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Warranty and Liability

Warranty and Liability

Note

Security
informa-
tion

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These Application Examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice. If there are any deviations
between the recommendations provided in this Application Example and other
Siemens publications — e.g. Catalogs — the contents of the other documents shall
have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this application example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of fundamental contractual obligations (“wesentliche
Vertragspflichten”). The damages for a breach of a substantial contractual
obligation are, however, limited to the foreseeable damage, typical for the type of
contract, except in the event of intent or gross negligence or injury to life, body or
health. The above provisions do not imply a change of the burden of proof to your
detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens AG.

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. For more information
about industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.industry.siemens.com.
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1 Task

A SINAMICS V90 servo drive is to move a SIMOTICS S1FL6 servo motor (with a
built-in incremental encoder). The SINAMICS V90 is to be controlled using the
Modbus protocol via the RS485 interface. A SIMATIC S7-1200 or S7-1500 PLC is
the communication partner.

Figure 1-1: Principle
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The IPos_S compound control mode is to be implemented in this application
example, covering the following functions:

e Controlled positioning of a linear axis through the following control entries:

- Entry of a setpoint position
- Entry of a positioning speed

- Through the transfer of the control word:
= Turn the drive enable on/off
= Entry of position value O for referencing
=  Start a relative positioning operation
= Start an absolute positioning operation
= Start an absolute positioning operation through direct setpoint
acceptance

e Speed control through the following control entries:
- Entry of a setpoint speed

- Through the transfer of the control word:
= Energize/de-energize the motor
= Enable/disable acceleration/deceleration ramps
= Change the direction of rotation

Positioning and Speed Control with a SINAMICS V90 via Modbus
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1 Task

e Transfer of status data to the controller to control the drive and further
evaluate the motion processes:

- Status word

- Actual speed

- Actual position

- Reference speed (rated motor speed)

e Change the IPos <& S control mode via the C-MODE digital input.

e Operator control & monitoring of the motion processes using an operator
panel.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.1 Overview

2 Solution
2.1 Overview
2.1.1 Principle

The SINAMICS V90 drive with firmware version 1.05 or higher provides the option
to communicate via Modbus RTU. The drive takes on the role of a Modbus slave
while the controller is the Modbus master.

Figure 2-1: Overview of the solution
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2 Solution

2.1 Overview
2.1.2 Modbus connection (hardware)
SINAMICS V90

The top of the SINAMICS V90 features an RS485 interface in the form of a 9-pin
SUB-D socket (X12).

Figure 2-2: Modbus RTU bus port
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SIMATIC S7-1200/1500
For communication via the Modbus RTU protocol, the controller requires a
communications processor.

e The SIMATIC S7-1200 requires a CM1241 to be placed directly to the left of
the CPU. It features a 9-pin SUB-D socket as the bus port.

e The SIMATIC S7-1500 requires a CM PtP to be placed directly to the right of
the CPU. It features a 15-pin SUB-D socket as the bus port.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.1 Overview

2.1.3

214

Figure 2-3: Communications processors

CM 1241

Modbus connection (software)

SINAMICS V90
To activate the control of the drive via Modbus RTU, it is only necessary to set the

e RS485 Protocol (p29007),

e Modbus control mode (p29008) and

e RS485 Baudrate (p29009)

parameters accordingly and transfer them to the appropriate Modbus registers.

SIMATIC S7-1200/1500

The core of the application example is the part of a customer-specific user program
that handles Modbus communication. It is implemented in the Modbus function
block and uses the

¢ Modbus_Comm_Load system function block for the port configuration and
e the Modbus_Master system function block for communication handling.

In the example, the Modbus FB operates one slave (drive) and ensures the
exchange of all data necessary for the IPos and S modes. Consider the Modbus
FB as a template for your own projects and modify it to your needs. Chapter 7
shows you how to expand it to multiple slaves.

Supported control modes of the SINAMICS V90

For the PTI, IPos, S and T control modes, control and status data is available in
registers that allows operator control and monitoring of multiple drives as slaves via
Modbus RTU. The example shows the following control modes: IPos (internal
position control) and S (speed control). It uses the IPos_S compound control mode.
In this mode, the SIMATIC controller uses the C-MODE V90 digital input to switch
between the IPos and S modes. Figure 2-4 shows the interconnection of the
C-MODE digital signal when using the S-1200 CPU used in the sample project.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.1 Overview

2.15

Figure 2-4: Interconnection of the C-MODE digital signal
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Modbus function codes and Modbus registers

e Using function code 3, multiple holding registers (16-bit words) — arranged
directly in series — of the drive can be read per communication request and
transferred to the controller.

e Using function code 6, one holding register (16-bit word) can be written from
the controller to the drive per communication request.

e Using function code 16, multiple holding registers (16-bit words) — arranged
directly in series — of the drive can be written from the controller to the drive per
communication request.

The function codes for classifying the different communication requests defined
when using Modbus communication do not exist for a SIMATIC controller. The
Modbus_Master system function block classifies the communication requests using
its input parameters:

¢ MODE (request type)
e DATA_ADDR (data start address in the slave)
e DATA _LEN (data length in the slave)

For the conversion of the Modbus function codes into the above three parameters,
please refer to

Modbus Master: Communicate as Modbus master (S7-1200, S7-1500) in \9\ or
the STEP 7 Professional Help in TIA Portal.

Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267, V1.0, 12/2015 9
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2 Solution

2.1 Overview

2.1.6

Data transferred

The following data (16-bit register) is transferred in the application example:

Table 2-1: Data exchange

Register Function Data/
address Data o MODE | DATA_ADDR | DATA_LEN parameter
40100 |(Control word PzD1
40101 (Setpoint speed PzD2
Setpoint position 16 1 40100 4
40102 (high word) PZD3
Setpoint position
g 40103 (low word) PZD4
= MDI speed of the
© | 40932 position setpoint
2 (high word)
= p2691
e MDI speed of the
40933 |position setpoint
(low word) 16 1 40932 4
MDI acceleration
40934 override p2692
MDI deceleration
40935 override p2693
o 40324 |Reference speed 6 0 40324 1
2 | 40110 |Status word PzD1
g 40111 |Actual speed PZD2
= —
= | 40112 Actual position 3 0 40110 4 PZD3
= (high word)
o —
= | 40113 Actual position P7D4
(low word)

For the meaning of the single bits in the control and status word, please refer to

Table 3-2, Table 3-3 and Table 3-4 in chapter 3.3.

The reference speed (rated motor speed) is transferred in rpm. Values 6...32767
are possible.

The speed setpoint and actual speed value are relative to the reference speed and
normalized to the value 4000, For a motor with a rated speed of 3000 rpm that
should run at 1500 rpm, the value 8192 must therefore be transferred. Positive and
negative values are possible.

The position values are transferred in LU (length units). They are a result of the
axis geometry design and the gear ratio. Values -2147482648...2147482647 are
possible.

The MDI (Manual Direct Input) speed of the position setpoint is transferred in
1000xLU/min. Values 1...40000000 are possible.

The MDI override values for acceleration and deceleration are transferred as
percentages multiplied by 100. Values 10...10000, corresponding to 0.1...100%,
are possible.

For more detailed data information, please refer to the
Modbus communication chapter in \14\.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.1 Overview
2.1.7 HMI as a substitute for the user program part

To enable you to access the register data generally operated — in a real project —
by application-specific program parts in the controller, the sample project contains
a KTP700 operator panel that allows access to all data relevant in the example.
The operator panel can be simulated in TIA Portal on your PG/PC and need not
physically exist.

2.1.8 Advantages and scope

Advantages

The option to connect the SINAMICS V90 to automation systems via Modbus RTU
provides you with access to markets where this serial bus protocol is widely used
such as North and South America, the growing markets in Asia, southern Europe
and France. Existing plants that use Modbus RTU can be expanded by adding the
SINAMICS V90. The V90 is particularly suitable for use in cases where SINAMICS
drives are to be used with third-party controllers that support only the Modbus
protocol.

Scope

To the extent not necessary for understanding this application example, this
document does not contain a general description of ...

... the hardware components listed in Table 2-2. It provides references to the
relevant manuals and system descriptions. See Links & Literature in chapter

8.
e ... TIA Portal.
... the STEP 7 and WinCC configuration software.
o ... the SINAMICS V-ASSISTANT commissioning tool.
e ... the Modbus protocol.
Basic knowledge of these topics is required.

2.1.9 Required knowledge

General knowledge of low-voltage controls and distribution and automation
technology is required to understand the application example.

Basic knowledge of SINAMICS and SIMATIC is required.

Being able to handle STEP 7 (including SCL) in TIA Portal and parameterize and
commission the drive using SINAMICS V-ASSISTANT is an advantage.

Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267, V1.0, 12/2015 11
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2 Solution

2.2 Hardware and software components
2.2 Hardware and software components

221 Validity

This application is valid for

e SINAMICS V90 with OA version V1.05 or higher, build increment number 7*
e SINAMICS V-ASSISTANT version V1.02 or higher

e S7-1200 PLC with firmware V4.1 or higher2

e S7-1200 CM1241 communication module with firmware V2.1 or higher

e S7-1200 CB1241 communication board with firmware V1.0 or higher

e S7-1500 controller with firmware V1.7 or higher

e STEP 7 software V13 SP1 or higher

2.2.2 Components used

The application example was created and tested with the following components:

Hardware components

The following table contains only the main components necessary from a functional
perspective. It does not list

e components such as circuit-breakers, fuses or line filters,
¢ load-dependent components such as braking resistors,

e fixing accessories such as mounting rails,

e standard wiring material, terminal blocks,

e other small accessories.

Table 2-2: Hardware components

Component No. Article number Note
Drive components
SINAMICS V90 You can use any
(0.75kw) 1 6SL3210-5FE10-8UAO0 | SINAMICS V90 with an OA
version listed in chapter 2.2.1.
SIMOTICS S-1FL6 Use a SIMOTICS S-1FL6 that
(0.75 kW, incremental matches the power range of
encoder’ no ho|d|ng 1 1FL6044-1AF61-0AG1 the SINAMICS V90. (See the
brake) Device combination chapter in
\14\

! The OA version is stored in inverter parameter r29018[0..1].
? Please note: An update to V4.1 is only possible for S7-1200 controllers with article numbers

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2.2 Hardware and software components

Component No. Article number Note
MOTION-CONNECT For the cable order numbers
300 of other cable lengths, please
signal cable 1 6EX3002-2CT10-1AD0 refer to t_he Order numbers
preassembled® for chapter in \14\.
incremental encoder
in S-1FL6 (3m)

MOTION-CONNECT For the cable order numbers
300 for the V90 frame sizes B and
power cable 1 6FX3002-5CL01-1AD0 | C and other cable lengths,
preassembled? for please refer to the Order
motor S-1FL6 (3m) numbers chapter in \14\.
MOTION-CONNECT Only necessary for motors
300 with holding brake.
brake cable 1 6FX3002-5BL02-1AD0 | For the cable order numbers
preassembled? for of other cable lengths, please
motor S-1FL6 (3m) refer to the Appendix in \14\.
For the RS485 interface (X12)
PROFIBUS connector | 1 | 6ES7972-... on the SINAMICS V90.
See also the Note in 4 of
Table 5-1.
S7-1200 controller components
SIMATIC S7-1200 - _
CPU 1215 1 6ES7 511-1AK01-0ABO | ... with firmware = V4.1
SIMATIC S7-1200
CMmi241 1 | BES7241-1CH32-0XBO | ... with firmware = V2.1
communication
module*
For Modbus connection on the
PROFIBUS connector 1 6ES7972-... CM 1241
S7-1500 controller components
SIMATIC S7-1500 o _
CPU 1511-1 PN 1 6ES7511-1AK00-0ABO | ... with firmware = V1.8
SIMATIC S7-1500
CM PTP R5422/485 1 | 6ES7541-1AB00-0ABO | ... with firmware = V1.0
HF communication
module
DQ16 x24VDC/0.5A | 1 | 657 529 1BHO0-0ABO | ... with firmware = V1.0
digital output module
SUB-D connector, 1 ) For Modbus connection on the
15-pin, male CM PtP
HMI
... can be simulated in TIA
SIMATIC HMI
KTP700 Basic PN 1) 6AV2123-2GB03-0AX0 | Portal for test and
demonstration purposes

® You can also prepare the cable yourself. For order numbers of the individual connectors,
pinout, number of wires and installation instructions, please refer to the Connecting chapter and
the Appendix in \14\.

4 Alternatively, the CB1241 communication board (6ES7 241-1CH30-1XB0) can also be used.
In this case, adjust the device configuration of the application example in the TIA project.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.2 Hardware and software components

Component No. Article number Note
Other
1 24V power supply for
ftgﬁf;;s;olv\(l’gr" SIMATIC CPU, SINAMICS
supply INPUT: 6EP1333-1LB00 V90, KTP600; you can also
use a different power supply
120/230 V AC that meets the requirements of
OUTPUT: 24V DC/5A q
the loads.
Sold Shielded twisted pair cable;
Bus cable by the | - e.g., PROFIBUS cable
meter 6XV1830-0JH10
RS4{_35 l:_)us 1 6SL3255-0VCO0-0HAO Package content:
termination network 50 pcs.
6XV1850-2GxXxx For ... /
PLC & PG/PC
XXX=E50 = 0.5m .
IETPcord H10 >  1m PLC <> KTP700 (optional)
preassembled with 1(2)
H20=2 2m Other
two RJ45 connectors
H60 = 6m Ethernet cables are also
N10 = 10m possible.
1 - For ...
V90 < PG/PC
USB cable
(A < Mini B) For o o
parameterizing/commissioning
the drive using V-ASSISTANT

Software components

Table 2-3: Software components

Component

Article number

Note

SIMATIC
STEP 7 Basic V13 SP1
Floating License

6ES7822-0Ax03-0YAS
x=A: on DVD
x=E: as a download

... when using a
SIMATIC S7-1200

SIMATIC
STEP 7 Prof. V13 SP1
Floating License

6ES7822-1AA03-0YAS
x=A: on DVD
x=E: as a download

... when using a
SIMATIC S7-1200
or

SIMATIC S7-1500

Updates for STEP 7 V13
SP1 and WinCC V13 SP1

Entry ID 109311724
(free download \10\)

Always use the latest
update.

