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1. Training Devices and Addressing  

         

At the end of the chapter the participant will ...

… be familiar with the principle setup of an S7-1500

... be familiar with the configuration of the training area

... be familiar with the wiring of the training area components
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1.1. Training Area Setup with S7-1500 

         

    

Conveyor 
model

Drive

Training case

 

Components of the Training Area with S7-1500 

The training area for this course contains the following components: 

• SIMATIC Field PG 

• Training case with S7-1500, ET200SP, touchpanel, operating elements 
(switches/pushbuttons and slide controls) and display elements (lights (LEDs) and voltage 
displays) 

• Sinamics G120 drive 

• Conveyor model 
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1.2. Positioning the Modular S7 Controllers 
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SIMATIC S7 

The programmable logic controllers can be divided into the micro PLC (S7-1200) and the 
mid/upper (S7-1500) performance ranges. 

The existing lower/mid performance range (S7-300) and the mid/upper performance range (S7-
400) will be covered in future by an S7-1500 system. 
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1.3. SIMATIC S7-1500: Modular Controller 
for the Mid to Upper Performance Range 

         

   
      

 

Features 

• Modular control system for the mid to upper performance range 

• Scaled CPU range 

• Display for basic CPU settings (system time, interfaces...) and for calling diagnostic and 
status information (diagnostic buffer, message display, CPU state...) 

• Extensive range of modules 

• High performance I/O bus for efficient process interfacing via central I/O 

• Can be expanded to up to 32 modules in one tier 

 Currently only single-tier assembly possible. Multi-tier assembly using distributed 
ET200MP. 

• Can be networked with PROFIBUS or PROFINET 

• Slot rules 
− left of the CPU: 

1x power supply (PM or PS)  
− right of the CPU: 

signal modules (digital, analog), technology modules, communication modules and further 
power supplies 

• No slot rules for modules to the right of the CPU 
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1.3.1. SIMATIC S7-1500: Modules 

         

  

max. 32 central modules in rack

CPU DI, DO,
AI, AO

...

CM/CP:
- Point-to-Point
(RS232, RS485)

- PROFIBUS
- PROFINET

PS/PM
(optional)

TM:
- Counting
- Position sensing

Single-tier assembly
Multi-tier distributed ET200MP

max. 2 per rack
for backplane bus supply of 
subsequent I/O modules

PS
new power 
segment

 

Slot Rules 

• 1x PS/PM Slot 0 

• 1x CPU in Slot 1 

• As of Slot 2 any 

Signal Modules 

• Digital input modules: 24VDC, 230VAC 

• Digital output modules: 24VDC, 230VAC 

• Analog input modules: voltage, current, resistance, thermocouple 

• Analog output modules: voltage, current 

Communication Modules (CP - Communication Processor, CM - Communication Module) 

• Point-to-Point connection 

• PROFIBUS 

• PROFINET 

 CPs and CMs are both communication modules. 
CPs have, as a rule, somewhat more functionality than CMs (e.g. own web server, 
firewall, or the like). 

Technology Modules (TM - Technology Module) 

• Counting 

• Position sensing 
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Power Supply 
I/O modules in the central rack of the S7-1500 require a system power supply via the backplane 
bus (communication connection to the CPU) and a load power supply (input or output circuits for 
sensors/encoders and actuators). 

• PM - Power Module → Load Power Supply 
supplies modules with 24VDC for input and output circuits as well as sensors/encoders and 
actuators 

 If the CPU is supplied 24V via a load power supply (PM), it supplies the system power 
supply of 12W for the first inserted I/O modules. 

• PS - Power System → System Power Supply 
supplies S7-1500 modules in the central rack via the backplane bus 

 Each CPU offers a system power supply of 12W for the first inserted I/O modules. 
Depending on the I/O modules used, further power segments have to be set up, as 
required. 

 A system power supply (PS) can also supply the load circuit for 24VDC modules in 
addition to the CPU. 

Power Supply and Power Segments of the I/O Modules 
It is necessary to set up power segments in the central rack for larger configurations or 
configurations with greater I/O module power requirements (as a rule, when using CP, CM, TM). 

A maximum of 3 power segments can be set up per rack (1xCPU segment plus 2 more).  

If the configuration includes additional power segments, additional system power supply modules 
(PS) are inserted to the right next to the CPU. The CPU continues to control all modules of the 
rack. Only the system power supply of the I/O modules is subdivided here. 

Example of a Small S7-1500 Configuration 

    

Example of an S7-1500 Configuration with a 2nd Power Segment 

 

Interface Modules for Expansion Rack 
A central multi-tier assembly is not planned. An expansion can be realized using the distributed 
ET200MP I/O system. 
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1.3.2. SIMATIC S7-1500: CPU-Display → Menu and Colors 

         

     

Colors of status information and their meaning:

green RUN of CPU, RUN with pending alarm message

yellow STOP or CPU HOLD

red Error

white Connection setup or connection to CPU lost

Main menu items and their meaning:
Overview (CPU status: name, type, MLFB, version)

Diagnostics (display diagnostics buffer, message display)

Settings (CPU settings: addresses, time, operating mode, CPU Reset, 
protection level, unlock Display when password set)

Modules (status information of modules in the system)

Display (display settings: brightness, display language, 
energy-saving times, MLFB, version)

 
Depending on the current CPU state, the color on the Display varies. 

