and WinCC Flexible Micro to
configure the HMI panels (TD 100C, TD 200, TD 200C, TD400C, OP 73, TP177 ).

SIMATIC —

The Totally Integrated Automation Portal, version 13 contains SIMATIC STEP 7 Basic
version 13, and SIMATIC WinCC Basic version 13.

SIMATIC WinCC Basic can configure the operation of the SIMATIC Basic HMI panels.

" HMI Basic panels require a PC for a download operation. They do not have memory cards.

" WinCC Flexible Micro will be available as long as HMI Micro panels (for the S7-200) are sold.
At this time there are no plans for discontinuing the micro panel.

“ Library graphics are created in WinCC Flexible.

¥ ltis not possible to migrate any library items directly from WinCC Flexible to WinCC Basic.

However, you can copy all the elements from the library to an HMI screen in a project and
then migrate the resulting project into WinCC Basic.

¥ Changing from WinCC flexible to WinCC Basic: A firmware update is not necessary in the
case of WinCC flexible 2008 and WinCC Basic.

" The S7-1200 does not support Sm@RtAccess or Sm@rtService.

" The TIA Portal provides the tools for managing and configuring the devices in your project,
such as PLCs and HMI devices. As a component of the TIA Portal, STEP 7 Basic provides
three programming languages (LAD, FBD, and SCL). The TIA Portal also provides the tools
for creating and configuring the HMI devices in your project.

BASIC HMI panels supported by S7-1200 CPUs

1st gen: KP300 BASIC MONO PN, 3" monochrome LCD, 10 keys

1st gen: KP400 Basic COLOR PN, 4” -256 colors , 4 keys

1st gen: KTP400 BASIC MONO PN and COLOR PN, 47-256 colors , touch, 4 keys

2nd gen: KTP 400 BASIC 4”- 65536 colors, touch, 4 keys

1st gen: KTP600 BASIC MONO PN, COLOR PN, and COLOR DP, 6”-256 colors, touch, 6 keys

2nd gen: KTP700 BASIC, 7”- 65536 colors, PROFINET, 8 keys

2nd gen: KTP900 BASIC, 9"- 65536 colors, PROFINET, 8 keys

1st gen: KTP1000 BASIC COLOR PN and COLOR DP, 10“-256 colors, touch, 8 keys,

1stgen: TP1500 BASIC COLOR PN 15-256 colors, touch

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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SIEMENS

CPU memory size

CPU 226 CPU 1217C
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in S7-1200 CPU memory

Hardware S7-200 S§7-1200

Communication

HMI Size of the ® Not published 1or4 MB

load memory (internal)
Block concept
| . Program Program
nstruction set
New data types :‘. ‘.
Timers blocks blocks
Counters
Technology X Tag names v Tag names

X Comments v Comments

Resources

Program tag names and comments are stored in S7-1200 CPU memory and are available online.
For STEP 7-Micro/WIN and S7-200 CPUs, you must have the original .mwp project file to associate
symbolic tag names and comments with the online program logic.

STEP 7 Basic program objects SIEMENS

S7-1200 Transition Manual
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Step 7 Basic supports standard and optimized SIEMENS
Data Block formats

The stored data is a
Hardware : sequence of mixed data Standard DB

=¥ _A‘p G m o
Communication Classic_DB types Supports symbolic and
Neme Data type absolute P# pointer
- g addressing
3 Var-2 Int
4 var_3 Bool
s Var 4 Real

Block concept
Instruction set i mplotmicins 4., gt sl

[Joptimized block access
New data types Data types are
organized to
S ey increase CPU Optimized DR
Counters Symbolic_DB performance. Supports symbolic
Name Data type addressmg only

Technology 1 ., Static

2 Var_1 Bool >
Resources 3 var_2 Int ><:

a Ver_3 Bool

5 Var_d4 Real _—

[w Optimized block access

By default, the “Optimized block access” block property is enabled. This property can be disabled to
support the standard block format, for legacy code.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Hardware
Communication

HMI

Block concept
Instruction set
New data types

Timers

during CPU power interruptions

S7-200

Retentive memory assignments preserve data

SIEMENS

M memory as retentive.

The PLC Tag table button can assign a range of

Counters

Technology

Resources

Ranges FEFERE
Datakiea  Offset Number of Element ch?,:fm Sekin

Range 0 Ve = o = [z 5 ilalmmbot

Range 1 [ve = o = Jo = |

Range 2 [T =i o = N = |

R R o N - (N | e e W

Range 4 C =] o = [ = ; ::h‘l:'\bd_l —

Range 5 we =] [ = [e = - e =

‘Optimized DB

$7-200 system block settings can iia - s
assign 6 retentive ranges in V, T and |
C actual values, or M. iia. o

S7-1200

St value Rewin
0 ]

° =]
0 2

Sta value Retaan

An optimized DB can select individual data elements for retention. If “Optimized
block access” is not enabled, then only a block of DB data can be retentive. The

available retentive memory is shared between M and DB memory.

The S7-1200 CPU automatically stores retained data in internal flash memory.
The S7-200 retains data in RAM by using a supercapacitor and optional battery cartridge. Also, 14 bytes of
M memory and data specified in programmed write operations can be saved in flash memory.

S7-1200 Transition Manual
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SIEMENS

Optional Memory Card capacity
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SIEMENS

What can be stored on the Memory Card?

Hardware S7-200 S7-1200

Communication Program v v
HMI Data
System data
Block concept Recipes
Instruction set Data Log

New data types Files

UENESENENAY

v
v
v
v
v
v

Timers Projects

Counters

Technology

Resources

Memory cartridge SIMATIC MC
optional optional

S7-1200 memory cards

SIMATIC memory cards have a Windows file system and comply with the necessary industrial
requirements. The memory card can be written to and read in a PC with standard SD slot and then
used again for operation in a CPU.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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How can the S7-1200 CPU use the pre-formatted SIEMENS
SIMATIC Memory Card?

= You can create a “Program card” that functions as CPU memory. If
you remove a Program card from a CPU, then the CPU loses all
project and program data. The Program card is used to replace and
Communication expand the CPU’s internal load memory.

Hardware

ALl * You can also create a “Transfer card. You insert a Transfer card into a

CPU to transfer project and program data to the CPU’s internal load
memory. After the data transfer is complete, the Transfer card is
Block concept removed and the CPU operates with data stored in internal load
Instruction set memory. A Transfer card can be inserted into multiple CPUs to
duplicate the project and program data.

New data types

Timers

Counters
Technology

Resources

You create a “Transfer” or “Program” card with the TIA portal software on a PC
that has a standard SD card reader/writer.

S7-1200 SIMATIC memory card usage

" Before programming a memory card, be sure there is a valid network configuration in your project
so that it can connect to the PLC after installing the card.

" SIMATIC memory cards are pre-formatted with a SIMATIC memory format that must be preserved.
Do not use a PC to delete the two hidden files __log__ (system file) and crdinfo.bin (bin file). Do not
use a PC to reformat the memory card or the card will become unusable.