SINAMICS
V-ASSISTANT V1.0.2

(commissioning tool for
SINAMICS V90)

Entry ID 109479240
(free download \15\)

Always use the version that
matches the firmware
revision level of the
SINAMICS V90!

Positioning and Speed Control with a SINAMICS V90 via Modbus
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2 Solution

2.2 Hardware and software components

Sample files and projects

The following list contains all files and projects that are used in this example.

Table 2-4: Sample files and projects

Documents

Note

109480267_V90MB_at_S7-12001500_DOC_V1d0_TIAV13SP1_en.pdf

... this document

109480267_V90OMB_at_S7-1200_CODE_V1d0_TIAV13SP1.zip

TIA project with S7-1200

109480267 _V90MB_at_S7-1500_CODE_V1d0_TIAV13SP1.zip

TIA project with S7-1500

109480267 _V90MB_at_S7-12001500_PROJ_V1d0_VASSIST105.zip

V-ASSISTANT project file

2.2.3 Differences between the sample projects for S7-1200 and S7-1500

Aside from the different hardware configurations, the only difference between the
two projects is the setting of the hwlidentifier input parameter of the Modbus FB
called by OB1. The Modbus FB itself is identical for S7-1200 and S7-1500. In both
projects, hwidentifier contains the symbolic name of the hardware identifier of the
respective communication module created by the program as a system constant
when compiling the hardware configuration, but these symbols differ.

Table 2-5: Hardware identifiers of the communication modules

) Hardware identifiers of the communication modules
Project
Symbol Value
VIO0OMB_at_S7-1200 “Local~CM_1241_(RS422_485)_1_1" 269
VIO0OMB_at_S7-1500 “Local~CM_PtP_RS422_485 HF_1_1" 257

Positioning and Speed Control with a SINAMICS V90 via Modbus
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3 Principle of Operation

3.1 Complete overview

3 Principle of Operation

3.1 Complete overview

Figure 3-1: Block call diagram
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The core of the application example is the Modbus FB [FB1] programmed in SCL.
It calls the Modbus_Comm_Load system block for initialization of the
communication module and the Modbus_Master system block for data transfer
according to the defined communication requests. The slave data (drive data) is

stored in the SlaveDataCMO01 data block [DB2].

The application example includes an operator panel (HMI) in the form of a
SIMATIC Basic Panel KTP700. The Hmilnterface FB [FB2] forms the interface to
the HMI. It conditions the data to be entered/displayed and copies it to the global
data DB, HmilnterfaceCMO01 [DB10]. The KTP700 accesses only this global data
DB. The application example can also be used solely through the provided watch
tables in TIA Portal. In this case, you can remove the HMI device from the
configuration and the Hmilnterface, InstHmilnterfaceCMO01 and HmilnterfaceCMO01

blocks from the program.
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3 Principle of Operation

3.1 Complete overview

Note The Modbus_Comm_Load or Modbus_Master system FBs, for their part, call
other system blocks. These are not shown in Figure 3-1 because they are not
relevant to the user.
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3 Principle of Operation

3.2 Modbus FB

3.2 Modbus FB

Figure 3-2: User program in the Modbus FB

<
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3 Principle of Operation

3.2 Modbus FB

3.2.1

Block call

Block parameters

This chapter explains the input and output parameters of the Modbus function

block.

Figure 3-3: Modbus function block

B
“Modbus®

contralModeOu
T
—f EM erroriodBECom
errorModBMast
er

hwidentifier

modbusAddr
baudrate errorData ModB
parity Com
—i controliodeln errorDataModB
Master
zlaveData EMO

The Modbus FB generates instance DBs with default access. Due to the use of
MODBUS blocks, optimized access is not possible. If you what to create an FB
based on this template, make sure that “Optimized block access” is unchecked in
its attributes. For more information, please refer to “Basics of block access” in \8\.

List of formal parameters

Table 3-1: Block parameters

Name Data type

Default value

Meaning

IN parameter

hwldentifier PORT

16#0

Hardware identifier of the
communication module
Preferably use the appropriate
symbolic system constant as
the actual parameter. It can be
found in the project tree, PLC
tags, System constants tab.
When replacing the
communication module, the
hardware identifier value may
change. However, the symbolic
name is retained.

modbusAddr USint

Modbus address

Slave address 1..32
(default value: 1)
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3 Principle of Operation

3.2 Modbus FB

Name Data type Default value Meaning
baudrate UDInt 38400 Baud rate
Allowed values:
4800 9600 19200
38400 57600 76800
93750 115200 187500
(default value: 38400 baud)
parity Ulnt 0 Parity
2 — even (default value)
Only “even” is allowed.
controlModeln Bool false Select control mode
Switch between |Pos and S
within control mode 5.
false =IPos
true =S
For details, see the Compound
controls chapter in \14\.
OUT parameter
controlModeOut | Bool false Control mode output
This is where you specify the
digital output of the controller
that is wired to the C-MODE
digital input of the V90.
errorModBCom Bool false Configuration error on
Modbus Comm_Load
The error exists until the next
time Modbus_Comm_Load is
processed with DONE = true.
errorModBMast | Bool false Communication error on
er Modbus_Master
The error exists until the next
time Modbus_Master is
processed with DONE = true.
errorDataModB | typeErrorDataM Modbus Comm_Load error info
Com CL Exists until it is overwritten by
the next error
Hardware identifier of the CM
Status word (error code)
.hwid Ulint 0
.status Word 16#0
errorDataModB | typeErrorDataM Modbus_Master error info
Master M Exists until it is overwritten by
the next error
Hardware identifier of the CM
Modbus address
-hwid Ulnt 0 Step of the sequencer
‘modbusAddres | USInt 0 Status word (error code)
S uUSint 0
-step Word 1640
.status

Positioning and Speed Control with a SINAMICS V90 via Modbus
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3 Principle of Operation

3.2 Modbus FB

Note

3.2.2

Name Data type Default value Meaning

INOUT parameter

slaveData typeSlaveData Values Pointer to the slave data
according to the | The typeSlaveData data
start values in structure (see chapter 3.3)
the includes all data of a drive that
glgveDataCMOl is read and written.

The default values in the modbusAddr, baudrate and parity parameters apply to
Modbus communication with the SINAMICS V90 as slaves. The
Modbus_Comm_Load and Modbus_Master function blocks allow more values.

SCL code description

Select control mode (code lines 018 — 036)

Note

Via the controlModeln input parameter, you define whether you want to use
positioning (IPos = false) or speed control (S = true). The digital signal is only
interconnected with the controlModeOut output parameter you assign to a digital
output of the controller and connect to the C-MODE digital input of the SINAMICS
V90.

To enable you to start the drive directly after switching the control mode without
any manual changes in the control word, the control word

o , for IPos mode, is assigned the default value 040E,., when a negative
controlModeln edge is detected. This value corresponds to a setting according
to Figure 6-3.

e , for S mode, is assigned the default value 041E;., when a positive
controlModelnedge is detected. This value corresponds to a setting according
to Figure 6-4.

To ensure that the IPos control mode is set by default when the controller is
restarted, the default value “false” was assigned to the controlModeln input
parameter in the declaration part of the Hmilnterface FB.

Trigger for sending MDI positioning data (code lines 038 — 047)

To minimize the communication load, the MDI positioning parameters (see Table 2-
1) are transferred to the drive only on request. Sending is triggered via the trigger
bit in the structure of the MDI positioning parameters to be sent to the drive
(slaveData.sendData.MDI.trigger InOut parameter). The Modbus FB assumes that
the trigger bit receives a positive edge each time the MDI positioning parameters
change. In the application example, an appropriate HMI parameterization ensures
this for the MDI speed of the position setpoint.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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3 Principle of Operation

3.2 Modbus FB

Note

To ensure that useful MDI positioning parameters exist when the controller is
restarted, the V90 factory default values were entered as start values in the
SlaveDataCMO01 DB in the sendData.MDI.MDIdata structure.

The MDI acceleration and deceleration override values are not operated by the
HMI (can only be changed using the watch table). However, when sending the
MDI speed of the position setpoint to the V90, they are included in the transfer in
the example.

If the Modbus FB detects a positive edge at trigger, trigger is directly reset and a
trigger signal, statTriggerSendPZD, is generated that is independent of it in terms
of time. For further processing of this bit signal, see WRITE_MDI_TRIG single step.

Trigger for sending control data (code lines 049 — 058)

Note

To minimize the communication load, the control data that causes the drive to
start/stop (S mode) or position (IPos mode) is transferred to the drive only on
request. Sending is triggered via the trigger bit in the structure of the process data
to be sent to the drive (slaveData.sendData.PZD.trigger InOut parameter). The
Modbus FB assumes that the trigger bit receives a positive edge each time the
control data changes. In the application example, this is ensured by an appropriate
HMI parameterization.

To ensure that the appropriate control word is set by default when the controller
is restarted, a valid combination of bits was entered for the IPos control mode
(O40Eey) in the SlaveDataCMO01 DB as the start value for
sendData.PZD.PZDdata.ctrlStatWord.

To ensure that useful position and speed setpoints exist when the controller is
restarted, plausible default values were written to the positionSetpoint (10.0) and
speedSetpoint (60.0) variables in the declaration part of the Hmilnterface FB that
are converted to LU or normalized and transferred to the slaveDataCM01 DB.

If the Modbus FB detects a positive edge at trigger, trigger is directly reset and a
trigger signal, statTriggerSendPZD, is set that is independent of it in terms of time.
For further processing of this bit signal, see WRITE PZD TRIG single step.

Sequencer (code lines 060 — 170)

The sequencer is implemented as a CASE statement that sequentially processes
the individual steps (communication requests and decisions). The steps are
characterized as follows:

o A step has a symbolic name (USInt constant) via which the program processes
it (e.g., PORTCONFIGURATION, WRITE_PZD, etc. ...).

e Inthe program, one step is always active that characterizes the current
program processing status.

e A step remains active until the sequencer branches to a next step due to a
condition met. For example, the WRITE_PZD step remains active until the
sequencer uses the DONE = true output parameter of the acyclic
Modbus_Master system FB to branch to the READ_PZD step. This may
require multiple program cycles.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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3.2 Modbus FB

The below chart describes the sequencer in the application example.
Figure 3-4: Sequencer in the Modbus FB

C Restart )

PORTCONFIGURATION
(step no. 0)

\ 4

READ_REFSPEED
(step no. 1)

READ_PZD
(step no. 6)

WRITE_MDI_TRIG
(step no. 2)

WRITE_MDI
(step no. 3)

WRITE_PZD
(step no. 5)

WRITE_PZD_TRIG
(step no. 4)

If, in the PORTCONFIGURATION step, the Modbus_Comm_Load system FB is
processed with output bit ERROR = true, the program remains in this step. Error
analysis (see “Error handling (code lines 174 — 197)” at the end of this chapter) that
results in an HMI message signals that the port configuration needs to be changed
and a restart is required.

If, in one of the steps READ_REFSPEED, WRITE_MDI, WRITE_PZD or
READ_PZD, the Modbus_Master system FB is processed with output bit ERROR =
true, the program remains in the respective step. Error analysis (see “Error
handling (code lines 174 — 197)” at the end of this chapter) that results in an HMI
message puts the communication issue in concrete terms. Depending on the cause
of the issue, the program remedies it and continues program processing in the
respective step (e.g., in the event of a temporary interruption of the bus cable).

PORTCONFIGURATION single step (code lines 064 — 081)

This step is processed only after a restart. This is achieved by the fact that the start
value of the statStep step counter (static variable in the InstModbusCMO01 DB)
matches the value of the PORTCONFIGURATION constant (in the example =0)
and that this step is not a next step of another step. The Modbus_Comm_Load
system FB is processed in the PORTCONFIGURATION step. Its task is to
parameterize the communication module. As a result, you do not have to
parameterize it during the device configuration of the controller.

The sequencer remains in this step until the acyclic Modbus_Comm_Load function
block sets one of the two output bit parameters, DONE (job completed without
error) or ERROR (job completed with error), for one cycle and therefore completes
the port configuration.

When DONE is set, the sequencer branches to the READ_REFSPEED step (code
line 08).

Positioning and Speed Control with a SINAMICS V90 via Modbus
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3.2 Modbus FB

ERROR does not result in another action being performed and the sequencer
remains in the step (error analysis, see “Error handling (code lines 174 — 197)” at
the end of this chapter).

For the parameterization of Modbus_Comm_Load, refer to chapter 3.4.1.

READ_REFSPEED single step (code lines 083 — 098)

The PORTCONFIGURATION step is followed by the READ_REFSPEED step.
This step, too, is processed only after a restart. This step sends the rated speed
stored in the SINAMICS V90 (rated motor speed, see the “Device combination”
chapter in \14\) to the controller and writes it to the static data of the
InstModbusCMO1 instance DB as statRatedMotorSpeed.

Reason:

The setpoint speed is transferred to the drive normalized to 4000y.,. In order to be
able to specify the setpoint speed in rpm on the controller side or using the
KTP700, the controller must perform this normalization. To do this, it requires the
reference speed.

The sequencer remains in this step until the acyclic Modbus_Master function block
sets one of the two output bit parameters, DONE (job completed without error) or
ERROR (job completed with error), for one cycle.

When DONE is set, the sequencer branches to the decision step,
WRITE_MDI_TRIG.