Available Display languages are the available user interface languages of STEP7. 

Additional Symbols in the Status Information 

 Password is configured but not entered 

 Password is configured and entered 

 An Alarm exists 

   A Force job is active on the CPU 
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1.3.3. SIMATIC S7-1200/1500: Technology Functions 

         

   

Motion

PID Control

High-speed Counter

 

High-speed Counters 

High-speed counters, (e.g. with 100 kHz, depending on the used hardware) are available for 
precise monitoring of incremental encoders, frequency counting or counting of highly frequent 
process events. 

Motion 
To control rotary speed, position or pulse duty factor, PWM outputs (pulse width modulation) are 
available. Application examples are, for example, controlling the speed of a motor, position of a 
valve, or the mark-to-space ratio for a heating element. For rotary speed and position controls, 
PTO (pulse train output) outputs at 100 kHz (depending on the used hardware) are available. 

It supplies a pulse train for controlling speed and position of stepper or servo motors. 

PID 

For simple closed-loop control tasks, PID control circuits with automatic PID adjustment and 
tuning control panel are available. 
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1.3.4. SIMATIC S7-1200/1500: Memory Card 

         

   

Serial number of the SMC
Product version
Order (Article) number
Card size
Slide switch for write-protect
(must not be write-protected)

Write with:
● Commercially available SD card reader
● Field PG

1
2
3
4

5

SIMATIC Memory Card in the 
S7-1200 / S7-1500:
● Load memory
● Distribution of programs (only S7-1200)
● Firmware update
● Documentation
● Memory Card Binding
● Unlinked DBs
● Archiving of data
● Module exchange without PG

 

Memory Card Binding – Copy Protection 

The executability of the program can be bound to the serial number of the card. 

Load Memory 

• S7-1500 
This has no integrated load memory and therefore it is imperative that a card is inserted. 

• S7-1200 
This has an integrated load memory. Here, an inserted memory card can replace the 
integrated load memory or the card can be used for program updates (distribution of 
programs). 

Distribution of Programs ← only S7-1200 
The use as Transfer card (card mode = "Transfer") is only supported by the S7-1200. Here, a 
program can be downloaded into the CPU without a PG if a card is inserted. 

Archiving of Data 
It is possible to archive process values on the card. 

 The use of this functionality affects the operating life of the Memory Card 
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1.4. Distributed I/O Systems 

         

ET 200SP

ET 200MP

ET 200S

ET 200M

ET 200iSP

  

Distributed Installation

With modules of the central installation
- Front connector
- Single-wiring technology
- Optimized width 

Distributed Installation
- Fixed wiring and multi-wiring technology 
- Tool-free, fast connection technology 
- Optimized size 

One distributed I/O for various market 
segments.

Distributed Installation
- 24 VDC and 230 VAC power supply 

Functionality for process automation 

Installation in applications for Ex-Zone 1

ET 200iSP To be continued
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1.5. Configuration of the S7-1500 Training Device 

         

     

PM CPU DI 32

0..3

DO 32

0..3

AI 8

10..25

Module:

I/O Address:

Addresses to be 
parameterized

Slot No.

 

Addresses of the Central S7-1500 I/O Modules 

Two digital 32-channel modules are available as central I/O. These are to begin as of Address =0. 

Since digital channels are also available on the distributed I/O, the analog module of the central 
I/O is to begin as of Address =10. 
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1.6. Configuration of the ET200SP Training Device 

         

     

IM DI8

4

DI8

5

DO16

4..5

AI4

30..37

Module:

I/O Address:

Power supply

Slot No.

AO4

30..37

Server module (Bus termination 
module)

 

Addresses of the Distributed ET200SP I/O Modules 

Three digital modules are available as distributed I/O. These are to follow the central digital I/O in 
the address space as of Address =4. 

The analog distributed I/O is to begin as of Address =30. 
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1.7. Operating and Display Elements of the Training Device 

         

       

Q0.0

Q0.1
QW32 I 0.0

I 0.1

Switches LEDs

I 0.7 Q0.7
IW10

IW30

QW34

QW30
IW12

Q2.0

Q2.1

TopLights (green, red)
0..12V

Q2.2

Q2.3

QW32

analog output QW32 
short circuit switch to 

ground

analog output QW30
wire break switch to 
analog input IW12

 

Operating Elements  

In addition to the touchpanel, separate operating elements are also available for operating the 
system: 

• 8 switches 

• 2 potentiometers for setting or simulating analog input signals 

• Wire break switch that interrupts the connection AO1 distributed I/O to AI2 central I/O 

• Short circuit switch that short-circuits the AO2 of the distributed I/O to ground 

Display Elements 
In addition to the touchpanel, separate display elements are also available for the visualization of 
process information: 

• 8 LEDs 

• 2 digital voltage displays for displaying analog output signals 

• On top of the training device there are, to the right and left, 2 LED bars "TopLights" (2x green, 
2x red). These can be controlled by means of 4 DOs. 

