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1. Introduction
This manual provides some instructions on the rst use of the TIA portal environment with our
PROFINET drives of the IBD and SBD drives, managed through the telegram 200.

The various sections of this document follow a sequence according to how the project must be
created and managed:
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1. Creation of a new project;

2. Setting of the GSDML le;

3. Configuration of the hardware section;

4. Configuration of the software section and program development.

Note
The configuration of the project and the development of the software sec-
tion present in this document are implemented by using:

• The controller Siemens SIMATIC S7-1500 CPU 1511-1 PN mod-
el 6ES7 511-1AK02-0AB0;

• the development environment TIA Portal v16.

2. Creation of a new project
To create a new projet with TIA portal follow the hereafter described steps:
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Press on Create new project.
Insert the name of hte project and the path in which save it.
When the project will be created, press Open the project view to start the hardware config-
uration and the software writing.

3. GSDML file import
The GSDML el is a le that describes the device that has to be used in the application and is
distributed by CMZ.

To import the GSDML el it is necessary, after the project creation:
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From the menu bar press Option → Manage general station description files(GSD) .
Select the path where the GSDML le that has to be imported is saved.
Select the GSDML le to be imported.
Click on Install to install the selected GSDML le.

4. Import and identification of the devices
The hardware configuration of the project is related to the insertion and the configuration in the
project of the devices that are used in the application.

To configure the hardware section follow the hereafter described steps:

1. From the project tree double click on Device e networks and 3 tabs will appair: Topology
view, Network view and Device view.

2. In Topology view drag, from the hardware catalogue that is in the window on the right,
the devices that the application needs:

• Controller : Controller → select the controller correct model.
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Figure 1. Controller import

• Drive: Other led devices → PROFINET IO → Drives → CMZ Sistemi Elettronici
→ BD drives → IBD60-PROFINET (for IBD drive) or SBD-SSD (for SBD drive).

Figure 2. Drive import

3. In Topology view connect the controller and the drive by wiring the cable between the
correct port of the controller to the correct one of the drive, according to how they are
phisically connected.

Figure 3. Controller-drive connection
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4. In Network view select the PROFINET interface (name of the controller from which
the drive is commanded) by clicking on the blue writing Not assigned that appairs in
the device of the drive and by selecting the correct interface.

Figure 4. Selection of the PROFINET interface

5. In Network view double click on the controller device and on the tab General:

• From the window Ethernet addresses set in the slot Ip protocol the address to be as-
signed to the controller.

• From the window Cycle set the maximum and the minimum cycle time. The cycle
time of the cyclic objects (OBs) will be the lowest set cycle time.

6. In Network view double click on the drive device and import the telegram to be used,
by dragging it. The telegram is in the hardware catalog under the cathegory Module.

Figure 5. Telegram import

7. From the project tree click with the right button on PLC_1[CPU 1511–1 PN] → Com-
pile → Hardware to compile the hardware configuration. Repeat the same procedure
for the software section.

8. From the project tree click with the right button on PLC_1[CPU 1511–1 PN] →
Download to device → Hardware configuration to dowanload the hardware configu-
ration in the controller. Repeat the same procedure for the software section.

The rst time the download is executed select the controller on which the operation
must be done:
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Select the interface.
Press Start search and select the device target on which the download must be
done.
Press Load.

If the configuration is correct and the download has been correctly made both for the
hardware and the software sections, when the mode switches to online (through the
button Go online in the menu bar), in the project tree all the dots sould be green as
showed in the picture Figure 6, “Successful download”.
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Figure 6. Successful download

5. Management of cyclic data
The cyclic data are periodic messages that are exchanged through the telegrams.

The telegrams are exchanged with periodic frequency between master (Controller) and slave (De-
vice), allowing to manage the drive in real time mode.
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In the IBD and SBD drives for the cyclic data management, the telegram 200 has been imple-
mented, see Section 5.1, “Telegram 200”.

Thanks to the telegram 200 is possible to manage and command the drive by managing the bits
in the telegram.

To manage the cyclic data in the program:

1. Create a data block (right click on Program blocks → Add new block → create a Data
block) that will include the variables and structures that are shared by all the programs
and declare inside it:

• the output frame structure (Controller → Device) that is SentTelegramData in this
example project:

Figure 7. Structure of the output telegram

• the input frame structure (Device → Controller) that is ReceivedTelegramData in
this example project:

Figure 8. Structure of the input telegram

2. It is possible to access the telegram in two ways:
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a. Through hardware ID of the telegram, by following the hereafter described steps:

• add in the data block (created at the point 1) the hardware ID of the telegram
for the cyclic data: it is the telegram ID that has automatically assigned to the
object when it is imported in teh device. This ID will be used as input of the
instructions that allow to read and write the cyclic data.