ERROR does not result in another action being performed and the sequencer
remains in the step (error analysis, see “Error handling (code lines 174 — 197)” at
the end of this chapter).

For the parameterization of Modbus_Master, refer to chapter 3.4.2.

WRITE_MDI_TRIG single step (code lines 100 — 108)

This step decides whether it is presently required to send the MDI positioning
parameters (see Table 2-1) to the drive.

If the transfer has been requested (statTriggerSendMDI = true, see “Trigger for
sending MDI positioning data (code lines 038 — 047)” in this chapter), the
WRITE_MDI step — in which the Modbus_Master system FB is called — is
activated. In addition, the statTriggerSendMDI trigger signal is reset.

If the transfer is not requested (statTriggerSendMDI = false), the sequencer
branches to the WRITE_PZD_TRIG step for the next communication request.

WRITE_MDI single step (code lines 110 — 124)

This step calls the Modbus_Master system FB that sends the MDI positioning
parameters (see Table 2-1) to the drive. On the controller side, the data source is
the sendData.MDI.MDldata structure in the SlaveDataCM01 DB.

The sequencer remains in this step until the acyclic Modbus_Master function block
sets one of the two output bit parameters, DONE (job completed without error) or
ERROR (job completed with error), for one cycle and therefore completes
communication processing.

When DONE is set, the sequencer branches to the WRITE_PZD_TRIG step.

ERROR does not result in another action being performed and the sequencer
remains in the step (error analysis, see “Error handling (code lines 174 — 197)” at
the end of this chapter).
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3.2 Modbus FB

WRITE_PZD_TRIG single step (code lines 126 — 134)
This step decides whether it is presently required to send control data to the drive.

If the transfer has been requested (statTriggerSendPZD = true, see “Trigger for
sending control data (code lines 049 — 058)” in this chapter), the WRITE_PZD step
— in which the Modbus_Master system FB is called — is activated. In addition, the
statTriggerSendPZD trigger signal is reset.

If the transfer is not requested (statTriggerSendPZD = false), the sequencer
branches to the READ_PZD step for the next communication request.

WRITE_PZD single step (code lines 136 — 150)

This step calls the Modbus_Master system FB that sends the control word and
setpoints PZD1...PZD4 (see Table 2-1) to the drive. On the controller side, the
data source is the sendData.PZD.PZDdata structure in the SlaveDataCM01 DB.

The sequencer remains in this step until the acyclic Modbus_Master function block
sets one of the two output bit parameters, DONE (job completed without error) or
ERROR (job completed with error), for one cycle and therefore completes
communication processing.

When DONE is set, the sequencer branches to the READ_PZD step.

ERROR does not result in another action being performed and the sequencer
remains in the step (error analysis, see “Error handling (code lines 174 — 197)” at
the end of this chapter).

READ_PZD single step (code lines 152 — 170)

This step calls the Modbus_Master system FB to receive the status word and
actual values PZD1...PZD4 (see Table 2-1) from the drive. On the controller side,
the data destination is the recvData.PZD.PZDdata structure in the SlaveDataCM01
DB.

The sequencer remains in this step until the acyclic Modbus_Master function block
sets one of the two output bit parameters, DONE (job completed without error) or
ERROR (job completed with error), for one cycle and therefore completes
communication processing.

When DONE is set, the sequencer branches to the WRITE_MDI_TRIG step.

ERROR does not result in another action being performed and the sequencer
remains in the step (error analysis, see “Error handling (code lines 174 — 197)” at
the end of this chapter).

Error handling (code lines 174 — 197)

When Modbus_Comm_Load processing is completed with ERROR = true, the
Modbus FB sets the errorModBCom output bit parameter. This parameter remains
set until the next time Modbus_Comm_Load is completed with DONE = true. For
error identification, the Modbus FB outputs the following data accompanying the
error;

e Hardware ID of the port as errorDataModBCom.hwld and

e status word of the Modbus_Comm_Load function block as
errorDataModBCom.status.

When Modbus_Master processing is completed with ERROR = true, the Modbus
FB sets the errorModBMaster output bit parameter. This parameter remains set
until the next time Modbus_Master is completed with DONE = true. For error
identification, the Modbus FB outputs the following data accompanying the error:

e Hardware ID of the port as errorDataModBMaster.hwid,
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3.3

e Modbus address (slave address) as errorDataModBMaster.modbusAddress,
e current step of the sequencer as errorDataModBMaster.step and

e status word of the Modbus_Master function block as
errorDataModBMaster.status.

The errorModBCom and errorModBMaster error bits are directly entered in the
triggerHmi signal word of the HMI interface DB, HmilnterfaceCMO01, as trigger bits
0 and 1. The above-listed data accompanying the error is also written to this DB.
The appropriate HMI configuration in the example ensures that the communication
error events, including the data accompanying the errors embedded in the
message texts, are displayed in a message window on the KTP700 (see Figure in
No. 2 of Table 6-5).

Structure of the slave data in the SlaveDataCMO01 DB

The SlaveDataCMO01 data block based on the typeSlaveData data type is used as
a send and receive DB for the slave data. CMOL1 is intended to indicate that the
block that includes only one slave (drive) in this example could comprise the data
of all possible 32 slaves the communication module can operate. When there are
several configured communication modules, the other slave data blocks could end
with CM02, CMO3, etc.

The SlaveDataCM01 DB contains the slave data separated by the send (sendData,
PLC=drive) and receive direction (recvData, PLC<drive). In the example, a
process data area (PZD) of the same data type (typePZD) has been set up for
each of two data directions. In addition, speed and acceleration data (MDI) has
been created in the send direction for IPos mode.
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...trigger

Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267,

Figure 3-5: Slave data
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The SlaveDataCM01 DB must be a block with default access. A data block with
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“Basics of block access” in \8\.

Send direction (PLC=drive):

Trigger bit to initiate the respective data transfer. When using an HMI (also in
simulation mode), this bit is automatically set when the input values are
changed. The bit is reset in the program blocks. The use of the trigger bit is
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described in “Trigger for sending MDI positioning data” or “Trigger for sending

control data”.

Receive direction (PLC<=drive):

The bit is not used in the example. Data is continuously received and this does
not require a trigger signal.

V1.0,
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...ctrIStatWord

e Send direction: (PLC=drive):
Control word depending on the mode. The following bits are transferred for the
IPos and S modes demonstrated in the example:

Table 3-2: Control word for IPos mode ( = bits with start value “true”)
Bit Signal Description
Rising edge: Servo ON (pulse enable possible)
0 ON_OFF1 0: OFF1 (decelerate via ramp generator, then
pulse inhibit, ready for restart)
1 OFF2 1. No OFF2 (enable possible)
0: OFF2 (immediate pulse inhibit and ON inhibit)
1: No OFF3 (enable possible)
2 OFF3 0: OFF3 (fast stop, then pulse inhibit and
ON inhibit)
3 Enable operation 1: Operation enable (pulse enable possible)
0: No operation enable (pulse inhibit)
SETP_ACC Rising edge starts positioning
TRANS_TYPE_SE | 1: New position setpoint is activated immediately.
0: New position setpoint is only activated with a rising
edge of SETP_ACC.
6 POS_TYP 1: Absolute positioning
0: Relative positioning
Reset Reset error
10 PLC Control by Modbus master
11 - -
12 - -
13 SREF Set reference position to 0
14 - -
15 | - -
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Table 3-3: Control word for S mode (

= bits with start value “true”)

Bit Signal Description
Rising edge: Servo ON (pulse enable possible)
0 ON_OFF1 0: OFF1 (decelerate via ramp generator, then
pulse inhibit, ready for restart)
1 OFF2 1. No OFF? (enaple possib{e) N o
0: OFF2 (immediate pulse inhibit and ON inhibit)
1. No OFF3 (enable possible)
2 OFF3 0: OFF3 (fast stop, then pulse inhibit and
ON inhibit)
s | Ensbleoperaton | 3 Qberton enabie (e ot o)
¢ |enmawe |3 Rampgenemo On
5 - -
6 - -
7 Reset Reset error
8 - -
9 - -
10 PLC Control by Modbus master
1| Re e
12 |- -
13 | - -
14 | - -
15 | - -

The control word is process data word 1 (PZD 1) to be sent and is transferred
in register 40100.
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3.3 Structure of the slave data in the SlaveDataCMO01 DB

Receive direction: (PLC<=drive):
The status word structure is identical for all drives. Bits that are not relevant in

the selected mode have no meaning. The following bits are transferred:
Table 3-4: Status word

Bit Signal Description
0 RDY Servo ready

1 FAULT Fault

2 INP Setpoint position reached

3 ZSP Speed 0

4 SPDR Speed setpoint reached

5 TLR Torque limit reached

6 SPLR Speed limit reached

7 MBR Motor holding brake active

8 OLL Overload level reached

9 WARNING 1 | Warning 1 condition reached
10 | WARNING 2 | Warning 2 condition reached
11 REFOK Axis referenced

12 MODE 2 Control mode 2 selected

13 | - -

14 | - -

15 | - -

The status word is process data word 1 (PZD 1) to be received and is

transferred in register 40110.

...SpeedSetpAct
Send direction: (PLC=drive):

Normalized® speed setpoint for S mode. Transferred in process data word 2

(PZD 2) as an integer value in register 40101.

Receive direction: (PLC<drive):
Normalized® actual speed value for S mode. Transferred in process data word
2 (PZD 2) as an integer value in register 40111.

...positionSetpAct
Send direction: (PLC=drive):

Position setpoint with the LU (length unit)5 dimension for IPos mode.
Transferred in process data words 3/4 (PZD 3/4) as a double integer6 in
registers 40102/3.

Receive direction: (PLC<drive):

Actual position value with the LU (length unit)® dimension for IPos mode.
Transferred in process data words 3/4 (PZD 3/4) as a double integer6 in
registers 40112/3.

® See section 2.1.6
6 High-order word = PZD3, low-order word = PZD4;
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...Speed
e Send direction: (PLC=drive):
MDI speed of the position setpoint with the 1000xLU/min’ dimension for IPos
mode. Transferred as a double integer8 in registers 40932/3.
...accOverride
e Send direction: (PLC=drive):
MDI acceleration override with the %x100’ dimension for IPos mode.
Transferred as an integer value in register 40934.
...decOverride

e Send direction: (PLC=drive):
MDI deceleration override with the %x100’ dimension for IPos mode.
Transferred as an integer value in register 40935.

’ See section 2.1.6
8 High-order word = reg. 40932, low-order word = reg. 40933;
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3.4 MODBUS system blocks

You can find the MODBUS system blocks in TIA Portal in the “Instructions” task
card in
“Communication > Communication processor > MODBUS (RTU)".

Figure 3-6: Navigation to the MODBUS (RTU) instructions
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} | Technology E
~ | Communication E
Marne Descripticn Versicn g
¥ [ 7] 57 communication V1.3 “
» [ ] Open user comrmunication V4.0 —
b D WEE Server —73
r\\_.
b | | Others o
* | | Communication processor &
» [ 7] PtP Communication w232 ||
» [ 7] USS communication V22 LLI
= C
» [~ | MODBUS (RTU} v3.0 =] =
3 Modbus_Comm_Load Configure port for Modbus V3.0 E
3 nModbus_Master Communicate as Modbus master V2.3 E'
3 Modbus_Slave Communicate as Modbus slave V2.3
» [ ] Point-to-point [
b [Juss V11
» [ ] MODBUS V2.2
] D GFRSComm: CP1242-7 W12
b [ ] TeleService V1.9

Note In the above navigation, you will find another folder, “MODBUS”, under “USS”. Its

blocks cannot be operated with the hardware specified in section 2.2.1. They
exist for compatibility reasons with older hardware.
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3.4 MODBUS system blocks
34.1 Modbus_Comm_Load FB

The Modbus_Comm_Load instruction® configures a communication module for
communication via the MODBUS RTU protocol. The Modbus_Comm_Load
instance data is stored as an instModbusCommLoad multi-instance in the
instModbusCMO1 instance DB of the Modbus FB.

Parameters
Figure 3-7: Call of Modbus_Comm_Load

#P:.RI:‘:.NFIEU‘REIIDN: _."__"**********************************
#instModbusCommLoad (REQ := TRUE,

"CORT™ := #hwldentifier,

BADD := #gbandrate,

FARITY := #parity,

FLOW CTRL := 0,

RTE ON DLY := 0,

RTE OFF DLY := 0,

REEF TQ := 1000,

DONE =» #tempDone,
ERROR =» #tempErrar,

ATTE =» #tempStatus,
MB DB := #instModbusMaster.MB DB}

IN parameter

As the REQ parameter is parameterized with TRUE, the block detects a positive
edge during the first cycle after a restart and starts processing. Further
configuration of the communication module when the controller is running is
therefore not possible; however, this is not required.

The PORT, BAUD and PARITY parameters are the looped through hwldentifier,
baudrate and parity input parameters of the Modbus FB.

The FLOW_CTRL, RTS_ON_DLY, RTS_OFF_DLY and RESP_TO parameters
keep their default values. You as the user can adjust the RESP_TO time (in ms)
the Modbus_Master FB waits for a response from the slave to suit the physical
conditions.

OUT parameter

Modbus_Comm_Load is an acyclic block and requires multiple cycles for its task.
When it has finished, it optionally sets the following done message ...

¢ DONE = data transfer completed without error (Bool),
¢ ERROR = data transfer completed with error (Bool)

for one cycle and outputs a piece of status information, STATUS (word).
DONE, ERROR and STATUS are evaluated by the Modbus FB.

INOUT parameter

MB_DB refers to the structure of the same name in the instModbusMaster instance
data of the Modbus_Master FB; this data is stored in the instModbusCMO01 DB.