Addressing 

For the addressing shown in the picture, the relevant module address settings must be made in 
the device configuration. 
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1.8. Setup and Connection of the Conveyor Model 

1.8.1. Connection to Central I/Os of the S7-1500 

         

″P_Horn″
(Q 3.7)

″B_LB″
(I 3.0)

″B_Bay1″
(I 3.5)

″B_Bay2″
(I 3.6)

″B_Bay3″
(I 3.7)

″P_Bay2″
(Q 3.2)

″S_Bay2″
(I 3.2)

″P_Bay1″
(Q 3.1)

″S_Bay1″
(I 3.1)

″P_Bay3″
(Q 3.3)

″S_Bay3″
(I 3.3)

″P_BayLB″
(Q 3.4)

″S_BayLB″
(I 3.4)

″K_Right″ (Q 3.5)
″K_Left″ (Q 3.6)

      
      

ON button

OFF button

S7-1500 DI/DO

(Back of case)

 
 

1.8.2. Connection to Distributed I/Os of the ET200SP 

         

″P_Horn″
(Q 4.7)

″B_LB″
(I 4.0)

″B_Bay1″
(I 4.5)

″B_Bay2″
(I 4.6)

″B_Bay3″
(I 4.7)

″P_Bay2″
(Q 4.2)

″S_Bay2″
(I 4.2)

″P_Bay1″
(Q 4.1)

″S_Bay1″
(I 4.1)

″P_Bay3″
(Q 4.3)

″S_Bay3″
(I 4.3)

″P_BayLB″
(Q 4.4)

″S_BayLB″
(I 4.4)

″K_Right″ (Q 4.5)
″K_Left″ (Q 4.6)

      
      

ON button

OFF button

ET200 DI/DO

(Back of case)

 



 SIMATIC TIA PORTAL Programming 2 

 TIA-PRO2 - Training Devices and Addressing 
 1-16 Training Document, V13.01.00 

1.9. Networking and IP Addresses of the Modules 

         

      

192.168.111.124
X1: 192.168.111.122

192.168.111.121

Subnet  192.168.111.xxx
P1 P2

CPU X1.1

ET200 X1.1
X1.2

TP X1.1
X1.2

X1.2

P2
PG Connection →

additional PROFINET-IO    
e.g. Drive ←

P1

 
 
 
 
1.10. Training Area as Plant with Distribution Conveyor and 

Touchpanel  

         

   
    

AE DE DA

PROFINET

Weight
setting

Speed 
setting

 
 
 
A functional description follows on the next page 
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Functional Description 
The distribution conveyor is used to transport parts and can be operated in two different operating 
modes. 
For now, the simulator switches are used to select the operating mode and later, the associated 
buttons on the touchpanel. 

Operation Switched Off "P_Operation" (Q0.1) = Off 

Now, the conveyor motor can be jogged to the right and left. For now, the simulator switches are 
to be used for this, later, the associated buttons on the touchpanel. 

Operation Switched On "P_Operation" (Q0.1) = On 

When operation is switched on, parts are placed on the conveyor at the light barrier bay, weighed 
(weight simulation via the left slider on the simulator) and, after pressing the bay pushbutton, are 
transported to the next free Bay 1, 2 or 3 if a bay is free and the weight is in the allowed range. 
When a part reaches the bay, the indicator light signals with a flashing light that the part can be 
removed. After removing the part, a continuous light signals that the bay is still occupied. By 
acknowledging using the associated bay pushbutton, the bay indicator light goes dark and the 
bay is once again free. 

Every transport sequence is monitored for time. If it takes longer than 6 seconds, there is a fault 
and the conveyor motor is automatically switched off. Only after acknowledging the fault via 
"S_Acknowledge" or on the touchpanel, can a new transport sequence be started. 

The transported parts are counted for each bay and the statistical data - total quantity, the 
utilization of the 3 bays, the current weight, the total weight of all transported parts as well as the 
maximum, minimum and average weight - is determined and displayed.  

If none of the Bays 1 to 3 is free or the weight storage for saving the part weight is full or the 
simulated weight is too high, no part transportation can be started. These statuses as well as an 
occurring I/O Device failure are output on the touchpanel as a message.  

The maximum quantity of parts to be transported can be set. If this is reached, it is also not 
possible to start part transportation. 

Only after operation has been switched off and subsequently switched back on and, with that, the 
Actual Quantity has been reset to 0, all stored part weights have been overwritten with 0 as well 
as the statistic values have been reset to 0, can new part transports once again be started.  

Integrating the G120 Drive 

The G120 drive is controlled as if it would drive the conveyor. The speed of the motor can be 
preset via the right slider on the simulator. 
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