Figure 9. Hardware ID of the custom telegram 200

The start value ids the label of the object that is in: Devices e networks → Network
view → double click on the drive → in the window Device overview select CMZ
custom telegram 200 → from the window System constants copy the label.

Figure 10. Label, object of the telegram

• To read the cyclic data (input frame) use the instruction DPRD_DAT that re-
quires as input the hardware ID of the telegram (pHwTelegram) and as output
the structure to be lled with the read data (ReceivedTelegramData).
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Figure 11. Instruction DPRD_DAT

• To send the cyclic data (output frame) use the instruction DPWD_DAT that
requires as input the hardware ID of the telegram (pHwTelegram) and as out-
put the structure with the data to be sent (ReceivedTelegramData).

Figure 12. Instruction DPWR_DAT

b. Through the addresses, by following the hereafter described steps:

• Among the properties of the data block that has been created at the point 1
(right click on the data block object → Properties) remove the data optimiza-
tion inside the blobk by removing the attribute Optimized block data. If this at-
tribute is removed it is possible to see the addressing of the data that are present
in the data block.

• Use the Siemens instruction MOVE BLOCK for:

• move the input frame content of the telegram in the input frame structure
that has been created in the data block;

• move the content of the output frame created in the data block in the output
frame of the telegram.

Figure 13. Instruction MOVE BLOCK on input (1,2) and output(3,4) frame.
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Figure 14. Where to nd the data block frame
addresses (2,3) and the telegram frame addresses (1,4).

5.1. Telegram 200
The telegram 200 is a cyclic message that allows to manage the drive in the real time mode and
is made of :

• Output frame through which the PLC Controller can manage the digita and analog
outputs and can get the drive to execute the following commands:

• Enable the torque.

• Reset.

• Homing procedure parametrized in the drive.

• Relative and absolute positioning.

• Velocity movement.

• Stop.

• Emergency stop.

• Input frame through which the PLC Controller can read in the drive:

• Status

• Actual position
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• Actual velocity

• Actual torque

• Dynamic and retentive warnings

• Dynamic and retentive faults

• Digital inputs

• Analog input

5.1.1. Output frame (Controller → Device)
The output frame is made of:

Figure 15. Output frame (Controller → Device).

• ControlWord: is the word that allows to give commands of the drive, by parametrizing
them through the frame elds.

Figure 16. ControlWord structure.

The meaning of the bit is the following:
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IBD and SBD drives with control word and status word in TIA
portal

www.cmz.it

• Bit 0–5 : CommandCode: code of the command to be executed. The implemented
commands are:

Value Name Description
1 EmergencyStop Executes a movement stop

that cannot be interrupted.

2 Stop Executes a movement stop
that can be interrupted.

4 PowerOn Enables the axis.

5 PowerO Disables the axis.

6 Home Executes an axis homing.

7 MoveAbsolute Executes an absolute movement.

8 MoveRelative Executes a relative movement.

9 MoveVelocity Executes a velocity movement.

17 Reset Executes a faults
and warnings reset.

Table 1. Commands

• Bit 6-13: reserved for future use (to be left to 0).

• Bit 14: DataPresent: indicates that the Controller is sending the valid data to the
Device. It must always written to 1. If it is written to 0, the drive returns a fault.

• Bit 15: CommandTrigger: on the rising edge (0 → 1) of this bit the command indi-
cated in CommandCode is sent.

• Position: target position for the commands MoveRelative and MoveAbsolute and offset
for the command Home.
Expressed in centimeters.

• Velocity: target velocity for the commands MoveRelative, MoveAbsolute and MoveVe-
locity.
Expressed in increment/s.

• Acceleration: acceleration for all the movement commands except for the command
Home.
Expressed in increment/s2.

• Deceleration: deceleration for all the movement commands except for the command
Home.
Expressed in increment/s2.
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• DigitalOutput: digital outputs image.

• AnalogOutput: analog output image.