" Refer to the S7-1200 Programmable controller system manual for details on how to create and use
a “Program” card and “Transfer” card.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Program block types

Hardware

SIEMENS

S§7-200 S7-1200

Communication ~ .
MAIN (Main routine)

HMI

Memory INT (Interrupt routine)

Instruction set

SBR (Subroutine)

New data types
Timers V memory
Counters

OB (Organizational Blocks)

Technology

Resources

FC (Function)
has no Instance Data Block

FB (Function Block) has an Instance
Data Block for temporary storage

DB (Data Blocks) for global program
access and persistent storage

=

S7-1200 Organization Block (OB) types:

Program cycle OB1

Startup OB100 series

Time delay interrupt OB200 series
Cyclic interrupt OB200 series
Hardware interrupt OB200 series
Time error interrupt OB80
Diagnostic error interrupt OB82
Pull or plug of modules OB83
Rack or station failure OB86
Time of day OB10

Status OB55

Update OB56

Profile OB57

Non-fatal error handing

S7-200: By default, continue RUN mode
S7-1200: By default, go to STOP mode

- If OB80 or OB82 error OB blocks exist in your program, then continue RUN mode.
- OB80 and OB82 may be empty or contain your programmed error reaction.

S7-1200 Transition Manual
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SIEMENS

§7-200 program structure in STEP 7-Micro/WIN

$7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
ASE02486860-AB Industry Sector

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
A5E02486860-AB Page 19 Industry Sector



SIEMENS
S$7-1200 program structure in STEP 7 Basic

Hardware

Communication

Global
Data Block

Instance ﬂ'

Data Block

Global \ ﬂ -

Data Block

HMI

Memory

Instruction set

New data types

Timers Instance

Counters Data Block

Technology

The maximum nesting depth is 16
Resources

STEP 7 Basic has the same block architecture used by the S7-300

* Modularization and reuse is easier

= Technology objects (for example, PID control) can be standardized and called multiple
times

* Symbolic reference is possible

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Hardware
Communication
HMI

Memory

Instruction set
New data types
Timers

Counters

Technology

Resources

S$7-1200 Instance Data Block types

Multi-Instance Modbus
DB COMM
“Motor_1"

SIEMENS

FBE B

"Motor”

Single-Instance

STEP 7 Basic can use single-instance and multi-instance Data Blocks

« A function block (FB) can be called multiple times

= One FB type (for example, FB “Motor”) can control several drives

* The actual data of the different drives can be stored in different single-instance

or multi-instance DBs

S7-1200 Transition Manual
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SIEMENS
Interrupt structure S7-200

Hardware
Communication
Cycllc execution

HMI

Memory i \ /
Instruction set i y
New data types m
Timers \
Counters

.
Technology

Resources /

Interrupt events are attached and detached to interrupt routines at program run-time only
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Hardware
Communication
HMI

Memory

Instruction set
New data types
Timers
Counters
Technology

Resources

Interrupt structure S7-1200

Attachment of event to
OB can be made at
configuration-time and
run-time

Program cycle

Time-delay interrupt

Cyclic interrupt

Hardware interrupt

Time error interrupt

Diag. error interrupt

Startup

All OBs are interruptible by default, but you can set all OBs (except OB1) as non-interruptible

SIEMENS
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Bit Logic instructions

SIEMENS

Hardware What's different? Bit Logic
Communication $7-200 S§7-1200
{{
SeUReset instructions =@ Bitlogic v [5 Bit logic operations

* §7-200: S (Set) and R (Reset)

HMI Ak Hil -
= §7-1200: S (Set) and R (Reset) for single point, AWk A1 -
Memory SET_BF (Set Bit Field), and RESET_BF (Reset Bit Field) 4t A
for multiple points QA A1) -noT-
Block concept -1 -NOTE 0]~
Immediate instructions - P 0] -0-
« §7-200: | Si (et and RI (Reset Immediate) 54 :;" ) -(®)
© §7-1200: Direct (Immediate) peripheral address 0] <)
BEWICEIS YRGS (example, QQ.0:P or 10.0:P) P fsll )] seveF
Timers o 45l) FO] RESET_BF
Edge Detection instructions < {R) SR
Counters * §7-200: P (Positive Transition) and N (Negative Transition) < 4Rl Eirs
© 87-1200: -|P|- (Scan operand for positive signal edge) {1 sR
Technology -IN|- (Scan operand for negative signal edge) {1 Rs Al -
-(P)- (Set operand on positive signal edge) {T noP Al N
Resources ~(N)- (Set operand on negative signal edge) -(P)-
P_TRIG (Scan RLO for positive signal edge) @ ~(N)-
N_TRIG (Scan RLO for negative signal edge) & r_wG
F_TRIG (Set tag on positive signal edge) =
R_TRIG (Set tag on negative signal edge) N_TRIG
R_TRIG
& F_miG
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SIEMENS

Timer instructions

Hardware What’s new? =
- Timers can use a box or coil version. For example, both the mers
Communication TON box and —(TON)- coil create an on-delay timer. $§7-200 $7-1200
SIMATIC mode
9, 3
HMI What'’s different? =-(&) Timers « [§] Timer operations
* $7-200: A timer number selection sets a 1ms, 10ms, or 0 ton |EC Timers
Memory 100ms time resolution. The resolution value is multiplied {7 ToNR P ST
by the WORD size time current value, for preset and {1 1oF P
Block concept elapsed times. {T BGN_ITIME 4 TON Generate on-delay
= §7-1200: All timers are 1ms timers that use a DWORD {7 caLmMe & TOF Generate offdelay
size Time data type, for the preset and elapsed time 3 TONR Time accumulator
New data types el IEC mode H)l <P~ startpulse timer
© 87-200: STEP 7-Micro/WIN has a SIMATIC and IEC =-(&) Timers El_] —(TON)-  Start on-delaytimer
Timers programming mode. In SIMATIC mode, a T-bit and T- {T Ton :
current value corresponding to the timer number provide {1 ToF @ =OR)) | StErtofidelay timer
Counters the timeout condition and the current value (elapsed arw H)| (TONR)-  Time accumulator
time). *{T BGN_ITIME 0] -0~ Reset timer
Technology * §7-1200: In STEP 7 Basic, all timers are |EC style 0T CALITIME 10 k- Load time duration
timers that have a Q output bit that signals the timeout
Resources condition and an ET output that gives the elapsed time.
Time value updates

“ 87-200: 1 ms timers update every 1 ms. The update cycle is asynchronous to the PLC scan cycle.
10 ms timers update at the beginning of each PLC scan. The time value and timer bit remain constant throughout each PLC scan.
100 ms timers update only when the timer is and are once for each PLC scan cycle.

“  §7-1200: All timers are 1 ms timers that update every 1 ms. The update cycle is asynchronous to the PLC scan cycle.