°A system FB is often also called an “instruction”. In the above context, the terms have the
same meaning.
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3.4 MODBUS system blocks

Instance data

Note

3.4.2

Parameters

The instModbusCommLoad instance data includes other important parameters for
the MODBUS communication configuration. In most cases, the default values can
be applied. For this application, however, the MODE variable must be set to the
value four. This setting specifies that communication takes place in half duplex
operation (RS 485).

For more details on the Modbus_Comm_Load FB, its parameters, instance data
and status/error messages, please refer to \9\ and the TIA Portal Online Help.

Modbus_Master FB

The Modbus_Master instruction'® communicates as a MODBUS master via a port
that was configured with the Modbus_Comm_Load instruction. The
Modbus_Master instance data is stored as an instModbusMaster multi-instance in
the instModbusCMO1 instance DB of the Modbus FB.

Figure 3-8: Call of Modbus_Master

#REA} PZD: Jjixkkkkkkkkhddddd b rr ke Ak kk

#instModbusMaster (REQ :=

STATUS =» #tempStatus,
DATA PIR := #slaveData.
recvData. PED. PEDdata) ;

The Modbus FB calls the Modbus_Master system FB once for each communication
request with the respective parameters.

IN parameter

Modbus_Master is active as long as its REQ parameter = TRUE. As the block can
only be executed while the step in which it is called is active, REQ can permanently
stay “true”.

MB_ADDR is the number of the currently processed slave (Modbus address). It is
provided in the form of the FB Modbus input parameter modbusAddr.

The required Modbus function code is provided to the block in the form of the
MODE, DATA_ADDR and DATA_LEN input parameters (see Table 2-1).

A system FB is often also called an “instruction”. In the above context, the terms have the
same meaning.

Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267, V1.0, 12/2015 34



© Siemens AG 2015 All rights reserved

3 Principle of Operation

3.5 Hmilnterface FB

OUT parameter

Modbus_Master is an acyclic block and requires multiple cycles for its task. When it
has finished, it optionally sets the following done message ...

e DONE= data transfer completed without error (Bool),

¢ ERROR = data transfer completed with error (Bool)

for one cycle and outputs a piece of status information, STATUS (word).
DONE, ERROR and STATUS are evaluated by the Modbus FB.

The BUSY bit parameter provides 1 signal from the first execution of the block with
REQ = true until the done message with DONE/ERROR. It is not evaluated in this
example.

INOUT parameter

DATA_PTR is a pointer (variant) to the data source when writing or to the data
destination when reading.

Instance data

The instModbusMaster instance data contains other important parameters for the
MODBUS communication configuration. In most cases, the default values can be

applied.

This is also the case in this example.

Note For more details on the Modbus_Master FB, its parameters, instance data and
status/error messages and the complete list of all the function codes possible
with the Modbus blocks and the maximum possible data lengths, please refer to
\9\ and the TIA Portal Online Help.

35 Hmilnterface FB

You will only need this FB if you are using the configured KTP700 operator panel
for operator control and monitoring of the application example. The block has the
following tasks:

e Speed values for S mode

Provision of the normalized speed setpoint. Enter the speed setpoint in
rpm on the operator panel. For the transfer to the SINAMICS V90, the
Hmilnterface FB stores it in the SlaveDataCMO01 DB on a normalized™
basis.

Display of the actual speed value in rpm. The actual speed value sent from
the SINAMICS V90 and stored in the SlaveDataCM01 DB as a
normalized™" value is displayed on the operator panel in rpm using the
Hmilnterface FB.

e Position values for IPos mode

Provision of the setpoint position value in the LU dimension (length unit
used by the SINAMICS V90). To enter the setpoint position more
conveniently, enter a value smaller by a factor of 1000 on the operator
panel. The Hmilnterface FB multiplies it by 1000 and stores it in the
SlaveDataCMO01 DB for the transfer to the SINAMICS V90.

Display of the actual position value reduced by a factor of 1000. The actual
position sent from the SINAMICS V90 and stored in the SlaveDataCM01

1 See section 2.1.6
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3.5 Hmilnterface FB

Block call

Positioning and Speed Control with a SINAMICS V90 via Modbus

DB is displayed on the operator panel reduced by a factor of 1000 using

the Hmilnterface FB.

Example:

If the SINAMICS V90 internally uses 1LU = 1um, input/output of the
positioning values on the operator panel is performed in mm.
User screen selection on the operator panel

- This part of the Hmilnterface FB ensures that the user screen (S or IPos)
opens that corresponds to the currently selected mode.

Figure 3-9: Hmilnterface block
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List of formal parameters

Table 3-5: Block parameters

Name Data type Default value Meaning
IN parameter

referentSpeed Int 0 Reference speed
Rated speed of the connected
motor

normalisedActSpeed Int 0 Actual speed value
Normalized actual speed of
the motor

actPosition Dint 0 Actual position value
Actual position in IPos mode
in LU

pzdStatWord Word 16#0 Status word
Status word received from the
drive

pzdTrigger Bool false Trigger
Indicates a change of the
status word

errorModBCom Bool false Configuration error on
Modbus Comm_Load
see parameter of the same
name of the Modbus FB

errorModBMaster Bool false Communication error on
Modbus Master
see parameter of the same
name of the Modbus FB

errorDataModBMaster | typeErrorData Error information

MM see parameter of the same

name of the Modbus FB

.hwid Ulint 0

.modbusAddress usint 0

.step uUSint 0

.status Word 16#0

errorDataModBCom typeErrorData Error information

MCL see parameter of the same

name of the Modbus FB

.hwid Ulnt 0

-Status Word 16#0

OUT parameter

normalisedSetpoint

Int

0

Speed setpoint
Normalized setpoint speed for
S mode

positionSetpointMotor

Dint

Position setpoint
Setpoint position for IPos
mode in LU

controlModeOut

Bool

false

Select control mode
false = IPos mode
true = S mode

sendMdiDataSpeed

Dint

Setpoint speed
Transfer setpoint speed to

drive
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Name Data type Default value Meaning

sendMdiTrigger Bool false Trigger

Start transfer of setpoint

speed
sendPzdDataStatWord | Word 16#0 Control word

Transfer control word to drive
sendPzdTrigger Bool false Trigger

Start transfer of control word
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4

Configuration and Project Engineering

This chapter describes the configuration steps necessary for you to create the
sample project. You will find helpful project engineering support, in particular if your
required configuration differs from the supplied application example in terms of
hardware and component parameterization.

Requirement

e Configuration software
The software components are installed on your development system according
to Table 2-3.

e SINAMICS V90
In the example, the parameterization using V-ASSISTANT is performed online.
Therefore, the drive has already been supplied with 24 VV DC. Furthermore, it
has already been completely wired (see chapter 5.1) and the power terminal
has already been energized to prevent error and warning messages on the
BOP during the parameterization.

The SINAMICS V90 is connected to the PG/PC via USB port X4.
e SIMATIC S7-1200/1500

In TIA Portal, you have opened a new software project or a project to be
expanded/modified.

Default values

Note

The below parameterization of the SINAMICS V90 assumes that the device is in
the as-supplied state or has been reset to factory default. In this state, there is a
default parameterization that forms the basis for Table 4-1. Parameters that do not
have to be changed for this application example regarding the default values will
not be mentioned in the following sections.

When you add a device, for example a controller, from the hardware catalog to the
project in TIA Portal, an associated default parameterization will be created. This
default parameterization will be used as a basis in Table 4-2. Parameters and
settings that do not have to be changed for this application example regarding the
default values will not be mentioned in the following sections.

Both the procedure for parameterizing the SINAMICS V90 and the one for
configuring in TIA Portal offer various options. The following configuration steps
represent one possible solution. Procedures or steps deviating from this
approach to a greater or lesser extent can also lead to the same goal.

Positioning and Speed Control with a SINAMICS V90 via Modbus
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4.1 Parameterizing the SINAMICS V90

Table 4-1: Table for parameterizing the SINAMICS V90 drive

No.

drive responds.
2. Check the firmware revision level of the V90.
Select your language.
4. Select the “OK” button to close the dialog.

w

Select working mode

Online

Select language: |English

SINAMICS V80, Order NO.:65L3210-5FE10-8UAD

Firmware

1. 1. Onthe PG/PC, start the SINAMICS V-ASSISTANT commissioning tool and wait until your

/

ok i cCancel |

follow the instructions on the screen.

SIEMENS SINAMICS V-ASSISTANT
Edit  Switch

Project

2. If the SINAMICS V90 is no longer in the as-supplied state, reset it to factory default. To do this,

Task Navigation Restart Drive

H 3| X = =g Save Parameters to ROM

Reset Absolute Encoder

SCEVGIER | Factory Default |

|

upload Faramerer:

» Parameterize

the default parameterization to the EPROM.

Line suppl

However, if you continue with the parameterization, you do not yet have to save — as prompted —
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4.1 Parameterizing the SINAMICS V90

No.

3. As this example is not a real application, the following input signals of the SINAMICS V90 are
forced (set to “true”) for test operation:
e CWL: Positive limit switch

CCWL: Negative limit switch

EMGS: Emergency stop

SIEMENS SINAMICS V-ASSISTANT

Project Edit Switch Tools Help j
T H S | X B FE | ol |@ | Online active
Task Navigation Pulse train input position control mode
Digital input | Digital output | Analog output
Seectatve | P TSE TR co
SON Assign (]
~ Parameterize RESET Assign
Assign
CCWL [
Set electronic gear ratio LM
G_CHA
Set parameter setpoint -
Set limits EGEAR1
Configure inputsfoutputs EGEAR2
Set encoder pulse output TLIN =
TLIM2
View all parameters
P SLIM1
- SLIM2
» Commission —
| C_MODE

Alternatively, input signals can also be forced using the p29300 parameter:

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
EMGS TSET SPD1 TLIM1 | CCWL CWL SON
1 0 0 0 1 1 0 = 46hex = 70dec

In V-ASSISTANT, p29300 is displayed as a decimal value; on the BOP of the V90, it is displayed
as a hexadecimal value.

NOTICE For safety reasons, never simulate the pressing of the emergency stop in
areal application and, for real positioning tasks, never simulate the
position limit switches.

4. Check the OA version.

SIEMENS SINAMICS V-ASSISTANT
Project Edit Swiich Tools
HE| NS

Task Navigation

Help
| oo | B

Fnd: Factory defauit Save changes
Select drive ) Ut ange sty sein [nectipe |
OA version - Firmware versic] 10500 NA — = immediately
OA version : Build increment | 7 NA. — = immediately
v Parameterize Basic  p29u iy RS485 monitoring time VIV ms [0,200.. O immediately
Basic  p29020[0] Tuning: Dyanmic factor: On... 18 NA. [1,35] 18 immediately
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No.
5. 1. Set the control mode, communication parameters and referencing mode:
e p29003 control mode: 5:IPOS_S
e p29004 RSA485 address: 1
e p29007 RS485 protocol: 2 : modbus protocol
e p29008 Modbus control mode: 1: remote mode
e p29240 referencing mode: 0 : REF_DI
2. To demonstrate IPos mode in this example, it is recommended to increase the default values
of the following two parameters:
. . 2
e p02572 IPos maximum acceleration: 1000 [1000xLU/s?]
e p02573 IPos maximum deceleration: 1000 [1000xLU/s?]
SIEMENS SINAMICS V-ASSISTANT
Project Edit Switch Tools
P HE Y E RS Ge|?
Task Navigation d control mode
; Grou\filter: Find: I:| Factory default Save changes
Selegidine Grouf 3 Jere o unt R recoysotegerc e
Basic  p29000 Motor ID MNA [0, 5 0 immediately
i Basic  p29001 Reversal of Motor Direction 0 - DIR_NORMAL - [} immediately
~ Parameterize Basic _n20007 _ BOP Disnlav Selertion n-ROP SPFED - 0 immediately
Basic | p29003 Control Mode 5:1POS_S - B o reset
Set parameter setpoint Basic || p29004 RS485 Address 1 i A/ 1 reset
e Basic  p29005 Brake resistor capacity perc... 100.000 100 immediately
e Basic _0b?9006 | ine sunplv voltace A00 [f&0 . 480] 400 immediately
Configure inputs/outputs Basic || p29007 RS485 Protocol 2 - 1 reset
Y —— Basic ngoofﬂ Mod&lscomrol mode 1 - 2 reset
Basic  p29009 RS485_Baudrate & - 38400 baud - 8 reset
. . =i n20040 DT f input nuley 0-_pon o 0 i i
» Commission Group filter- Find- l:l Factory default _ Save changes |
| __ m
29240 Select Referencing Mode 0: REF_DI - immediately
Positi.. p29241 ADSOIUTE OF INCremental posl... U NA. [0, 3] 0 immediately
Positi... p29242 CLR Pulse Mode 0: CLR_NONE - NA — [} immediately
Positi... p29245 axis mode state 0 NA [0, 1] [} immediately
Positi... p29246 Modulo correction range 360000 NA[1,4294. . 360000 immediately
Positi._. p29247 Mechanical Gear Pulse per .. 10000 NA [1.2147._ 10000 immediately
Positi... p29248 Mechanical Gear- Numerator 1 NA [1.1048 1 immediately
Positi._.. p29249 Mechanical Gear: Denomina... 1 NA [1,1048.. 1 immediately
Positi... p29250 PT| Absolute Postion Mode . 0 NA [0, 1] 0 immediately
Positi._. p2525 LR encoder adjustment offset 0 LU [0,4294__ 0 immediately
Positi_ p2533 LR position setpoint filter tim | 0 000 m= [0,1000] O immediately
Positi... p2542 LR standstill window 200 [0,2147... 200 immediately
Positi... p2543 LR standstill monitoring time | 200.000 np; [0, 1000... 200 immediately
Positi.. p2544 LR positioning window 40 1o [0,2147.. 40 immediately
Positi... p2545 LR positioning monitoring time | 1000.000 s [0, 1000... 1000 immediately
Posm...‘ p2546 LR dvnamic followina error ... 1000 U [0.2147... 1000 immediately
Positi.. | p2572 EPOS maximum acceleration | 1000 I . [1.2000.. 100 immediately
Positi.. | p2573 EPOS maximum deceleration 1000 .. [1,2000... 100 immediately
Positi._. | p2o80 EPUS SOTWare M Swich | 2147402645 LU [-214748.. -2147482648 immediately
3. Save all parameters to the ROM of the V90.
6. Restart the drive.
SIEMENS SINAMICS V-ASSISTANT
Project Edit Switch
P H S| X = 03@y Save Parameters to ROM
Task Navigation Restart Drive ”
Reset Absolute Encoder r
Select drive Factory Default
Upload Parameters D
. Basic  p29001 Reversal of
~ Parameterize Basic |p20002  BOP Displa
Then SINAMICS V-ASSISTANT goes offline. Now you can remove the USB cable.
Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267, V1.0, 12/2015 42




© Siemens AG 2015 All rights reserved

4 Configuration and Project Engineering

4.1 Parameterizing the SINAMICS V90

No.