5.1.1.1. Example of use of output frame (Controller → Device)
Some example on how to use the telegrame 200 output frame to execute the commands through
controlword:

• Axis enable:

      CASE "GVL".Step OF
        0:
          ;
        1:
          //reset the bit CommandTrigger (15) of the 
          //control word by writing it to 0
          "GVL".SentTelegram.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //write 4 in the CommandCode field and set to 1 the bit 
          //CommandTrigger of the control word to enable the axis
          "GVL".SentTelegram.controlWord := 16#C004;
      END_CASE;
      

• Axis disable:

      CASE "GVL".Step OF
        0:
          ;
        1:
          //reset the bit CommandTrigger (15) of the 
          //control word by writing it to 0
          "GVL".SentTelegram.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //write 5 in the CommandCode field and set to 1 the bit 
          //CommandTrigger of the control word to disable 
          //the axis
          "GVL".SentTelegram.controlWord := 16#C005;
      END_CASE;
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• Reset:

      CASE "GVL".Step OF
        0:
          ;
        1:
          //reset the bit CommandTrigger (15) of the 
          //control word by writing it to 0
          "GVL".SentTelegram.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //write 17 in the CommandCode field and set to 1 the 
          //bit CommandTrigger of the control word to 
          //reset the axis
          "GVL".SentTelegram.controlWord := 16#C011;
      END_CASE;
        

• Absolute position:

      CASE "GVL".Step OF
        0:
          ;
        1:
          //reset the bit CommandTrigger (15) of the 
          //control word by writing it to 0
          "GVL".SentTelegram.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //positioning parametrization
          "GVL".SentTelegram.position := 0;
          "GVL".SentTelegram.velocity := 8000;
          "GVL".SentTelegram.acceleration := 8000;
          "GVL".SentTelegram.deceleration := 8000;
          //write 7 in the CommandCode field and set to 1 the  
          //bit CommandTrigger of the control word to 
          //execute an absolute positioning
          "GVL".SentTelegram.controlWord := 16#C007;
      END_CASE;
      

• Relative positioning:
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      CASE "GVL".Step OF
        0:
          ;
        1:
          //reset the bit CommandTrigger (15) of the 
          //control word by writing it to 0
          "GVL".SentTelegram.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //positioning parametrization
          "GVL".SentTelegram.position := -8000;
          "GVL".SentTelegram.velocity := 8000;
          "GVL".SentTelegram.acceleration := 8000;
          "GVL".SentTelegram.deceleration := 8000;
          //write 8 in the CommandCode and set to 1 the  
          //bit CommandTrigger of the control word to 
          //execute an absolute positioning
          "GVL".SentTelegram.controlWord := 16#C008;
      END_CASE;
      

• Velocity movement:

        CASE "GVL".Step OF
          0:
            ;
          1:
            //reset the bit CommandTrigger (15) of the 
            //control word by writing it to 0
            "GVL".SentTelegram.controlWord := 16#4000;
            "GVL".Step := "GVL".Step + 1;
          2:
            //parametrization of the velocity movement
            "GVL".SentTelegram.velocity := 8000;
            "GVL".SentTelegram.acceleration := 8000;
            "GVL".SentTelegram.deceleration := 8000;
            //write 9 in the CommandCode field and set to 1 the  
            //bit CommandTrigger of the control word to 
            //execute an absolute positioning
            "GVL".SentTelegram.controlWord := 16#C009;
        END_CASE;
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• Stop:

        CASE "GVL".Step OF
          0:
            ;
          1:
            //reset the bit CommandTrigger (15) of the 
            //control word by writing it to 0
            "GVL".SentTelegram.controlWord := 16#4000;
            "GVL".Step := "GVL".Step + 1;
          2:
            //parametrize the stop command
            "GVL".SentTelegram.deceleration := 8000;
            //write 2 in the CommandCode field and set to 1 the  
            //bit CommandTrigger of the control word to 
            //execute an axis stop
            "GVL".SentTelegram.controlWord := 16#C002;
        END_CASE;
        

• Emergency stop:

        CASE "GVL".Step OF
          0:
            ;
          1:
            //reset the bit CommandTrigger (15) of the 
            //control word by writing it to 0
            "GVL".SentTelegram.controlWord := 16#4000;
            "GVL".Step := "GVL".Step + 1;
          2:
            //parametrize the stop command
            "GVL".SentTelegram.deceleration := 8000;
            //write 1 in the CommandCode field and set to 1 the  
            //bit CommandTrigger of the control word to 
            //execute an axis emergency stop
            "GVL".SentTelegram.controlWord := 16#C001;
        END_CASE;
        