Interval timing
* $7-200: BGN_ITIME (Begin Interval Time), CAL_ITIME (Calculate Interval Time)
* §7-1200: Use Clock instructions RD_SYS_T (read system time) and T_SUB (time difference) to calculate system time intervals.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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SIEMENS

Counter instructions

Hardware
What'’s different? Counters
Communication S7-200 S7-1200
Counter instructions ounter
b :1 200; STEP 7-Micro/WIN has a SIMATIC and IEC T ET cru ) Baslc natructions
> b L ICr as a a g
Memory programming mode. In SIMATIC mode, a C-bit and {Jco ~ [ Counter operations
C-current value corresponding to the counter number {1 ctuo IEC Counters
Block concept signal the count condition and the current count {7} HDEF E_Jail]
value. {1 HsC & CD
* $7-1200: In STEP 7 Basic, all counters are IEC style {Irs & cup
counters with a Q output bit that signals the count
New data types condition and a CV output that gives the current
count value.
Timers
High-Speed Counter instructions v | Technology
Counters * §7-200: HDEF (High-Speed Counter Definition) v [ Counting
HSC (High-Speed Counter) B CRL_HSC

Technology

* §7-1200: CTRL_HSC (Control high-speed counter)
Resources

* 87-200: Special memory assignments (SM addresses) are used to configure and operate high-speed counters. HSC input point
assignments are fixed.

* §7-1200: High-speed counters are set up in the PLC Device The are available as
inputs and outputs of the CTRL_HSC instruction. All HSC inputs are slnklsoun:e (IEC Type 1 sink) except for CPU 1217 which has
sink/source and 1.5V differential inputs. HSC input point assignments are configurable.
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Compare instructions
Hardware What's new? Compare
Communication The Compare instructions support the 64 bit LREAL data type. §7-200 $7-1200
A New Compare instructions: e Conw-; w <] Comparator operations
“ IN_RANGE tests whether an input value is in a specified value :: 4-k->8: Al cvp ==
Memory fEnos: i -b=Bl Al v <
* OUT_RANGE tests whether an input value is out of a specified - k=Bl HI] cvp>=
Block concept value range. 41 bBE Hil v <=
“ -|OK|- tests whether an input data reference is a real number. I -KBI Hil cvp >
© -INOT_OK]- tests whether an input data reference is not a real :: ::::t Hil ovp <
New data types Bl Hi] IN_Range
-t P
Timers 0 el HIl REige
What's different? A bl il ot~
Counters " " " Kl Hl| -NOT_OKt-
* §7-200: The instruction name determines the data type. I J==D}|-
Technology * §7-1200: The data type is selected after placing the instruction in oDk
your program. At b=k
Resources -t k=D
i -bDk
i -KDk
i =R}
I KRk
-1 =Rl
1 k=Rl
-1 -bRE
-1 KR
Al =S}
1 K>Sk
S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Hardware
Communication
HMI

Memory

Block concept

New data types
Timers

Counters

Technology

Resources

Math instructions

What’s new?

You can use the S7-1200 CALCULATE instruction to define a complex
math equation directly in algebraic notation. This instruction simplifies
math programming by r ing a d of basic

math instructions with a single CALCULATE instruction.

S§7-1200 Floating Point Math instructions support the 64 bit LREAL
data type.

What's different?

Math instructions

 §7-200: The instruction name determines the data type.

“ 87-1200: The data type is selected after placing the instruction in
your program.

SIEMENS
Math
S57-200 S7-1200
=21 l?tegel Math w [£] Math functions
gl e
{7 sue) e
(T suB_ol sus
[T MuL B muL
~{T MuL DIV
giss | B
~{T o 1S
(F ow_oi ING
(T INC_B DEC
[T INC_w ABS
(] INC_Dw &, MN
T DEC_B
% DEC_W LD
(T DEC_DW LN,
= 8 FloatingPoint Math SQR
(T 4DD_R el
~{T sue_R N
(T MUL_R EXP
for | g
(T sIN £ cos
(T cos A
(T TaN ASIN
(T ACOS
-0 e ATAN
(T PID FRAC
EXPT
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Technology
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Move instructions

What’s new? Move

The MOVE instructions now support the 64 bit LREAL data type. §7-200 $§7-1200

New Move instructions = (&) Move + [ Move operations

* FieldRead (Read array element) g n%{/ € MovE

* FieldWrite (Write array element) T Mov ow ©I FieldRead

~ UMOVE_BLK (uninterruptible move block) {1 Mov R £} Fieldwrite

* UFILL_BLK (uninterruptible fill block) {J BLkMov B MOVE_BLK
{7} BLKMOV_W UMOVE_BLK

FieldRead and FieldWrite {7 BLKMOVD T

STEP 7 Basic V10.5 does not support a variable reference as an array {7 swap - <=

index or multi-dimensional arrays. The Fi and FieldWii {1 Mov_BIR UFRLLCBLE

instructions are used to provide variable array index operations for a one- {I Mov_Biw SWAP

dimensional array. STEP 7 V11 and greater do support a variable as an
array index and multi arrays. F and F are
included in STEP 7 V11 and greater, for backward compatibility with
programs that used these instructions.

What'’s different?

Move instructions

* §7-200: The instruction name determines the data type.

* 87-1200: The data type is selected after placing the instruction in your program.

SIEMENS
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Convert instructions

What's new?.

* The Convert instructions (except SCALE_X and NORM_X)
now support the 64 bit LREAL data type

CEIL (ceiling) converts a real number to the next higher integer
* FLOOR converts a real number to the next lower integer
“ SCALE_X scales a normalized real parameter value

* NORM_X normalizes a parameter value

What's different?
“ §7-200: The instruction name determines the data type.

*  S7-1200: The data type is selected after placing the instruction
In your program.

String Convert instructions
* §7-200: 8_I, S_DI, 8_R, I_S, DI_S, R_S, ITA, DTA, and RTA

* §7-1200: S_MOVE, S_CONV, STRG_VAL, VAL_STRG,
Strg_TO_Chars, Chars_TO_Strg, MAX_LEN, ATH, HTA

“ The §7-200 instruction SEG (7-segment display control) is not
supported by the $7-1200.

SIEMENS

Convert
S§7-200 57-1200

=] Corwvert - | Basic instructions

. ~Osl ~ B Conversion operations
| g :-gl CONVERT
I " ROUND
~{I1s
~{Joul CEIL
~{ToR FLOOR
~os TRUNC
i g IB?CBI SCALE_X
{7 Rounp RO
g ;HSUNC ~ | Extended instructions
{7 A ~ [] String + Char
~{Tota 4 S_MOVE
O R1A & S_CONV
- A 4 STRG_VAL
i g ;"lA 4 VAL_STRG
s 4% Strg_TO_Chars
i E, S:Fl 4 Chars_TO_Strg
{7 pEco 2 MAX_LEN
{7 enco & ATH
0 seG -, HTA
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Program Control instructions

What'’s new?

SIEMENS

Hardware

Communication

HMI

Memory

Block concept

New data types

Timers

Counters

Technology

Resources -

JMPN jumps to label, if the JMPN coil has no power flow.

JMP_LIST defines conditional jumps and continues program
execution in a specific network, depending on the value of the K
parameter.

SWITCH is a jump distributor instruction that defines multiple
program jumps that are executed depending on the result of one or
more comparison instructions.

ENDIS_PW can enable and disable CPU passwords.

STP puts CPU in STOP mode.

GetError gets information about program block execution errors.
GetErrorlD gets the ID of an execution error.

RUNTIME measure program execution time.

What's different?
Re-Trigger Cycle Time Monitoring

§7-200: WDR Watchdog reset
57-1200: RE_TRIGR

Terminate execution of current block

§7-200: END/RET
S7-1200: RET

Execution control

§7-200; FOR-NEXT loop instructions are not supported on the §7-1200. For LAD and FBD programs, this function must be created from
Jump, Add, and Compare instructions. FOR, WHILE-DO, and REPEAT-UNTIL loops are supported in S7-1200 SCL programs .