7.

Save the configuration.

SIEMENS SINAMICS V-ASSISTANT
Project Edit Switch Tools Help
sElkixen o s s aE=?

Task Navigation Speed control mode

Group filter: |All Par

p29000
Basic p29001
Basic | D29002

Select drive

~ Parameterize

Follow the instructions on the screen,
e choose a descriptive name for the generated prj file and
e define a storage location.
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4.2 Configuring the SIMATIC controller

4.2 Configuring the SIMATIC controller

The screenshots in the following table are from the VOOMB_at S7-1200 STEP 7
project. Deviations due to the use of the VOOMB_at_S7-1500 project are indicated

in the text.

Table 4-2: Table for configuring the SIMATIC S7-1200 controller

No. Action

the project tree, it will be created as PLC_l1
2V1.7 (S7-1500).

T4 Siemens - D:W90_Modbus\VI0ME_at_57-1200W90MB_at_S7-1200

Project Edit View |Insert Online Options Tools Window Help

V9OMB_at_S7-1200 *» Devices & networks

Cf (Y H seveproject & ¥ = 2 X s d: 3 MG B R F coonline ¥ coofiine | A5 [A 7

-0 X

Totally Integrated Automation

P PORTAL

Options

&

% Network 1.3 Connections [ 1

HHOQ

= | ] V9OMB_at 57-1200

PLC_ 1

]
» L LT LOrD 25 DupUDC] cPU215¢ ==
» g} Common data
+ 5] Documentation setings
» [ Languages & resources _/

» [ Online access ./

» (5 Card ReaderiUSE memory

+ | Details view

<[ 100% —f—

Devices = Topology view I§h Network view I]] Dewcewew

e
[N L

|
v ‘ Catalog

o

— [. BES7 215-1AG31-0XB0

[ Fiteer
(1@ SIMATIC 57-1200
~[§ cru
» [ CPU 1211C ACIDCIRly
» [ cPU1211C DODCIDE
» [l CPU 1211C DODCRlY
» [l CPU 1212C ACIDCIRly
» [ CPU 1212€ DODEDE
» (1§ CPU 1212€ DODCRlY
» [l CPU 1214C ACIDCIRly
» [l CPU 1214€ DODEIDE
» [l CPU 1214C DODCRlY

s (78 P11 10160 arineiph,

Bojeyed atempiey (£

51003 aUUQ \g”

snselﬂun”

d F_[‘. CPU 1215C DO/DCIDC

JnE]

[l 6ES7 215-1AG40-0XBO

T e T

T

Name ‘g Properties H" ) Info JHJ Diagnostics

-
- ‘ Information &
= 4]

Device:

CPU 1215C DOIDCIDC

Article no.: [6ES7 215-1AG40-0X80
Ifer;mn: 2K = I

Description:

Work memory 125 KB; 24VDC power

th P14 2 AURE CIMEICANDEE

I\

1. In the project tree, go to Devices & networks and select the Network view. In the Hardware catalog
task card, locate the SIMATIC S7-1200 CPU 1215C DC/DC/DC or SIMATIC S7-1500 CPU 1511-1
PN and use drag and drop to move it to the graphic area of the Network view. In this area and in

. Select the CPU with a version 2V4.1 (S7-1200) or

> Name can be changed.
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No.

Action

2.

In the graphic area, select the SIMATIC controller and go to the Device view. In the Hardware
catalog task card, locate the
o (CM1241 (RS422/485) communication module, version 2V2.1, for the CPU 1215C

e CM PtP RS422/485 HF communication module, version 2V1.0 for the CPU 1511-1 PN
and use drag and drop to move it to an allowed slot next to the CPU in the graphic area of the

Network view.

Gy Hsavepoet & X ZEa X 9 NG E

Devices

QOO

~ | ] vo0MB_at_57-1200
¢ Add new d

+ [@ Languages & resources
+ [ Online access
» 5 Card ReaderlUSE memary

When using the CPU 1511-1 PN, you have to additionally configure a DQ module for the C-

signal (see Table 2-2).

» [ PLC_1 [CPU 1215C DO/DCIDC]
+ [g§ Common data
» 5] Documentation settings

103

Rack_0

TULGIY eyl dUEU AULUITaUUTE

» [ Signal boards

¥ [l Communications boards
» [ Battery boards

» (@D

» (@D

» [m DiiDg

v Ll CM 1241 (RS4221485)
[. BES7 241-1CH31-0XB0

==

& Goonline ¥ Gooffine | fio [M [ 2€ 1" RTAL
V90MB_at_S7-1200 » PLC_1 [CPU 1215C DGDUDC]
‘; Topology view g Network view |]'f Device view I Options (5]}
F3
S hcr EF
# B g
o i ~ | Catalog H
A 2
& e ]
& [ Filter E_’
& o = ~ (@ simanC 571200 i
» [ cPu

$]003 BUIUQ E”

sqselmr”

saueIqr] E”

If necessary, change the Ethernet address. To do this, double-click the CPU to open its properties.

» High speed counters (HSC)
» Fulse generatars (FTOMF...

Startup
Cycle
Communication load

System and clock memary

# [FLc @ (g | = [
h ‘ Catalog
103 2 3 4 5 6 7 &[5
[P
Rack_0
[ Fileer
‘ ~ [ SIMATIC 57-1200
u » [ cPuU
d » [ Signal boards
» [l Communications boards
» [ Battery boards
» (@ ol
> moo
=
<[] 100% 5] —5— ® » [ DIiDQ
5 N 51 . - » (@A
‘g Properties ‘_\.Info i) ﬂ Diagnostics » (@ AQ
J General H 10 tags H System constants H Texts | » [ AlaQ
) g J — (o] « [l Communications modules
~JeRoFINETinterface [x1] Eimmi ifilmeere E » [l Industrial Remote Comm...
. F T
General Interface networked with —] » Ll FROFIBUS
Ethernet addresses ~ [ Point-to-point
Time synchroniztion Subnet: | PNIIE_1 = » ri_] CM 1241 (Rs232)
Opersting mode » [ C\M 1241 (RS485)
» Advanced options ~ [l CM 1241 (RS4221485)
Web server access R — Il 6e57 241-1cH31-0x80
Hardware identifier p Il 657 241-1cH32-0XB0
» [ Identification systems v
D iEER (@ SetIP sddress in the project a e 2
b AI2IAQ 2 [<] [T >

51003 aUIUO Iﬁ” fojeed aiempiey

SMSEUWH

sapeIqn EH

Paddress: | 192 168 0 1

- ‘ Information

Subnet mask:
[ use router
Routeraddress: |0 . 0 o
() IP address is set directly at the device

255 . 255 . 255 .0

0

Device:
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No. Action
4. Create your user program or — if you want to use the supplied sample program — copy the
following objects from the sample program to your new project:
~ | ] VI90OMB_at 57-1200
‘:' Add new device
g Devices & networks
~ g PLC_1 [CPU 1215C DO/DCIDC]
IIY pevice configuration Paste (0080:000001) B3
%[ Online & diagnostics
- ';:: Frogram blocks I Conflicts detected during pasting
B Add new block =
& Main [0B1] ;ro;::-ofthe objects you want to paste already exist here orin a different
2 Hmilnterface [FB2]
4 Modbus [FB1] How do you want to continue?
@ HmilnterfaceCMO1 [DE10] (O) Rename and paste objects
@ 'nstHmilnterfaceCM01 [DB3] I@ Replace existing objects and move to this location I
|l Instl\n‘ﬂ@s[hﬂ‘l IDB11
@ SlaveDataChMo1 [DB2] |
b 2 System blocks
v [ Technology objects
[ External source files
4 Eﬂ Lty For the copy operation, you can open both TIA
¥ L PLCdata types projects at the same time. In the dialog regarding
r‘f Gdlneiiataghype conflicts when copying, select Replace existing
P loe SRSETIRA TS objects and move to this location.
)| [£z] UserDataTypes
] :GL Watch and force tables
v M@ Ainline hackone
In the representation of the blocks in OB1, there may be line breaks in the input and output
parameters. This depends on the length of the parameter names. If this is not desired, the
representation of the block calls can be changed with the following setting: Options > Settings >
PLC programming > LAD/FBD > Operand field
5. Compile the PLC_1 device in order to detect possible errors.

T4 Siemens - D:\000_V90_USS_Modbus\02_Entwicklung\03_Code\01_ProjekteV9OMB_at_S7-1200W90MB_at_S7-1200

Project Edit View Insert Online Options Tools W Help Totally Integrated Automation
G hH sveproject S ¥ 38 F X D)2 (¥ Im [I! [ B [} & coonline ¥ cooffine §o [M [A* PORTAL
= | = |
Project tree a4
Devices =8
" & 4 |1 & W I 3
EHOO F R I TN
n ] 3 - H
‘QFmpemes Hi..lnfu yHﬂ Diagnostics | Y
~ [ V9OMB_at_57-1200 s
| General (i) " Cross-references H Compile " Syntax | a
[ e rr=—— |
Compiling completed (errors: 0; warnings: 1) %
MEEsicEeo i diaios 1 Path Description Errors  Warnings | @
1o RC o 1 E-
1 ~ Hardware configuration A o 1 =
¥ L4 Technology objects 1 ~ 57-1200Station_1 A 0 1 —
» External source files i ~ Rack.o A 0 1 =3
. S —
» [ PLCtags | - PLC1 A 0 1 e
» [ PLC data nypes i o e A o 1 &
= ! =
b & Watch and force tables 1 PLC_1 PLC_1 does not contsin a configured protection level A | |
. Bz bodans €  » Program blocks A o 0 Ll
b (% Traces 1 I:nmpumg completed (errors: 0; warnings: 1) I =
» [&l Device oroxvdata =

You can ignore the warning displayed when compiling the device. It has the following meaning:

e No security level was configured for the controller in the sample project. For more information
on the security level for the S7-1200 and S7-1500, please refer to the respective “Protection of
communication” chapter in \9\ and to the TIA Portal Online Help.
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4.2 Configuring the SIMATIC controller

No. Action

6. In PLC data types, create a SystemDataTypes group only for reasons of conformity with the
supplied sample program. Drag all automatically generated data types to this group.

¥ rL_.d FLC tags | = I 9 4zl Local~Commaor

~ ['g| PLC data ype
= " - 5 AN Add group
B Add new dats tvoe .
= Add new data type
of] P2P_FeaturesData =/
:U‘ F2ZP_Header E
M} P2P_MB_BASE
M P2P_MB_FC1_2 Req
M} P2P_MB_FC1_4_ValResp Cornpile »
:U‘ F2P_ME_FC3_4 Req ﬁ Go online Ctrl+K
M} P2P_MB_FC5_5_Req e Ctrl+M
dii] P2P_MB_FC5_6_ValResp Startsimulation  Ctrl+Shiftex ¢ [g PLC tags
5] P2P_MEB_FCB_R =
E::Ji‘ — o ¥ Cross-references Fi1 v L PL.,C data types
ail F2F_ME_FCTI_Reg Call structure B¢ Add new data tvoe
o
ol P2P_MB_FC11_ValResp Assignment list » (] SystemDataTypes

Pl

Ctrl+C

M} P2P_MB_FC15_16_Req S5 UserbataTpes
:U‘ e » Engatch and force tables
U] P2P_MB_PortData

dij‘ P2P_Rc_Seq |8 Properties . Alts

=, Print... Ctrl+P
Print preview...

] F2F_RcEnd - -
“IJ, - () F2F_Featu
ofi| P2P_RcGeneral

() P2F_MEB_Fi

7 P2P_Restant Q
MlPPRevcgpata | | P i
] P2P_RdEstat

Q'IJ" F2P_ResetData

M p2P_sendcfgData
M} P2P_sendGetData
:U‘ Receive_Conditians

b |tz| UserDataTypes

7. In addition, you can copy the watch table b [t UserDataTypes
fror_n the supplied sample project to your new ~ [ Wetch and force tables
project. i Add new watch table
I E,%.l DataTransfer&Errors I
£l Forcetabelle
» [ Online backups
8. Save the pl’Ojec'[- TA Siemens - D:\000_ V90 _USS Modbus\

Project _Fdit _VWiew _Insert Online Op

B e PR

Project tree m 4
Devices
FHOO

~ | ] VSOMB_at_57-1200
B Add new device

~ [ PLC_1 [CPU 1215C DO/D...

» [ Technology objects

» [ Faremnal saurre files

Positioning and Speed Control with a SINAMICS V90 via Modbus
Entry ID: 109480267, V1.0, 12/2015



© Siemens AG 2015 All rights reserved

4 Configuration and Project Engineering

4.3 Configuring the SIMATIC HMI KTP700 operator panel

4.3

Configuring the SIMATIC HMI KTP700 operator panel

Table 4-3: Table for configuring the SIMATIC HMI KTP700 operator panel

No.