• Homing:
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      CASE "GVL".Step OF
      0:
        ;
      1:
        //reset the bit CommandTrigger (15) of the 
        //control word by writing it to 0
        "GVL".SentTelegram.controlWord := 16#4000;
        "GVL".Step := "GVL".Step + 1;
      2:
        //set the offset for the homing procedure
        "GVL".SentTelegram.position := 8000;
        //write 6 in the CommandCode field and set to 1 the  
        //bit CommandTrigger of the control word to 
        //execute the homing procedure
        "GVL".SentTelegram.controlWord := 16#C006;
    END_CASE;
    

5.1.2. Frame di input (Device → Controller)
The input frame is made by:

Figure 17. Input frame (Device → Controller).

• StatusWord1: rst word that summarize the drive status.

The meaning of the bit is the following:

Bit Name
0 ReadyToSwitchOn

1 SwitchedOn

2 Run

3 Fault

4 ErrorStop

5 Stopping
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Bit Name
6 StandStill

7 DiscreteMotion

8 ContinuousMotion

9 SynchronizedMotion

10 Homing

11 Initialization

12 ConstantVelocity

13-14 Future use

15 CommandTriggerEcho: it is the copy (in
reading) of the bit 15 of the Controlword.
It is useful as feedback to verify if the Com-

mandTrigger has been received by the drive.

Table 2. StatusWord1

• StatusWord2: second word that summarize the drive status.

The meaning of the bit is the following:

Bit Name
0 Accelerating (not managed)

1 Decelerating (not managed)

2-15 Future use

Table 3. StatusWord2

• ActualPosition: axis actual position.

Expressed in increments.

• ActualVelocity: axis actual velocity.

Expressed in increment/s.

• ActualTorque: axis actual torque.

Expressed in thousandths of the nominal current.

• DynamicWarning: bit mask of the dynamic warnings.

• RetentiveWarning: bit mask of the retentive warnings.

• DynamicFault: bit mask of the dynamic faults.

• RetentiveFault: bit mask of the retentive faults.

• DigitalInput: image of the digital inputs.
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• AnalogInput: image of the analog input.

5.1.2.1. Input frame use example (Device → Controller )
Some example on how to use the telegram 200 input frame:

• Status word1 bit reading:

      CASE "GVL".Step OF
        1:
          //reset control bit (bit 15 control word)
          "GVL".SentTelegramData.controlWord := 16#4000;
          "GVL".Step := "GVL".Step + 1;
        2:
          //if the control bit has been reset correctly 
          //(bit 15 status word1 = 0)
          IF NOT "GVL".ReceivedTelegramData.statusWord1.%X15 THEN
            IF NOT "GVL".ReceivedTelegramData.statusWord1.%X4 AND 
            NOT "GVL".ReceivedTelegramData.statusWord1.%X3 THEN
              //if axis isn't in errorstop, enable the axis
              "GVL".SentTelegramData.controlWord := 16#C004;
              "GVL".Step := "GVL".Step + 1;
            ELSE
              "GVL".Step := 100;
            END_IF;
          END_IF;
        
        3:
          //if the command has reached the drive  
          //(bit 15 status word1 = 1)
          IF "GVL".ReceivedTelegramData.statusWord1.%X15 THEN
            IF "GVL".ReceivedTelegramData.statusWord1.%X1 
            AND "GVL".ReceivedTelegramData.statusWord1.%X2 THEN
              //if the axis is enabled
              "GVL".SentTelegramData.controlWord := 16#4000;
              //reset control bit (bit 15 control word)
              "GVL".Step := "GVL".Step + 1;
            END_IF;
          END_IF;
        
        4:
          //if the control bit has been reset correctly 
          //(bit 15 status word1 = 0)
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          IF NOT "GVL".ReceivedTelegramData.statusWord1.%X15 THEN
            //set offset homing            
            "GVL".SentTelegramData.position := 0;   
            //execute homing procedure                        
            "GVL".SentTelegramData.controlWord := 16#C006;
            "GVL".Step := "GVL".Step + 1;
          END_IF;
        
        5:
          //if the command has reached the drive 
          //(bit 15 status word1 = 1) and axis is in standstill 
          //(homing terminated)
          IF "GVL".ReceivedTelegramData.statusWord1.%X15 
          AND "GVL".ReceivedTelegramData.statusWord1.%X6 THEN
            //reset control bit (bit 15 control word = 0)
            "GVL".SentTelegramData.controlWord := 16#4000; 
            "GVL".Step := "GVL".Step + 1;                 
          END_IF;                                                 
           