§7-1200: Sequence Control Relay instructions (SCR, SCRT, SCRE) are not supported in the $7-1200. The DIAG_LED Diagnostic LED

instruction is not supported.

Program Control
S7-200 S7-1200
)-(af) Program Control « B Program control operations
FOR 0] ()
-y [NEXT) @ —UMPN)
<> [MP)
7 1L 0 Label
{J scr & ave_uisT
< {SCAT) &) swiTcH
-<> {SCRE) ) ~RET)
¢ {RET) Runtime control
<> {END)
<> {STOP) A ENDIS_PW
<> {wDR) 4 RE_TRIGR
{1 DIaG_LED & ST
GET_ERROR
&I GET_ERR_ID
ET RUNTIME
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Word logic instructions

What's new?

*  SEL selects one of two inputs.

*  MUKX selects one of multiple inputs.

* DEMUX sends the input value to one of multiple outputs.

What's different?
* §7-200: The instruction selection determines the data type.

* 87-1200: The data type is selected after placing the instruction
in your program.

AND instruction

* §7-200: WAND_B, WAND_W, WAND_DW
* §7-1200: AND

OR instruction

* 87-200: WOR_B, WOR_W, WOR_DW

* 87-1200: OR

XOR instructions

*  87-200: WXOR_B, WXOR_W, WXOR_DW
* §7-1200: XOR

Invert instruction

* 87-200: INV_B, INV_W, INV_DW

* 87-1200: INVERT

SIEMENS

Word logic operations

S§7-200 S7-1200
=-(af) Logical Operations w 53 word logic operations
g INV_B AND
INV_W -
{3 nv_ow o8
{T waND_B ZOR
{1 wanD_w INVERT
g WAND_DW & DECO
WOR_B
. ENCO
0 worw .-
{T wor_ow ok
{T WxoR_B B
{T wxor_w DEMUX
{1 wxoR_ow
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Shift and rotate instructions
Hardware What'’s different? Shift'and rotate
e | ——— e N o i
* §7-1200: ata type is after
HMI in your program. & g"z::‘:" ~ &5 shiftand rotate
{1 SsHLw & shr
Memory Shift Right instruction g :::::;w ::
_ 9
Block concept © §7-200: SHR_B, SHR_W, SHR_DW {7 sHRw £ roL
“ §7-1200: SHR {1 SHR_DW
{1 roL8
ROL_W
New data types Shift Left instruction g ROLDW
Tioare * §7-200: SHL_B, SHL_W, SHL_DW g:g:_:/
* §7-1200: SHL T} Ronow
Counters o SHRB
Technology Rotate Right instructions
S = §7-200: ROR_B, ROR_W, ROR_DW
* §7-1200: ROR
Rotate Left instructions
“ §7-200: ROL_B, ROL_W, ROL_DW
* §7-1200: ROL
S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Date and time-of-day instructions

SIEMENS

Hardware What’s new? Clock and calendar
L il - -
Gommunication New TIME and DTL (Date and time long) data types $§7-200 $7-1200
“ T_CONV converts the data type of time values. 8 Clock [~] Date and time-ofday
HMI = T_ADD adds TIME and DTL values. g READ_RTC 2 T.CONV
SET_RTC =
Mooy * T_SUB subtracts TIME and DTL values. {7 resd_pTex 2 T_ADD
* T_DIFF provides difference between two DTL values as a TIME value. {T SET_RTCX & T_sus
Block concept “ T_COMBINE combines a Date value and a Time_and_Date value to & T_DIFF
create a DTL value. 4 T_COMBINE
“ RD_LOC_T reads local CPU time with time zone offset. Clock functions
New data types “ WR_LOC_T writes local CPU time with time zone offset. & WR_SYS T
: * SET_TIMEZONE sets local time zone transformation rules. 4 RD_SYS_T
Timers ) 2 RD_LOC_T
“ RTM sets, starts, stops, and starts CPU runtime hour meters.
Counters W IRLOCT
What’s different? 2 SET_TIMEZONE
Technology Write system time instructions & R

Resources

* §7-200: SET_RTC, SET_RTCX

* §7-1200: WR_SYS_T (Set time-of-day clock),
Read system time instructions

©  §7-200: READ_RTC, READ_RTCX

* $7-1200: RD_SYS_T
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String instructions
Hardware String + Char
What'’s new?
¢ - S§7-200 S$7-1200
ommunication String data format
b “ §7-200: Length byte followed by character bytes & %n’?m N v [] string + Char
* §7-1200: Maximum length byte followed by the actual length byte {1 stR_cey SN
Memory and character bytes {T ssTR_CPY & LEN
2 2 {7 sTR_CaT 2 CONCAT
Block concept What's different? {T STR_FIND & LEFT
String operations {J CHR_FIND 2 RIGHT
* §7-200: STR_LEN, STR_CAT & MD
New data types  §7-1200: MAX_LEN, LEN, CONCAT, MID, LEFT, RIGHT, 4 DELETE
: DELETE, INSERT 2 INSERT
iLfmers FIND substring or character in string 3 REPLACE
Counters “ $7-200: STR_FIND, CHR_FIND 4 FIND
“  §7-1200: FIND, REPLACE
Technology
Copy strings
Resources * S7-200: STR_CPY, SSTR_CPY
© S7-1200: S_MOVE.
S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Distributed I/0 instructions

Hardware What'’s different?
SR ato ;"snms :rhe Micro/WIN programming package uses wizards that produce subroutines that you can use for basic distributed I/O read/write
HMI The NETR/NETW wizard provides PPI master read/write support through the RS485 CPU port.
The AS-i wizard provides read/write support through the optional AS-interface master module.
Memory - The Ethemet wizard allows the optional CP 243-1 Ethernet module to act as a client or server with read/write support.
Block concept #87-1200: Program instructions for PROFINET, PROFIBUS DP master, and AS-| master are in the Di 11O i i
group.

New data types
Timers §7-1200
Counters w [ Distributed IO

DP & PROFINET
Technology 4 RDREC Read data record
Resources 2 WRREC Write data record

4 RALRM Receive interrupt

~ [ ] Others

4 DPRD_DAT  Read consistentdata of a DP standard slave

4 DPWR_DAT  Write consistent data of a DP standard slave
PROFIBUS

4 DPNRM_DG  Read diagnostics data from a DP slave
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- o
Hardware What's different? Interrupt
1/0 transition and high-speed counter interrupts S7-200 S$7-1200
Communication * §7-200: ATCH and DTCH (events 0-33) =R '(":""["E':“ ~ [ interrupts
HMI * S7-1200: Device configuration seftings plus ATTACH, and DETACH 4, pig)) 2 ATIACH
instructions © {RETI) 4 DETACH
Memory Cyclic interrupts {7 ATCH Cyclic interrupt
S f = §7-200: ATCH and DTCH (events 0 and 1) g gIF?"MT & SETCNT
ock concep |
“ §7-1200: SET_CINT, QRY_CINT EOHCCNT
Time-of-day interrupt
Time of day interrupts & SETTNL
New data types “  S7-200: Not supported 2 CAN_TINT
. = §7-1200: SET_TINT, CAN_TINT, ACT_TINT, and QRY_DINT & ACT_TINT
Timers
Time delay interrupts 4 QRY_TINT
Counters “ §7-200: ATCH and DTCH (events 21 and 22) ;"‘: ;’::;"""“P‘
_DI
Technology * §7-1200: SRT_DINT, CAN_DINT, QRY_DINT e
Interrupt control
Resources Pt 4 QRY_DINT
©  §7-200: ENI and DISI (Enable or disable interrupt events) Asynchronous error event
* §7-1200: DIS_AIRT, EN_AIRT (Delay or enable interrupt events) 2 DIS_AIRT
Terminat ition of interrupt block A EN_AIRT