Action

1.

In the project tree, go to Devices & networks and select the Network view. In the Hardware catalog
task card, locate the SIMATIC Basic Panel KTP700 Basic and use drag and drop to move it to the
graphic area of the Network view. In this area and in the project tree, it will be created as HMI_l13
Select the panel with a version =2V13.0.1.0.

T4 Siemens - D:W90_Modbus\I0OMB_at_57-1200\V90ME_at_57-1200

Devices

Project Edit View Insert Online Options Tools

Window  Help

Totally Integrated Automation

QO

~ ] V9OMB_at_57-1200
-

=

T4

» (g Common data

» [} Online access
» [5§ Card Reader/USE memory

Cf iRl saveproject & ¥ 2 2 X 92 ¥ B ME B R F coonline ¥ cooffiine f [ > * PORTAL
90MB_a 00 » Devices & netwo
2 view ON (2]
X
£ Network| 27 Connections [ HiI connectior =i
F
v ‘ Catalog §
H
KM N .73
PLC_1 = HMI_1 [ Filter g
- 5
—— CPU 1215C | KTP700 Basic PN [j ) ,.‘i-@"m”m s
» [ HMI_1 [KTP700 Basic PN] ~ G Hm ||
vi‘j’fwmc Balic Panel ]
» [5]} Documentation settings » [ 3" Displ|y )
» (i@ Lenguages & resources » 4:|4 Displify E
A= Dlspl y &
= g
=L
~ [ KTP700 Basic @
EI BAVZ 123-2GA03-0AX( I

» [ KIF/00 Basic Portrait
» [5 9" Display

v 5 an® nicnlan

@

Alternatively, you can also copy the fully configured operator panel from the supplied sample
project to your new project. For the copy operation, you can open both TIA projects at the same
time and use drag and drop to move the HMI device from the graphic area of the Network view of
the source project to the one of the target project.

T4 Siemens - D:V90_Modbus\W90MB_at_S7-1200W90MB_at_S7-1200

Project Edit View Insem Online Options Tools » .
e Totally Integrated Automation
Cf i sovepojet & ¥ 22 0 X D MG ER " PORTAL
HEEE e L Your user project
Devices \E'? Topology view \|ﬁgn Network view JZ7 Device view lﬂ
OO [EH] 2 [ mvewors] 11 cormections [ comnecion EET B o
E
g || TeeE P . X Totally Integrated Automation
~ | ] VoOMB_at_§7-1200 E @D GEEER
I Add new device — l// 8
o Devices & networks L] WL E
» (@ et (U tz1scoanang | U121 = KTP700 Basic PN E 2 & Topology wew/‘ rkview  |I¥ Device view | e
i || wework| 13 connections [+ o R )
o H
» []) Documentation settings e H
» [@ Languages & resources E g
» [jg Online access e TR [ g
» [ Card ReaderiUsB memory "] || crunzisc | 2
E ||
I y
g 2
3 H:
Ne B}
— e
e — B
<] I > <l 100% L e rerariill | E
> | Details view | & Properties|%il Info s
3
4 Portal view |
Sample project
i > < Lul 100% —v— u
> | Details view |d properties " Info JHJ Diagnostics |

4 Portal view

i Partmers

* Name can be changed.
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4 Configuration and Project Engineering

4.3 Configuring the SIMATIC HMI KTP700 operator panel

No.

Action

T4y Siemens - D:W90_Modbus\W90MB_at_57-1200W90MB_at_57-1200

Froject Edit View Insert Online Optiens Tools Window Help

3 (% ] seveproject S X

Devices

X D

G G & & Goonline ¥ Gooffline fo [ [ ¥ '

V90MB_at_57-1200 » HMI_1 [KTP700 Basic PN] » Connections

Totally Integrated Automation
PORT,

EOO

= | ] V9OMB_at_S7-1200
& ~dd new device
sy Devices & networks
» [ PLC_1 [CPU 1215C DC/DCIDC]
= (-] HMI_1 [KTP700 Basic PN]
[If Device configuration
'] online & diagnostics

#F Connections to 57 PLCs in Devices & Networks

Connections

Name

Cormnmunication driver

(]
syse it

HMI time synchrenization mode Station Fartner

2. Continue with step 3, provided that you have newly added the HMI device from the catalog. If you
have added the HMI device by copying it, you have to delete the old connection.

ﬁﬁh HM_Cennection_1

SIMATIC 57 1200

<Add new>

= Insert object

<]

Y Runtime settings
» [ screens
» [ Screen management

%, Connections

41 Hivil 3larms
= i

KTP700 Basic PN

Interface:

PROFINET(x1) [=] —

J Parameter Area pointer L X EEEE

To network view...

6} Properties

Cross-reference information  Shift+F11

=1 S n_1 PLC_1

saueIqr]

Station

Alt+Enter

T4 Siemens - D:W90_Modbus\90MB_at_$7-1200W90MB_at_S7-1200

Project Edit View Insert Online Options Tools

¥ [ B Saveproject 5

Totally Integrated Automation
PO

RTAL

Configure a new HMI connection in the Network view. To do this, use drag and drgp to connect the

Ethernet interfaces of PLC_1 and HMI_1. As a consequence, HMI_Connection_1"" will be created.

Project tree 4

Devices

& Topology view [ Network view [[f Device view |

EHQOQ

~ [ ] vooMB_at_57-1200
W o

~ [ HMI_1 [KTP700 Basic PN]
[T Device configuration
%] online & diagnostics
Y Runtime settings
» [ Screens
» [ screen management
» [ HMi tags
24 Connections
4 HM slarms
5 Recipes
[ Historical data
5] scheduled tasks
%] Texz and graphic lists
§9 User administration
» 4§ common dats
» [5]) Decumentatien settings
» (i@ Lengusges & resources
» (1 Online secess
» (5 Card Reader/USE memory

Connections| | HMI connection IR s

PLC 1
CPU1215C

[ | HMI_1
= KTF700 Basic BN

@ o
-

% Network £¥ Connections| | HMI connection [~ & |k

PLC1 |
CPU 1215¢C =

HMI_1
KTP700 Basic PN =

<] i B

<[ =]

HMI_Connection_1

100% L ==

[

fiojejeo asempiey {E

s]00) aUljUQ \i”

sapeiq H syse | kil

¥ | Details view

4 Portal view

er Connections | g, Devices &ne...
—

‘Q Properties

H:illnfn g‘lﬂ Diagnostics ‘

“ Name can be changed.
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4.3 Configuring the SIMATIC HMI KTP700 operator panel

No. Action

4, Compile the HMI_1 device in order to detect possible errors and save its configuration.

T4 Siemens - D:W90_Modbus\V90MB_at_57-1200W90MB_at_37-

Gtz FEfm  EED DoHEIp Totally Integrated Automation
T PO

o X EE X D ! [§ B R & coonline (F cooifine S [R A ¢ * RTAL
4

JPETI— QPmperties "Li.'.lnfn y\ ﬂ Diagnostics
EOO ‘ General UH Cross-references " Compile ‘
+ [ ] V90MB_at 57-1200 (B][2][@)][show all messages —
B Add new device Compiling completed (errors: 0; warnings: 0) LI
g Devices & networks Fath Description Goto |7 Errors E
= > HML1 Time stamp: 26.08.2015 08:49:43 - the device uses 1579920 b.. ) B
o
@

Hardware configuration

1
o
o
[i] Software compilation started.
Lid
o
(1]

P @T oo uot

» [5]) Documentatien settings Number oftags used: 36.

» (i@ Languages & resources Number of PowerTags used: 15
» (g Online sccess

47316 bytes used for fonts_
> I":w Card Reader/USB memory =S ————————

WYY Y YN Y

a2en: 13.0.1.0).
I Compiling completed (errors: 0; wamings: 0)
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5 Installation and Commissioning

5.1 Installing the hardware

5
5.1

Installation and Commissioning

Installing the hardware

Note Always follow the installation, mounting and wiring guidelines for the individual

components provided in the appropriate manuals and accompanying notes.

Table 5-1: Table for installing and wiring the hardware

No. Action
1. Mechanically install the components shown in Figure 2-1.
2. Wire the SINAMICS V90:

e  Wire the 24 V DC connector (X6 interface) of the SINAMICS V90.

e The STO safety function is not used and therefore the STO1, STO+ and STO2 terminals of
the X6 interface short-circuited ex works by a jumper remain short-circuited.

e Connect digital input 10 (DI10, interface X8/pin14) of the SINAMICS V90 to the digital output
of the controller configured for the C-MODE output signal (in the supplied example: DQa.0 of
the SIMATIC S7-1215C). On the drive side, connect the associated ground to interface X8/pin
4; on the controller side, connect it to M. See Figure 2-4. The digital connection is needed for
IPos/S switchover of the V90 mode.

e Use the MOTION-CONNECT 300 cables (power, incremental encoder and, if required, brake)
to connect the SIMOTICS S-1FL6 motor to the SINAMICS V90.

e  Wire the main circuit.

3. Wire the 24 V DC connector of the SIMATIC S7 controller.

Establish the MODBUS connection between the communications processor of the CPU and the
SINAMICS V90. Provide bus termination and line polarization. For the bus design and wiring,
always follow the information provided in the appropriate chapters of the Modbus specification,
\17\.

Bus connection on the drive side:
Use a SIEMENS PROFIBUS connector 6ES7972... with a connectable resistor network
(terminating resistor and line polarization).

Note In the case of older V90 devices upgraded to the required OA version, a SIEMENS
PROFIBUS connector may not fit into the X12 port. In this case, use a standard
9-pin SUB-D connector (for the pinout, see the “RS485 interface — X12” chapter in
\14\) and, if required, provide bus termination and line polarization yourself.

Bus connection on the controller side:

When using a SIMATIC S7-1200 with a CM1241 communications processor, you can use a
SIEMENS PROFIBUS connector 6ES7972... with a connectable resistor network (terminating
resistor and line polarization on the controller side (see the “Biasing and terminating an RS485
network connector” chapter in \3\).

If, for the SIMATIC S7-1200, you are using a CB1241 communication board with screw terminals
for bus connection, you can use cable links to connect the terminating resistor and line polarization
(see the “CB 1241 RS485 specifications” chapter in \3)).

When using a SIMATIC S7-1500 with a CM PtP communications processor, you need a 15-pin
SUB-D connector (for the pinout, see the “SIMATIC S7-1500 CM PtP RS422/485 HFE” chapter in
\7\). It may be necessary for you to provide a bus terminating resistor or resistor network for line
polarization.

Bus cable:

A shielded twisted pair cable is suitable as a bus cable for a connection based on RS485. You can
use a PROFIBUS cable (for the article number, see Table 2-2). Please note that its external cross
section may not be compatible with all SUB-D connectors.
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5 Installation and Commissioning

5.2 Installing the software (download)

No. Action

5. Use an Industrial Ethernet cable to connect the SIMATIC CPU (e.g., port 1) to the KTP700
operator panel, provided that you do not only want to simulate the HMI in TIA Portal.

6. Use an Industrial Ethernet cable to connect the SIMATIC CPU (e.g., port 2) to your development
system.

5.2 Installing the software (download)
Table 5-2: Installing the software (download)
No. Action
General

1. Make sure that
e the hardware has been completely installed and wired (see chapter 5.1).

e the 24 V DC power supply of the SINAMICS V90 and the SIMATIC controller is switched on.
SINAMICS V90

2. If not yet done, establish the USB connection between the drive (interface X4) and the PG/PC and
start SINAMICS V-ASSISTANT.

3. If you are using the supplied project file, unzip the109480267_V90MB_at_S7-
12001500_PROJ_V1d0_VASSIST105.zip archive to a directory on the hard drive of your
development system. The unzipped project file is named V90OMB_at_S7-12001500.prj. Continue
with step 4.

If you have already parameterized the SINAMICS V90 in chapter 4.1, continue with step 10.

4. 1. Onthe PG/PC, start the SINAMICS V-ASSISTANT commissioning tool and select Offline

mode.
2. Openthe VOOMB_at_S7-12001500.prj project file.

Select working mode

Dpen an existing project

Online

Offline

Select language:  English = I I
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5 Installation and Commissioning

5.2 Installing the software (download)

No. Action
5. Go online with the SINAMICS V90.
SIEMENS SINAMICS V-ASSISTANT
Project Edit Switch Tools  Help
GREE|IXEE| S E
Task Navigation
Select working mode
You can ignore the following prompt to save the project file before the next step.
6. Now the parameters of the SINAMICS V90 are read out. Then a window displays the result of the
online/offline comparison.
p29003 2 0
p29008 1 2
Parameters comparison p29300 70 0
Reading parameters from drive 255 $
|
o
Now use the PC to drive button to transfer the parameters from the project file to the drive.
Parameters comparison
Writing parameters to drive:1.20003
(If the parameters comparison yields no differences between the drive and the project, the
Parameters comparison window is not displayed and the option to load the parameters is not
offered.)
7. Follow steps 3 and 5 of Table 4-1 to check the new parameters.
8. | Save the new parameterization to the ROM of the SINAMICS V90 (as described in eof step 5 of
Table 4-1).
9. Restart the drive as shown in step 6 of Table 4-1.
SIMATIC S7-1200
10. | Connect the SIMATIC S7 controller to your PG/PC via Industrial Ethernet.
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5 Installation and Commissioning

5.2 Installing the software (download)

grwbdPE

Extended download to device

Configured access nodes of "PLC_1"

Device
PLC_1

No. Action
11. | If you are using one of the supplied archives,
e 109480267_V90MB_at_S7-1200_CODE_V1d0_TIAV13SP1.zip /
e 109480267_V90MB_at_S7-1500_CODE_V1d0_TIAV13SP1.zip,
unzip it to a local directory of your development system and open the respective TIA project.
If you are using your own project that has already been modified, open this project.
12. | Download the program to the CPU.
Wi Siemens - D:W90_Modbus\W90MB_at_57-1200\390MB_at_57-1200
Project Edit View Insert Online Options Tools Window Help
i Y ssepoe & ¥ HE XK D HEER § o
Project tree
Devices
GO
] V9OMB_at_S7-1200
d Properties I%
13. | When downloading for the first time, the “Extended download to device” window opens.