        
        6:
          //if the control bit has been reset correctly 
          //(bit 15 status word1 = 0)
          IF NOT "GVL".ReceivedTelegramData.statusWord1.%X15 THEN
            //set position for first relative movement
            "GVL".SentTelegramData.position := 40000;
            //set velocity for first relative movement
            "GVL".SentTelegramData.velocity := 50000;
            //set acceleration for first relative movement
            "GVL".SentTelegramData.acceleration := 50000;
            //set deceleration for first relative movement
            "GVL".SentTelegramData.deceleration := 50000;
            //execute first relative movement
            "GVL".SentTelegramData.controlWord := 16#C007;
            "GVL".Step := "GVL".Step + 1;
          END_IF;
        
        7:
          //if the command has reached the drive and axis 
          //is in standstill (relative movement terminated)
          IF "GVL".ReceivedTelegramData.statusWord1.%X15 
          AND "GVL".ReceivedTelegramData.statusWord1.%X6 THEN
            //reset control bit (bit 15 control word)
            "GVL".SentTelegramData.controlWord := 16#4000;
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            "GVL".Step := "GVL".Step + 1;
          END_IF;                                                 
            
        
        8:
          //if the control bit has been reset correctly 
          //(bit 15 status word1 = 0)
          IF NOT "GVL".ReceivedTelegramData.statusWord1.%X15 THEN
            //set position for second relative movement
            "GVL".SentTelegramData.position := -40000;
            //set velocity for second relative movement
            "GVL".SentTelegramData.velocity := 50000;   
            //set acceleration for second relative movement
            "GVL".SentTelegramData.acceleration := 50000;   
            //set deceleration for second relative movement
            "GVL".SentTelegramData.deceleration := 50000; 
            //execute second relative movement
            "GVL".SentTelegramData.controlWord := 16#C007;
            "GVL".Step := 5;
          END_IF;
      END_CASE;
      

• Reading of the actual position, velocity, torque of the drive:

       #ActPosition := "GVL".ReceivedTelegramData.actualPosition;
       #ActVelocity := "GVL".ReceivedTelegramData.actualVelocity;
       #ActTorque := "GVL".ReceivedTelegramData.actualTorque;
     

6. Management of the acyclic data
The acyclic data are non periodic messages that allow to read and write some parameters of the
drive.

To manage the acyclic data in a project:

1. In the data block create the hardware ID of the telegram for the acyclic data, that will
be used as input of the instructions that allow to read and write the acyclic data.
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Figure 18. Hardware ID of the telegram for the acyclic data

The start value is the label of the object that is in: Devices e networks → Network view
→ double click on the drive → in the window Device overview select Parameter Access
Point → from the window System constants copy the label.

Figure 19. Label, object of the telegram

2. After the library LAcycCom has been downloaded (through the support.indus-
try.siemens.com website) and imported in the project, it is possible to use the following
instructions of Siemens to read or write the parameters in the drive:

• LAcycCom_ReadDriveSingleParam: reading of a single parameter.

• LAcycCom_ReadDriveParams: reading of a limited number of parameters.

• LAcycCom_ReadDriveArrayParam: reading of an array of parameters.

• LAcycCom_WriteDriveSingleParam: writing of a single parameter.

• LAcycCom_WriteDriveParams: writing of a limited number of parameters.

• LAcycCom_WriteDriveArrayParam: writing of an array of parameters.24 Doc. TR512004 - Ed. 1.2
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Example of using the instructions to read the parameters

Instance, by dragging the corresponding object in the program, the instruction
LAcycCom_ResourceManager (manager of the acyclic data), that requires as in-
put even the buer LAcycCom_RequestBuffer that is present among the blocks
of the library.
read a limited number of parameters (max 39) through the instruction LAcyc-
Com_ReadDriveParams.

Refer to the point 2 of the image Figure 20, “Declaration of the instruction inputs
and outputs” for the declaration of the structure that contains the inputs and the
outputs of the instruction.
Read an array of parameters, by inserting the cell to be read, the starting address
and the number of parameters to be read (max 234 bytes), through the instruc-
tion LAcycCom_ReadDriveArrayParam

Refer to the point 3 of the image Figure 20, “Declaration of the instruction inputs
and outputs” for the declaration of the structure that contains the inputs and the
outputs of the instruction.
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Figure 20. Declaration of the instruction inputs and outputs
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