Interrupt instructions

© §7-200: RETI

* §7-1200: RET

Clear queued Interrupt events
* §7-200: CLR_EVENT

© §7-1200: Current and queued events are cleared by the DETACH instruction

SIEMENS
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Diagnostics instructions

Hardware What’s new?
- * §7200: A program can use the DIAG_LED instruction, illuminate the CPU LED labeled “SF/DIAG", and indicate a fault to an
Communication operator. In addition, the system block configuration allows the CPU system software to illuminate the SF/DIAG LED when an
element is forced and the program cannot control that element , or when a module has an 1/O error.
HMI * §7-1200: Program i ions in the Di: ics i ion group can pass detailed di ic i ion to your program which
can initiate a programmed response.
Memory
Block concept
§7-1200 Diagnostics
w [] Diagnostics
New data types 4 LED Read LED status

4 DeviceStates Read module status information of an 10 system
3 ModuleStates Read module status information of a module
Counters 4 GET_DIAG Read diagnostic information

Timers

Technology

Resources
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SIEMENS
Recipes and data logging

What’s different?
Recipes
Hardware 5 f
*  §7-200: Recipe data is entered in the Recipe wizard which creates Reclpeiand Data logaing
T T program subroutines. Execute a RCPx_READ subroutine to copy a S§7-200 S§7-1200
recipe from memory cartridge to V memory. New recipe definitions and
HMI recipe value assignments can be entered directly in the Recipe Wizard. Recipe wizard - -
Later changes to recipe data can be made by re-running the Recipe sub‘:ou"nes =[] Recipe and data logging
Wizard or programmatically with the RCPx_WRITE subroutine. Recipe functions.
Memory RCPx_READ & RecipeEsport
* 57-1200: You create a recipe data type that establishes a recipe record RCPx_WRITE i
Block concept ; g : ] g ReC R o
structure and then create a recipe DB with data rows based on the recipe =
data type. The data assignments for all recipe variations are entered Iooleiill
directly in the DB editor. Data log wizard 3 DatalogCreate
The READ_DBL instruction is used to move one recipe record from the subroutines DataLogOpen
New data types recipe DB in PLC load memory to work memory where the data is DATx WRITE Ly £9p
. accessible to your program logic. The WRITE_DBL instruction is used to - DR EEOqVNe
Timers move recipe data that was adjusted during a production run from work 4 DatalogClose
memory to the recipe DB in load memory. 2 DataLogNewfile
Counters The RecipeExport instruction exports the recipe DB data to standard .csv
format compatible with windows applications. The Recipelmport
Technology instruction imports recipe data from a .csv file to a recipe DB in load
memory.
Resources Data logs

87-200: The Data Log wizard defines a data record and creates a DATx_WRITE subroutine. Executing the DATx_WRITE subroutine
transfers run-time values to a log file stored in a memary cartridge.

S§7-1200 : The DATA and HEADER parameters of the DataLogCreate instruction assign the data type and the column header
description of all data elements in a log record. The DataLogOpen and DataLogClose instructions manage multiple log files. The
DatalogWrite instruction transfers runtime values to a data log file. The DataLogNewFile instruction creates a new log file by copying
the structure of an existing log file.

Transferring recipe and log data to your PC in .csv file format

© §7-200: The $7 Explorer application is used to access log data in .csv format. Recipe data transfer in .csv format is not supported.

© 87-1200 : The integrated CPU web server provides local and remote access to Data log and recipe .csv files. Also, the Windows
explorer can access these files when a SIMATIC memory card is removed from a CPU and inserted in your PC's SD card slot.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
A5E02486860-AB Page 39 Industry Sector



Data block control, I/O address, and Table SIEMENS
instructions
What's new?
TR Data block control 57-1200
* §7-200: Not supported w [ ] Data block control
Comunicatian * S7-1200: READ_DBL copies DB start values or part of the values from load memory to SREAD DAL
atarget DB in work memory. WRITE DBL copies DB current values or part of the 2 VRIT_DBL
HMI values from work memory to a target DB in load memory. w [ Addressing
Memory 4 LOG2GEO
/O address identification B RUADDR
Block concept
“  S§7-200: Not supported
*  §7-1200: LOG2GEO determines the module slot associated with a hardware identifier.
RD_ADDR reads the I/O addresses associated with a hardware identifier.
New data types
Timers
Counters What’s different? S7-200
Technology Table operations (=) (@) Table
“ $7-200: LIFO, FIFO, AD_T_TBL, FILL_N, TBL_FIND {J uro
Resources * §7-1200 : Not supported g Ao
P {T aD_T_TBL
O AN
{0 TBLFIND
S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
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Technology

Resources

PID loop control instructions

What’s different?

* 87-200: PID loop control is usually operated with subroutines
generated by the PID wizard. The PID instruction can also be
programmed directly. The PID Tune Control Panel is used
to optimize loop parameters.

SIEMENS

PID Loop control
§7-200 §7-1200

© @ FlostingPointMath 7 ] PID Control
{1 PD ~ [ Compact PID

4 PID_Compact

* §7-1200: PID_Compact i i ides a uni | PID with 4 PID_3Step
integrated tuning. The PID_3Step p PID with
tuning for valves.

Using S7-1200 and TIA Portal PID technology objects

* The PID instruction box and the project tree Technology objects folder provide access to PID loop
configuration settings and dynamic PID tuning, for the commissioning process.

v [ Technology objects
B Add new object
v 32 PID_Compact_1 [DB1]

Configuration

,ﬂ Commissionin&

4
o
4
Process value scaling (/)

v Actuator settings (/]
Actuator (]
Output value limits (/)
Feedback scaling (/]