Compatible devices in target subnet:

P
X
Device type slot Type Address Subnet
CPU1215CDOD.. 1X1 PHIE 192.168.0.1 FRIIE_1
Type ofthe PGIPC interface: [T PIIE [~]
PGIPCinterface: |l ASIX AXB57728 USB2.0 1o Fast Ethernet Ada... | +| @[]
Jonnection to interface/subnet: ‘ Directatslot’l X1° |'| @
stEwa | |71

I@ Show all compatible devices )
addrecc Tarnet devics o
— —

D Flash LED

Online status information:
7 Retrieving device information...
Scan and information retrieval completed.

[7] Display only error messages

Nevira Nevire fune. Tune
IF’LC71 CPU1215CDCD...  PNIIE 19216801 PLC_1 »
— —
= = FlilE ACCESS AOOFESS =

| Startsearch I

(]

[+]

=2

Select the PN/IE interface type, the network card used and the interface connection type.
Leave “Show all compatible devices” checked (default setting).

Select “Start search”.
The found PLC is entered.

Start downloading. While downloading, follow the instructions/information displayed on the

screen.
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5 Installation and Commissioning

5.3 Commissioning

No.

Action

KTP700

14.

If you want to use the simulation in TIA Portal, you have to set the PG/PC interface in the control
panel of your development system (this step is not necessary if you are using a real operator panel
instead of the simulation).

o PG/PC-Schnittstelle
Go to Control Panel > All Control Panel Items > !l[[” ei-wfstelleﬁ

PG/PC-Schnittstelle einstellen (23]
Zugrifeweg | LLDP / DCP | PNIO-Adapter | Info |

Zuganaspunkt der Applikation:
l \S?ONLINE (STEP7) I ASIX AX887728 USB2.0to Fast Ethemej
(Standard fiir STEP 7)

Benutzte Schnittstellenparametrierung:

|ASIX AX887728 USB2Dto Fast Ethemet / Eigenschaften...
ASIX AXB87728 USE2.0to Fast Bt » Diagrose...
o« s s .

=
| | B AS1x AXBB7728 USB2 Dto Fast Bt I

TG LS ] DE 7 JLI ILaT HEL O o

K ' ¥
(Parametrierung fir den |E-PG-Zugang lhres =

NDIS-CPs mit TCP/IP Protokoll {RFC-1006}) \

R ASIX AX88772B USB2 0to Fast Ethemet Adapter TCPIP Auto.1 <Aktiv:

Abbrechen Hitfe:

Select the access point of the application (STONLINE (STEP 7)) and the interface parameter
assignment (network card) you are using. Select the one with the ...TCPIP.Auto.1 extension.
Select OK to close the window.

15.

If you are using a real operator panel, download HMI_1 to the KTP700.

4 Siemens - D:W90_Modbus\WV90MB_at_S7-1200W90MB_at_57-1200
Project Edit View Insert Online Options Tools Wil
U (Y saveprojec: & M 2 T2 X D)2 (2 ]

Project tree

Devices

EOQ

* | ] voome_st_57-1200
B¢ Add new device
tl%h Devices & networks
» [ PLC_1 [cPU 1215C DO/DGIDC]
¥ ) HMI_1 [KTP700 Basic PN] |

v 58 rammnn dats

When the “Extended download” window appears, proceed in the same way as when downloading
the PLC (see step 13 of this table).

After successful downloading, the configured start screen appears on the operator panel

(see Figure 6-2).

5.3

Commissioning

A specific commissioning routine is not required. Provided that you have performed
the hardware and software installation described above, you only have to energize
the power circuit for the SINAMICS V90 if this has not already been done. The next
steps are described in the following chapter.
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6 Operation of the Application

6.1 Operator control using the HMI

6 Operation of the Application

The application example is preferably operator controlled and monitored using the
HMI (KTP700 or KTP700 simulation in TIA Portal). However, operator control is
also possible online in TIA Portal using watch tables.

6.1 Operator control using the HMI

If you are using a real KTP700, it starts up automatically when you apply voltage to
it. To simulate the KTP700, go online with your TIA project and start the simulation.
In both cases, the start screen (see Figure 6-2) is displayed.

Figure 6-1: Starting the KTP700 simulation
7% Siemens - D:\000_V90_USS_Modbus\02_Entwicklung\03_Codel01_Projekte

Froject Edit  View Insert Online Options  Tools  Window Helo
YR sovepot @ X 35 X Do 3 ME[E]3

Project tree [

Devices
5O © El:4

= | ] W9OMB_at_S7-1200
K Add new device
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6 Operation of the Application

6.1 Operator control using the HMI
6.1.1 Screen navigation

Figure 6-2: Screen navigation

Industry Online Support

t»

‘Siemens Industry Online Support

Application example Siemens Industry Online Support

Pages providing
valuable and interesting information
Speed control about Online Support

Start screen

IPos mode

S mode

Change language
German/English

In this example, functions are not assigned to the function keys of the KTP700.
This is why they are not included below.

6.1.2 IPos control mode

Setting IPos mode

You will be taken to the Position control operating screen and therefore to IPos
mode

e when you have restarted the controller by selecting the Application example
button in the start screen.

e when you select the Application example button in the start screen, provided
that IPos was the last mode you had selected following a controller restart.

¢ when you select the IPos mode button in the S mode operating screen.
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6.1 Operator control using the HMI

Figure 6-3: IPos mode operating screen
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The figure shows the state after a controller restart. In this state, some control bits
have already been set to true by default and useful default values have already
been specified for the position setpoint and MDI speed.

Control elements

The top part of the screen contains the buttons that correspond to the single bits of
the control word (see Table 3-2). An unpressed button is displayed in gray and
represents the logical state false. A pressed button is displayed in pink and
represents the logical state true. The labeling indicates whether the buttons are
latching or non-latching. Input fields are available to enter the position setpoint and
the desired positioning speed.

Display elements

The bottom part of the screen contains the indicators that correspond to the single
bits of the status word (see Table 3-4). A gray indicator represents the logical state
false. A colored indicator (yellow, green or red depending on the meaning)
represents the logical state true. Output fields are available to display the actual
position and the current positioning speed. This part of the screen additionally
displays the motor’s reference speed read out of the drive.

Positioning distance and positioning speed

The state displayed in Figure 6-3 is the basis for the following three positioning
scenarios. When a positioning operation is initiated from this state, the motor shaft
rotates clockwise by exactly one revolution, which takes approx. 1s.

Explanation:

e Position setpoint “+10” means that the drive is to move 10000 LU in the
positive direction. As the drive parameter p29247=10000 setting specifies that
10000 LU correspond to one load revolution and the p29249/p29248=1/1 gear
ratio specifies that one motor revolution corresponds to one load revolution, the
motor shaft must perform exactly one revolution.

e MDI speed of position setpoint “600” means that the drive is to move 600000
LU per minute. According to the above information, this corresponds to 60
revolutions per minute or 1 revolution per second.
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6 Operation of the Application

6.1 Operator control using the HMI

Scenario 1: Starting a relative positioning operation

Table 6-1: Scenario 1: Starting a relative positioning operation

No.

Instruction

Response/comment

1.

Set the device to the state shown in
Figure 6-3.

The motor is not yet energized. The
motor shaft can be moved manually.

Press the SON_OFF1 button.

The servo motor is energized. The
motor retains the current position. The
motor shaft can no longer be moved
manually. The RDY and INP bits in the
status word are set.

Press the SET_ACC button.

The positioning operation starts. The
motor makes 1 clockwise revolution,
which takes approx. 1 s. The actual
position displayed increases by the
value 10.0. During positioning, the INP
and ZSP status bits go to the false state
and the actual speed displayed is
approx. +60.0 rpm.

Press the button again to reset
SETP_ACC.

... to enable you to again generate a
positive edge on SETP_ACC for
another positioning operation.

Positioning is relative as the POS_TYP control word bit is false. Each new
positioning operation with position setpoint “+10” increases the actual position by

10.0.

Scenario 2: Starting an absolute positioning operation

Table 6-2: Scenario 2: Starting an absolute positioning operation

No.

Instruction

Response/comment

1.

Set the device to the state shown in
Figure 6-3.

The motor is not yet energized. The
motor shaft can be moved manually.

Press the SON_OFF1 button.

The servo motor is energized. The
motor retains the current position. The
motor shaft can no longer be moved
manually. The RDY and INP bits in the
status word are set.

Press the SREF button.

The actual position is reset to 0.0. First
referencing after a drive restart sets the
REFOK status bit.

Press the POS_TYP button.

Changeover to absolute positioning.

Press the SETP_ACC button.

The positioning operation starts. The
motor makes 1 clockwise revolution,
which takes approx. 1s. Then the actual
position displayed has the value 10.0.
During positioning, the INP and ZSP
status bits go to the false state and the
actual speed displayed is approx. +60.0
rpm.

Press the button again to reset
SETP_ACC.

... to enable you to again generate a
positive edge on SETP_ACC for
another positioning operation.

Positioning is absolute as the POS_TYP control word bit is true. Each new
positioning operation requires that a new position setpoint be specified.
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6 Operation of the Application

6.1 Operator control using the HMI

Scenario 3: Absolute positioning with direct setpoint acceptance

Absolute positioning with direct setpoint acceptance does not start a new
positioning operation with the positive edge of the SETP_ACC signal but directly
with each change of the position setpoint. It is irrelevant whether the axis is in stop
or a previous positioning operation is still active when positioning starts.

Table 6-3: Scenario 3: Direct setpoint acceptance

No.

Instruction

Response/comment

1.

Set the device to the state shown in
Figure 6-3.

The motor is not yet energized. The
motor shaft can be moved manually.

Press the SON_OFF1 button.

The servo motor is energized. The
motor retains the current position. The
motor shaft can no longer be moved
manually. The RDY and INP bits in the
status word are set.

Press the SREF button.

The actual position is reset to 0.0. First
referencing after a drive restart sets the
REFOK status bit.

Press the POS_TYP button.

Changeover to absolute positioning.

Enter position setpoint 0.

Press the
TRANS_TYPE SE button.

Changeover to direct setpoint
acceptance

Enter position setpoint +10.

The positioning operation starts. The
motor makes 1 clockwise revolution,
which takes approx. 1s. Then the actual
position displayed has the value 10.0.
During positioning, the INP and ZSP
status bits go to the false state and the
actual speed displayed is approx. +60.0
rpm.

Another positioning operation only requires that a new position setpoint be
specified.

6.1.3 S control mode

Setting S mode

You will be taken to the Speed control operating screen and therefore to S mode

e after restarting the controller
1. Select the Application example button in the start screen. This takes you to

2.

the IPos operating screen.

In the IPos operating screen, select theS mode button.

e when you select the Application example button in the start screen, provided
that S was the last mode you had selected following a controller restart.

¢ when you select the S mode button in the IPos mode operating screen.
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6 Operation of the Application

6.1 Operator control using the HMI

Figure 6-4: S mode operating screen
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This screen shows the state after a controller restart. In this state, some control bits
have already been set to true by default and a useful default value has already
been specified for the speed setpoint.

Control elements

The top part of the screen contains the buttons that correspond to the single bits of
the control word (see Table 3-3). An unpressed button is displayed in gray and
represents the logical state false. A pressed button is displayed in pink and
represents the logical state true. The labeling indicates whether the buttons are
latching or non-latching. An input field is available to enter the speed setpoint.

Display elements

The bottom part of the screen contains the indicators that correspond to the single
bits of the status word (see Table 3-4). A gray indicator represents the logical state
false. A colored indicator (yellow, green or red depending on the meaning)
represents the logical state true. An output field is available to display the actual
speed. This part of the screen additionally displays the motor’s reference speed
read out of the drive.

Controlling the speed

Table 6-4: Controlling the speed

No. Instruction Response/comment

1. Set the device to the state shown in The motor is not yet energized. The
Figure 6-4. motor shaft can be moved manually.

2. Press the SON_OFF1 button. The servo motor is energized and

rotates clockwise. The actual speed
approximately corresponds to the
specified setpoint of 60 rpm or 1 rps.
While running, the RDY and SPDR
status bits go to the true state.

3. Press the Rev button. The motor changes its direction of
rotation. The speed does not change.
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6 Operation of the Application

6.1 Operator control using the HMI

6.1.4

Communication error messages

An error message of the Modbus_Comm_Load and Modbus_Master system FBs is
displayed on the HMI. It provides the following information:

e Hardware ID of the concerned communication module
¢ Number of the slave (Modbus address of the concerned SINAMICS V90)
e Number of the sequencer step (see Figure 3-4)

e Error code (see the Error messages chapter in \9\ or the online help for the
respective system FB).

Scenario: Communication connection failure

Table 6-5: Scenario: Communication connection failure

No.

Instruction Response/comment

1.

Requirement:
The application example has been correctly installed
and started up. The KTP700 displays any screen.

Disconnect the Modbus connection, for example, by removing one of the PROFIBUS or Sub-D
connectors. The HMI displays the following error message:

Communication error

Ti Date

Associated text in the manual: “The slave does not respond within the set time”

o

CAUTION Please note: In the event of a communication failure, a running motor can
no longer be stopped via Modbus communication. Take appropriate safety
measures in this respect (use, for example, the STO function of the
SINAMICS V90).

A message indicator is displayed at the bottom left edge of the screen.