~ Advanced settings (/)
Process value monitoring &

PID Parameters

~ [ Technology objects
‘Addnewobjec! Qe Iy 4 |
v 32/ PID_Compact_1 [DB1] : . .
&a Configuration Trig_Int_Value |
13§ Commissioning N
= ® 10800 N “\“;
g -10900 5 Ny o
2 110004 ~ .
€ 100 Y
o 112001 /_,—’\;"T‘ﬂ—’_’,
11300 4 -
11400 B -
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Basic Motion and Pulse instructions
Basic Motion control
Hardware What's different? $7-200 - $7-1200
EM253 Position w [ ] Motion Control
Communication Motion control instructions wizard subroutines + [ $7-1200 Motion Control
* 87-200: The EM253 Position module wizard creates subroutines that can POSx_CTRL 2 MC_Power
HMI be called from your program. POSX_MAN =
POSX_GOTO S MC_Re et
* 87-1200: PLC Open motion control instructions —
Memory POSx_RUN 4 MC_Home
Motion operations POSx_RSEEK 2 MC_Halt
Block concept *$7-200: Motion subroutines are level riggered. An extra edge nstruction is  >oo*~-DOFF & MC_MoveAbsolute
required for the trigger signal, if called from the multi-scan Main routine P OSX-SR ATE 2 MC_MoveRelative
instead of from a single-scan interrupt routine. X = =
$7-1200: The motion instructs ternall edge triggered. Thi e i A MCMoveelociy
» - : The motion instructions are internally rising edge . This POSx_CLR
New data types is not a problem for a multi-scan program block (OB1 for example). POSx_CFG 3 MC Movelog
. However, if a motion instruction is placed in a single-scan interrupt OB, 4 MC_CommandTable
Timers then the i ion must be twice in ls to provide an 4 MC_ChangeDynamic
edge signal. If an external motion event triggers a single-scan interrupt .
Counters code block, then execute the motion instruction once with the enable A, MG WitePa B
R request parameter assigned a constant “1” and once with a constant *0". 4 MC_ReadParam
echnolo
Yy PTO and PWM (Pulse Train Output and Pulse Width Modulation)
Resources * §7-200: The PTO/PWM wizard creates subroutines that can be called from Pulse control
your program. Special memory assignments (SM addresses) are used to
setup the pulse and op: g S7-200 S7-1200
“  §7-1200: Pulse generators are configured in the PLC Device configuration  PTO/PWM wizard ~[]Pulse
p The are i as outputs, as defined  subroutines 2 CTRL_PWM
in the configuration properties. The CTRL_PWM instruction starts and PTOX CTRL
stops pulse generators. PTOx:RUN
PTOX_MAN
* 87-200: A PTO can be internally wired to a HSC for feedback . PTOx_LDPOS
“ $§7-1200: No support for internal PTO to HSC connection. FTOX_ADV
PWMx_RUN
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SIEMENS

S7 peer to peer and open user communication

Communications

Hardware What's different? §7-200 S57-1200
B Call Subroutines w [] 7 communication
Communication GPU communication ports £ ETHO_CTRL (SBR1) T
= §7-200: Integrated RS485 serial PPI port B ETHO_CFG (SBR2) e
HMI * §7-1200: Integrated PROFINET TCP/IP port 1 ETHOFR [SBR3) ~ [7] Open user communication
Memory 4 TSEND_C
& TROV_C
Block concept Ethernet CPU to CPU communication paths ~ [] Others
“ §7-200: A CP243-1 Ethernet module is required . & TCON
The Ethemnet wizard creates subroutines to read from 25 TOISCON
or write through an Ethernet network. D
FEDCEE R * §7-1200: For an 7-1200 connected to multiple S7- S
o 1200/57-300/S7-400 CPUs, all pariner programs can
stz execute T-block instructions or GET/PUT to read 4 TUSEND
from and write to each other.
Counters & TURCY
4 T_CONFIG
Technology
Resources PROFINET (Open Ethernet) communication
“  §7-200: The Ethernet wizard generates subroutines that you use to operate the Ethernet module.
= $7-1200: The CPU has integrated PROFINET (Ethemet) ports and uses T-BLOCK i ions for network

T_CONFIG can change the station name, IP address, subnet mask , and router address.
For TCP (Transport Control Protocol), the TSEND_C and TRCV_C simplify use of the TCON, TDISCON, TSEND, and TRCV instructions.
For UDP (User Datagram Protocol), use TUSEND and TURCYV T_CONFIG instructions.
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MODBUS communication

Hardware What's different?
Communication

MODBUS RTU protocol
HMI * §7-200: Add-on libra

Memory

Block concept

New data types
Timers

Counters

Technology

Resources

ry p
for MODBUS RTU operation through the integrated
RS485 port.

S§7-1200: Add a CM or CB 1241 module for serial
The p group

MODBUS instructions provide simplified MODBUS

RTU operations.

MB_COMM_LOAD provides first pass initialization for

master and slave operations.

MB_MASTER and MB_SLAVE control the message

and port assignments.

MODBUS TCP protocol

§7-200: Not supported.

§7-1200: Open user communication MODBUS TCP
instructions use the CPU's integrated PROFINET port.

SIEMENS

Modbus RTU
S$7-200 $§7-1200
B”g’:mmu Port 0112 ~ [] mopBuUS
=} aster Port 0 (v1.
{T MBUS_CTRL 4 MB_COMM_LOAD
{T MBUS_MSG 2 MB_MASTER
2 MB_SLAVE

& Modbus Master Port 1 (v1.2)
{1 MBUS_CTRL_P1
{ MBUS_MSG_P1

&3 Modbus Slave Pott 0 (v1.0)
{7 MBUS_INIT
{T MBUS_SLAVE

Modbus TCP S7-1200 only
« [] MoDBUS TCP
4 MB_CLIENT  Communicate via PROFINET as Modbus TCP client
4 MB_SERVER Communicate via PROFINET as Modbus TCP server
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SIEMENS

PtP (Point-to-Point) serial communication

Communications

Hardware What's different? §7-200 $7-1200
- “  §7-200: Freeport mode communication uses the XMT = (£ Communications = [7] Communication processor
Communication and RCV instructions with configuration provided by L0 =1 « [ Pointto-point
special memory data. ~{T Rov o
HMI Multi-station PPI serial network communication is ﬂ NETR 4 PORT_CFG
programmed using the NETR/NETW wizard or directly {1 NETW 4 SEND_CFG
Memory with the NETR, NETW, GET_ADDR, and SET_ADDR T 6ET_s00R B ROV CFG
instructions. {T SET_ADDR 4 SEND_PTP
Block concept 2 RCV_PTP
4 RCV_RST
4 SGN_GET
New data types 4 SGN_SET
Timers
= §7-1200: The PIP instructions provide communication from an $7-1200 system to one serial communication partner similar to
Counters the S7-200 Freeport mode. Communication on a multi-station serial PPI network is not supported. PROFINET TCP/IP
communication is used for S7-1200 multi-station networks. You must add a CM 1241 module or the CB 1241 board for serial
Technology communication.
Resources
CM 1241 RS232 Full-duplex single-ended
CM 1241 RS485, CB 1241 RS485 Half-duplex differential level
CM 1241 RS422/485 Full-duplex differential level
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USS drive communication

Hardware What'’s different?
Communication EZDpard L

* §7-200: Two fixed PZD parameters (control and speed)
HMI *  §71-1200: Up to eight user-defined PZD parameters
Memory
Block concept Update rate

“ Update rate fixed (as fast as possible)

* Place il in a cyclic i pt OB which provid:
hNewdatatypes user-defined update rate.
Timers
Counters

Drive support

Technology

“ $7-200: Support for a maximum of 32 drives

Resources * $7-1200: Support for maximum of 15 drives for each CM (Communication Module)

“  87-200: Support for Siemens MM3 (MicroMaster) drives
* §7-1200: No support for MM3 drives

* §7200: Support for logging out missing drives
* §7-1200: No support for logging out missing drives