1

The HMI screen can no longer be operated.

3a.

Use the acknowledgment button in the message The message status™ changes from “C”
window to acknowledge the screen. to “CA”.

4a.

The message window disappears. The
drive can be accessed via the HMI
operating screens.

Reestablish the Modbus connection.

15

Status: Eng.: C=come, A=acknowledged, G=gone

Ger.: K=gekommen, Q=quittiert, G=gegangen
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6 Operation of the Application

6.2 Operator control using the watch table

No. Instruction Response/comment
Starting with No. 2 of this table, you can also proceed as follows:
3b. Reestablish the Modbus connection. The message status'® changes from “C”
to “CG”. ltis still not possible to operate
the HMI screen.
4b. | Clicking the message indicator When the message window is hidden, the
at the bottom left edge of the screen HMI screen can be operated.
allows you to show/hide the message window. 0
5b. | When the message window is shown, use the The message window and message

acknowledgment button to acknowledge the
message.

indicator disappear. The drive can be

accessed via the HMI operating screens.

6.2

Operator control using the watch table

The following figure shows the watch table.
Figure 6-5: Watch table

= __‘,; ﬂ\b f?| /t'. ;@ DU;

MName

"Hmilnterface CM01* enableHmi

"Hmilnterface CMO1" .controlMode

"SlaveDataCMO1”" recvData.ratedMotorspeed

li send data

"SlaveDataCMO1" sendData.PZD.trigger
"SlaveDataCMO1" sendData.PZD.PZ0Ddata ctriStatWord
"SlaveDataCMO1" sendData.FZD.FZDdata speedSetpAct

B

0 | "sSlaveDataCMO1" sendData.MDl.trigger

1 | "SlaveDataCMO1" sendData.MDI.MDIdata speed

2 | "slaveDataCMO1" sendData MDIMDIdata .accOverride
3 | "SlaveDataCMO1" sendData .MDI.MDIdats .decOverride
4 |/i Receive data

e T = R B = N Y. ]

5 | "SlaveDataCMO1" recvData.PZD.FZDdata.ctriStatWord
16 | "SlaveDataCMO1".recvData PZD.PZDdata speedSetpAct
17 | "SlaveDataCMO1" recvData PZD.PZDdata positionSetpAct
18 /i Error data

19  "InstModbusCWO1" errorfodBCom
"Insthodbus CWO1" errorData ModB Com hwid
“InsthodbusCWMO1" errorDataModBCom status
*Insthodbus CWO01" errorfdodEMaster

"Insthodbus CM0 1" errorData ModBMaster hwid
*Insthodbus C01" errorData ModBMaster modbus Addres
"InsthodbusCMO1" errorDataModBMaster.step
"InstModbusCWO1" errorData ModBMaster status

J
-0

LELIN o8 )

[= B )

=l

| T S R S R R N N R R S
+a

[=:]

*C_MODE"

Valuable information on working with the watch table

e If you not only want to monitor, but also o

Address Displ.. Maonitor value

Bool [H] TRUE
Bool [H] FALSE
%DB2.DBW20 DEC 3000

%DB2.0BX0.0 Bool [H] FALSE
%DEB2.0BW2 Bin 2%0000_0700_0000_11
%DE2.DBWS DEC+i- | 328

"SlaveDataCMO1" sendData.PZD.PZDdata positionSetpAct %DB2.DED6 DEC+i- 10000

%DB2 DEX10.0 Bool [H] FALSE
%DB2.DBED12 DEC 600
%DB2.DBEWI6 DEC 10000
%DEB2.0BW18 DEC 10000

10

%DE2.DEWZ4 EBin 2#0000_1000_0000_1000

%DB2.DBV26 DEC+- D
%DB2.0BD28 DECH- 1

%DB1.DBEX12.1 Bool [E] FALSE
%DB1.DBWI4 DEC o
%DE1.0BW16 Hex 1680000
%DB1.0BX12.2 Bool [d] FALSE
%DE1.DBEWIE DEC 269

= %DEB1.DBE20 DEC 1
%DE1.DEB21 DEC 1
%DE1.DEW22 Hex 16#80C8

%Q0.0 Bool |[I FALSE

perate, you have to reset the

"HmilnterfaceCM01".enabledHmi bit set by default to ensure that your entries

are not overwritten by the HMI.
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6.2 Operator control using the watch table

e |Pos/S changeover is performed with the "HmilnterfaceCM01".controlMode bit.

e When operating the HMI, a control word bit is transferred to the SINAMICS
V90 simply by pressing the appropriate button and a setpoint is transferred
simply by entering the value in the appropriate input field. When using the
watch table for operator control, however, the respective control word bit or the
desired setpoint must first be entered in the sendData structure of the
SlaveDataCMO01 DB and then the appropriate sendData.XXX.trigger trigger bit
(XXX = MDI or PZD) must be set (as with HMI operation, the trigger bit is reset
by the Modbus FB).

e The speed setpoint in S mode has to be entered as a normalized™® value. In
IPos mode, the position setpoint has to be entered with the LU dimension.
Unlike HMI operation, the watch table also allows you to change the MDI
acceleration and deceleration override. These values are entered with the
100x%™° dimension.

¢ In S mode, the actual speed value is output as a normalized™® value. In IPos
mode, the actual position value is output with the LU*® dimension.

e Pending errors of the Modbus_Comm_Load and Modbus_Master system FBs
are indicated by the errorModBCom and ErrorModBMaster bits in the
InstModbusCMO1 DB. The data items accompanying the errors, ...hwld,
...Status, ...modbusAddress and ...step, are saved values and describe the
last error, even if it has already been corrected.

Opening the watch table
For operator control, open the DataTransfer&Errors watch table and go online.

Figure 6-6: Opening the DataTransfer&Errors watch table

H QO B2 | # & Fl A % S|[7

* | ] V90MB_at 57-1200
E Add new device
i Devices & networks
~ [1@ PLC_1 [CPU 1215C DC/DCIDC]

]

“HrilnterfaceCM01" enableHm
"HmilnterfaceC01" controlhio
"SlaveDataCMD1" recvData.rat

B

[I§ pevice configuration 5 |/lsenddata
% Online & diagnostics 6 "SlaveDataCMO1" sendData.FZ
» [ 5 Frogram blocks @|7 "slaveDataCMO1" sendData.PZ
» [ Technology objects 8 "SlaveDataCMO1" sendData.FZ
4 External source files 9 "SlaveDataCMO1" sendData.PZ
r [ PLCtags @] 10 *SlaveDataCMO1" sendData Ml
v [ PLC data types @1 "SlaveDataCMO1" sendData .M
- :c.l Watch and force tables 12 "SlaveDataCMO1" sendData M
Bi add newnatchable 13 "SlaveDataCMO1" sendData .M

i DataTransferaErrors I 14 | /i Receive data

---------------- EZ| Forcetabelle [ 15 "SlaveDataCMO1" recvData .PZI

== - . . oo . - - - - —

16 See section 2.1.6
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7 Expansion to multiple Slaves

7.1 Expansion to up to 32 slaves

7
7.1

Expansion to multiple Slaves

Expansion to up to 32 slaves

A communication module can operate up to 32 slaves. To expand the application
example to more than one slave per communication module, always proceed as
follows:

Loop over all slaves

The sequencer in the Modbus FB (without the PORTCONFIGURATION step, see
Figure 3-4) must be processed successively for all slaves. Therefore, modify the
FB so that the sequencer is processed in a loop over all Modbus nodes. In a
modified SlaveDataCMO01 DB, create an array where each array element
corresponds to a slave data set and each data set is of the typeSlaveData type.
The DATA_PTR parameter of the Modbus_Master FB that points to the data
structure to be sent/received in the SlaveDataCMO01 DB is assigned an indexed
variable whose index is the slave number (=Modbus address = array index).

Error handling

In this example, in the event of an error detected by the Modbus system FBs, the
sequencer remains in the current step until the error disappears, is corrected or a
restart is performed. When there are multiple slaves, branching to the next slave
and restarting processing of the sequencer is required even in case of an error.
The data accompanying the error has to be saved per slave so that it is available
for further processing or display purposes.

Multiplex tags in the HMI

Note

7.2

Index-capable multiplex tags can be used in the configuration of the HMI. This
allows you to largely retain the previous operating screens, provided that you add a
Modbus address input field to each screen.

Application example \18\ deals with Modbus communication between
SIMOCODE pro V MR devices and a SIMATIC S7-1200/1500 controller. The
structure of the SCL control program is similar to the one in this example.
However, the software supports up to 32 slaves. You might find helpful
suggestions for your bus expansion in this application.

Expansion to multiple ports

Up to 3 CM1241 communication modules plus one CB1241 communication board
can be operated on a SIMATIC S7-1200 CPU. Therefore, a maximum of 4 x 32 =
128 SINAMICS V90 drives can be operated by one controller. Up to 30 CM PtP
communication modules can be connected to a SIMATIC S7-1500 CPU, which
corresponds to a maximum number of 960 SINAMICS V90 drives that can be
operated"’.

To expand to multiple ports, always proceed as follows:

7 In this case, however, check whether this makes sense for performance reasons.
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7 Expansion to multiple Slaves

7.2 Expansion to multiple ports

Table 7-1: Expansion to multiple ports

No.

Action

1.

Add the required communication modules or the required communication board and

connect the other bus lines with the additional SINAMICS V90 drives to them.

In TIA Portal, add the required communication modules or the required
communication board to the device configuration of the SIMATIC station, PLC_1.

In the user program, an InstModbusCMnn instance of the Modbus FB has to be
created for each port whose hwldentifier input parameter matches the hardware
identifier of the respective port.

For each bus line, create a SlaveDataCMnn slave data DB identical to
SlaveDataCMO01.

For the HMI connection, too, you can create an HmilnterfaceCMnn instance of the

Hmilnterface FB for each bus line.

Add the additional bus lines to the HMI configuration.
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8 Links & Literature

8 Links & Literature

Table 8-1
Topic Title
\1\ Siemens Industry https://support.industry.siemens.com
Online Support
\2\ Download page of the | https://support.industry.siemens.com/cs/ww/en/view/109480267
entry
\3\ S7-1200 Programmable Controller — System Manual
https://support.industry.siemens.com/cs/ww/en/view/109478121
\4\ SIMATIC S7-1200 CM 1241 Firmware Update V2.1.0
Manual
https://support.industry.siemens.com/cs/ww/en/view/108587537
\5\ SIMATIC S7-1500, ET 200MP Automation System
System Manual
https://support.industry.siemens.com/cs/ww/en/view/59191792
\6\ SIMATIC S7-1500/ET 200MP Amendments to
Documentation S7-1500/ET 200MP
https://support.industry.siemens.com/cs/ww/en/view/68052815
\7\ SIMATIC S7-1500 CM PtP RS422/485 HF — Device
Manual
https://support.industry.siemens.com/cs/ww/en/view/59061372
\8\ STEP 7 Basic V13.1 — System Manual
STEP 7 https://support.industry.siemens.com/cs/ww/en/view/109054417
\9\ 3751”;"&7'1200 STEP 7 Professional V13.1 — System Manual
B https://support.industry.siemens.com/cs/ww/en/view/109011420
\10\ Updates for STEP 7 V13 SP1 and WinCC V13 SP1
https://support.industry.siemens.com/cs/ww/en/view/109311724
\11\ Automating with SIMATIC S7-1200 (only in English)
Author: Hans Berger
Published by Publicis Publishing
ISBN: 978-3-89578-385-2
\12\ Automating with SIMATIC S7-1500
Author: Hans Berger
Published by Publicis Publishing
ISBN: 978-3-89578-403-3
\13\ Automating with STEP 7 in STL and SCL
Author: Hans Berger
Published by Publicis Publishing
ISBN: 978-3-89578-397-5
\14\ SINAMICS V90/SIMOTICS S-1FL6 —
Operating Instructions
https://support.industry.siemens.com/cs/ww/en/view/109479012
\15\ SINAMICS V90 SINAMICS V-ASSISTANT Commissioning Tool V1.02.00
https://support.industry.siemens.com/cs/ww/en/view/109479240
\16\ SINAMICS V-ASSISTANT: Online Help
https://support.industry.siemens.com/cs/ww/en/view/109479016
\17\ Modbus Modbus Specifications
http://www.modbus.org/specs.php
\18\ | Related applications | Application example:
SIRIUS SIMOCODE pro V MR: Communication with a
SIMATIC S7-1200/1500 via MODBUS RTU
https://support.industry.siemens.com/cs/ww/en/view/109246623
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https://support.industry.siemens.com/cs/?lc=en-WW
https://support.industry.siemens.com/cs/ww/en/view/109480267
https://support.industry.siemens.com/cs/ww/en/view/109478121
https://support.industry.siemens.com/cs/ww/en/view/108587537
https://support.industry.siemens.com/cs/ww/en/view/59191792
https://support.industry.siemens.com/cs/ww/en/view/68052815
https://support.industry.siemens.com/cs/ww/en/view/59061372
https://support.industry.siemens.com/cs/ww/en/view/109054417
https://support.industry.siemens.com/cs/ww/en/view/109011420
https://support.industry.siemens.com/cs/ww/en/view/109311724
https://books.publicis.de/cms/website.php?id=/de/produkte/automatisierungstechnik.htm&action=detail&pid=30181&pages=1
https://books.publicis.de/cms/website.php?id=/de/produkte/automatisierungstechnik.htm&action=detail&pid=30182&pages=1
https://books.publicis.de/cms/website.php?id=/de/produkte/automatisierungstechnik.htm&action=detail&pid=30156&pages=1
https://support.industry.siemens.com/cs/ww/en/view/109479012
https://support.industry.siemens.com/cs/ww/en/view/109479240
https://support.industry.siemens.com/cs/ww/en/view/109479016
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