SIEMENS

uss
$7-200 $7-1200
=& USS Protocol Port 1 (v2.3) v [juss
g Uzz-'c"r';f; 4 USS_PORT
USS_CTRL_P1
LT USS_RPM_W_P1 MESSDRY
{1 USS_RPM_D_P1 4 UsS_RPM
2 USS_WPM

{1 USS_RPM_R_P1
LT UsS_wPM_w_P1
{T uss_wPM_D_P1
T USS_WPM_R_P1
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SIEMENS

Web server, GPRS, and TeleService communication

Hardware What'’s different?
- $§7-200 S$7-1200
Communication
Web server {8 ETHO_CTRL (SBR1) v [7] WEB Server
HMI © §7-200: Uses the CP 243-IT module and Internet wizard & g:g—gg ‘2:2? - ww
subroutines for Ethernet data transfer, FTP server, and email g ETH O_EMAI(L [SBF]l "
Memory * §7-1200: WWW instruction enables the built-in Web server . B ETHO_FTPC (SBRS)
Pre-defined standard web pages are provided in English, =
Block concept German, French, Spanish, Italian , and simplified Chinese.
User-defined web page support

* §7-200: Provides standard web browser support for user-defined HTML/JAVA web pages

* 87-1200: Provides standard web browser support for user-defined HTML/JAVA web pages for PC and mobile device viewing. The
Timers required HTML format is different from the S7-200 HTML format. The S7-1200 web server provides pre-defined AWP (Automation Web
Programming) commands that are used to embed PLC run-time data in the web pages that you create.

New data types

Counters
ey GPRS (General Packet Radio Service) with CP1242-7 module w [7] GPRSComm: CP1242-7
echnology *  §7-200: No support & TC_CON
Resources “ §7-1200: Provides five TC-blocks similar to T-block instructions for open Ethernet 4 TC_DISCON
communication. 4 TC_SEND
& TC_RECV
4 TC_CONFIG
Teleservice email
* §7-200: No support v [ TeleService
*  §7-1200: SMTP email via TS Adapter with TM_MAIL instruction 2 ™_MAIL
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SIEMENS
New elementary data types for the S7-1200

Hardware Short integer data types can save resources STEP 7 Basic uses drop list
L data type selectors
Communication Sint Byte -128 to 127

HMI
Unsigned data types increase the positive number range

Memory © USInt Byte  0to255
Block concept * Uint Word 0to65,535

[ratiichionset « Udint-Dword O to 4,294,967,295

UDInt

Long Real for greater floating-point precision

Timers 308 208
* LReal Dword +/-2.2250738585072020 x 10 to +/-1.7976931348623157 x 10

Counters

Technology Time and Date data types  Example entry

Resources * Time Dword T#-24d_20h_31m_23s_648ms to T# 24d_20h_31m_23s_647ms
© Date Word D#1990-1-1 to D#2168-12-31

© Time_of_Day Dword  TOD#0:0:0.0 to TOD#23:59:59.999

Character data types Example entry
« Char - Dword ALt @
« String n +2bytes, n= (0 to 254 character bytes) ‘ABC*
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New complex data types for the S7-1200 SIEMENS
DTL, Array, and Struct

Hardware DTL (Date and Time Long) data type

DTL 12bytes  min. DTL#1970-01-01-00:00:00.0

Commuication max. DTL#2554-12-31-23:59:59.999 999 999

HMI
eiory Array data type ex.1 ARRAY[1..20] of REAL ex.2 ARRAY[1..2, 3..4] of CHAR
To create an array from the block interface editor, name the array and choose data type in
Block concept "Array [lo .. hi] of type", then edit "lo", "hi", and "type*.
Instruction set Al array elements must be the same data type.

« The index can be negative, but the lower limit must be less than or equal to the upper limit.
« Arrays can have one to six dimensions.

* Multi-dimensional index min..max declarations are separated by comma characters.
Counters ~ Nested arrays, or arrays of arrays, are not allowed.

Technology « The memory size of an array = (size of one element * total number of elements in array).

Timers

Resources

Data structure data type
You can use the data type "Struct” to define a structure of data consisting of other data
types. The struct data type can be used to handle a group of related process data as a single
data unit. A Struct data type is named and the internal data structure is defined in the data
block editor or a block interface editor.
Arrays and structures can also be assembled into a larger data structure. A structure can be
nested up to eight levels deep. For example, you can create a structure of structures that
contain arrays.
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New complex data types for the $7-1200 SIEMENS
PLC data type and Pointers

PLC data type
R T The PLC data type editor lets you define data structures that you can use many times in your program. You
create a PLC data type by opening the "PLC data types" branch of the project tree and double-clicking the
Communication "Add new data type" item. If a new PLC data type is created, then the new type name appears in the data type
- drop-lists for the DB editor and code block interface editor. Data_block_1
~ (& PLC data types User_data_type_1 lteme— 10sta ype [saniue
B Add new data type  heme Datatype e~ st
Memory - q Ba v - ! | & <ddnews [
U 1 log real set point value Real 1 e
» [3 Wetch and force ,.m“k 2 @  Mysnslog resl actual value Real | =
Block concept — 3 @ v Mysmyofmachine states Amay[0.2)oftcol | Time_0f Da
4 @=  Wyameyofmachine states[0] Beel 1 — <
Instruction set 5 @  Wyamoyofmachine states(1] Beol | s
| USint
P# pointers provide absolute addressing for |, Q, M, I 1‘:’"‘ TR
ser_data_type_
Timers and standard data block memory | :
Area-internal pointer P#Byte.Bit P#20.0
Technology
Area-crossing pointer P#Memory_area_Byte.Bit P#M20.0
Resources DB pointer P#Data_block.Data_element P#DB10.DBX20.0

Pé#Data_block.Memory_area. P#DB 11.DBX 20.0 INT 10 10 words in global DB 11 starting from DBB
Data_address Type Number 20.0
P#Memory_area Data_address P#M 20.0 BYTE 10 10 bytes starting from MB 20.0
Type Number
P# 1.0 BOOL 1 Input 11.0
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Hardware

Communication

HMI

Memory

Block concept

Inst

Timers

Counters

Indirect addressing

S§7-200 indirect addressing

S7-200 programs use indirect address
pointers to access data elements in a block
of stored data. The example show this
method using STL instructions. You must
control the number of pointer increment
operations ( 0, 2, 4, 6, 8, ...) to program
which word data element is processed. The
S§7-200 does not support an array data
type.

ruction set

S7-1200 indirect adressing

You can use the SCL program editor’'s
Peek and Poke instructions with a standard
(non-optimized DB) to emulate the method
of the S§7-200 example.

Technology

Res:

A simpler solution is to use data arrays. S7-
1200 single and multi-dimensional arrays
have an index variable that provides
programmable access to array elements.
The example shows how to access array
data.

ources

il

2

1

28

4.

Create pointer by “&" syntax

Move word value pointed to by **”

syntax to ACO

Increment pointer twice to access the

next word location

Move next word value to ACO

Create an array of 5 real
values in DB editor for
Data_block_1.

Create a tag name for the
index as an Int (integer) data
type.

Symbolic address to access
the value of an array element

Add My_array_index + 1 to
increment the index value for
access to the next array
element .

SIEMENS

MOVD &VB200, AC1
MOVW *AC1, ACO

INCD AC1
INCD AC1

MOVW *AC1, ACO

Mame.
1 4 ~ Stetc
2 A= v Mamy
My_tag_table
Name | Datatype Address

1@ Msmayindex Im  [E[=s [¥]
“Data_block_1".My_array['My_array_index]

|Dstatype J

Array [0.5] of Real

EN — ENO
*My_array_index’ — N1 OUT — “My_array_index”
T—IN2 ¥
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Timer operation SIEMENS
S7-200 and S7-1200

Hardware

S§7-200 S$7-1200

Sommugicaton Network 1 Activate timer if process is started ¥ Network 1: SETLED if process time > 20s
HMI 3

T37 "IEC_Timer_0"
Memory 107 TON

o - =
Block concept 200—P 00 ms "L8" = IN ET~ .. SR
T#20s — PT 0 —————5

Instruction set
New data types Network 2 set LED error if process time is > 20 s "s4" =Rl Q-

M0.0

TSt ouTj->!
Counters 06—R____ sAl $7-200 timer S$7-1200 timer
Timer bit T37 =1 when Output Q = 1 when
I
Technology e s current value >= PT elapsed time ET >= PT
Resources “ 87-200: 1 ms timers update every 1 ms. The update cycle is asynchronous to the PLC scan cycle.
10 ms timers update at the beginning of each PLC scan. The time value and timer bit remain constant throughout each PLC scan.
100 ms timers update only when the timer is and are once for each PLC scan cycle.

*  87-1200: All timers are 1 ms timers that update every 1 ms. The update cycle is asynchronous to the PLC scan cycle.

For S7-200, the preset time and current time are entered as a number to be multiplied
by a time base (1 /10 /100 ms) depending on the selected timer number.

For S7-1200, all timers are have a 1 ms time base and a time value can be entered directly.
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Hardware
Communication
HMI

Memory

Block concept
Instruction set
New data types

Timers

Technology

Resources

Counter operation
S$7-200 and S7-1200

S7-200 S§7-1200

SIEMENS

Network 1 Increment counter ¥ Network 1:
e “IEC_Counter
10.7CU CcTu N
106—R cTu
10—{py i
"g"—Cu "H4"
"54" =R ov— . =
10 —PY Q -
Network 2 SetLED f CV »=PV
Qo4 Output Q =1 when
csj 1 OUT->I current value >= PV
106—f Counter bit C5 = 1 when
current value >= PV
§7-200 $7-1200
SIMATIC counter IEC counter
Count range: 0 to 32767 Count range: selectable data type from SINT to UDINT
SINT -128t0 127

UDINT 0to 4,294,967,295

For the S7-1200, you can assign the count value integer type.

An unsigned integer can count down to 0 and up to the number range limit.
A signed integer can count down to the negative range limit and up to the positive range limit.
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SIEMENS

Count and measure with high-speed counters (HSC)

Hardware

Communication

HMI

Memory et I
Block concept Rotary shaft encoders

Instruction set

New data types

Timers s _- gy ol
HSC devices total allowed 6 single-phase or 4 quadrature 6 6
Technology 1 MHz. max. single-phase 0 0 4
Resources 1 MHz. max. quadrature 0 0 2
100kHz. max. single-phase 2 6 6
80kHz. max. quadrature 1 3 3
30kHz. max. single-phase 4 4 4
20kHz. max. quadrature 3 2 2

The two-phase or quadrature encoder is the most widely used of all rotary encoders
due to better precision
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SIEMENS
S$7-1200 Axis Technology Object

* §7-200 and STEP 7-Micro/WIN use a Position module and motion control wizard for
motion control. You must rerun the wizard to make configuration changes.

= §7-1200 and STEP 7 Basic use integrated pulse outputs and Axis Technology Object
configuration for control of stepper motors and servo drives. PLCopen standard

Hardware

Communication

HMI instructions are placed in your program.

Meson! ] =y R Ty

Block concept N enc| fen ENC| {eN ENC N ENC

g s Satus| |Ads Done s Done A5 Done

Instruction set Enable eivex | lemare . ot | ismcnie = e . ooer
Stophiode - Position

New data types iode =

i T W wvesbdute  _ | [ MC_MoveRdative

S =) = BT ] ]

Counters en ene|  (en ene| (e enc|  len ene
{Axis Dene. {Adis Done. Axis Invelecity [ Invelecity
| Execute Error [ Execute Eeror | Exacute Eeror logForward Error’
Position Digtance velocity

Resources Ivelocity = velacity - laumrent = velacity -
[~ Wc_Commandrable _ || | Wc_Changeoynamic _ | ||

e e s ETh
en ENC| (EN enc| (e ENC| e e
|Axdis Done {Axis Done Execute Done Enable valid
|{@mmandTable Ermor | Exacute - Efror Param eter Error Farameter Error
| Exacute - value 5 value -
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SIEMENS
S7-1200 PID controller Technology Objects
* §7-200 and STEP 7-Micro/WIN use a PID wizard and PID tune control panel tool for
Sardure controlling up to eight PID loops.
T *S7-1200 and STEP 7 Basic use PID controller Technology objects for up to 16 PID control
loops. The PID_Compact object (universal PID with integrated tuning) and the PID_3Step
HMI object (PID controller for valves) are available.
Memoby. ~ 1 Project example i @ELW faenmme SR il
Block concept B Add new device ENO
. o Devices & Networks Output oo
Instruction set ":iPLc_I [CPU 1214C DCIDCIF Output_PER B
: : Output_PwM
New data types I Device configuration Enor 70000
. % Online & di i Feooo o
Timers ~ g Program blocks 50000 E
Counters I Add new block 0000
4 Main [OB1] 30000
4 Cyclicinterrupt (0B200) 20000
& PID_Compact [FB1130) | 10000
Resources ~ [ Technological Objects | : = = - = oot
B Add new object ‘ E&M 11.0500aM muuu‘
v k| PID_Compact_1 [DB1) —
&a& Configuration o o Ko Setpoint %]
e et . —|
» i} External source files ; :::: v i
o o s |
& Uslosd FID parameters o prject o
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SIEMENS
SIMATIC resources

Refer to the SIMATIC S7-1200 and S7-200 documentation on the Internet:
http://www.siemens.com/automation/service&support

Hardware
Communication

HMI Useful links for migrating your automation system
Plant migration: http://support.automation.siemens.com/W\W/view/en/83557459

Entire system migration: http://support.automation.siemens.com/\W\W/view/en/83558085
Controller migration: http://support.automation.siemens.com/\W\W/view/en/83557459

Memory

Block concept

Instruction set
Visualization migration: http:/support.automation.siemens.com/\W\\/view/en/76878921

Communication migration: http:/support.automation.siemens.com/\WWW/view/en/56314851
Project migration: http:/support.automation.siemens.com/W\Wiview/en/56314851

New data types
Timers

Counters

Technology

Contact your Siemens distributor or sales office for assistance in answering any technical questions, for
training, or for ordering S7 products.

S7-1200 Transition Manual © Siemens AG 2014. All Rights Reserved.
A5E02486860-AB Page 57 Industry Sector



