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Legal information
Use of application examples

Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sub licensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples, you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement – and continuously maintain – a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Task

Communication between Stepper Drive and a PLC is often required in a diversity of general
“Cutting-to-Lenght“ applications. Taking reciprocating controlled positioning of an axis for
example, communication between a controller (S7-200 Smart)and a Stepper Drive RHINO
MOTION CONTROLS RMCS-1106.

1.1 Overview of the automation task
In the application, RMCS-1106 Stepper Drive controls a RMCS-1107 Stepper Motor using
motion control wizard.

The following figure provides an overview of the automation task:
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2 Automation solution
2.1 Hardware and software components used

2.1.1 Hardware components

No. Component Order number Quantity

1 SIMATIC S7-200 Smart ST30 6ES72881ST300AA0 1
2 Micro-Stepping Motor Driver

(Max. 40Vdc and 2A per phase)
RMCS-1106 1

3 Stepper Motor 3.75° Step Angle 0.65 Kgcm Torque RMCS-1007 1
4 Comfort Panel TP 700 6AV2124-0GC01-0AX0 1
4 Ethernet Cable 1

2.1.2 Software components

User can order these CDs that contain the following software tools:

No. Component Order number Quantity

1 STEP7 Micro/WIN SMART 2.4 6ES7288-SW01-0AA0 1

Note

Most of the hardware components shown in the table are commercially
available in the global market. If unavailable in your country (or region), find an
appropriate substitute at your own discretion.

The table lists key hardware components required for this
project. Other accessories such as cables and wires, supports, terminal strips,
and so on can be purchased separately.
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2.2 Setup

2.2.1 Figure 2-1 Stepper Motor connection
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Note For more detail please refer operating manual of Stepper Drive RMCS-1106 and
Stepper Motor RMCS-1007
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3 Functional mechanisms
3.1 Axis Control

The Axis of Motion provides a single pulse train output with integrated direction control
and disable outputs. It also includes programmable inputs which allow the CPU to be
configured for several modes of operation, including automatic reference point seek. The
Axis of Motion provides a unified solution for open loop control of the speed and position
for either stepper motors or servo motors.

To simplify the use of motion control in your application, STEP 7-Micro/WIN SMART
provides a Motion wizard to configure Axis of Motion and a PWM wizard to configure
PWM. The wizards generate motion instructions that you can use to provide dynamic
control of speed and motion in your application. For the Axis of Motion, STEP 7-
Micro/WIN SMART also provides a control panel that allows you to control, monitor, and
test your motion operations.

The motion control built into the CPU uses an Axis of Motion to control both the speed
and motion of a stepper motor or a servo motor. Using the Axis of Motion requires
expertise in the field of motion control. This chapter is not meant to educate the novice in
this subject. However, it provides fundamental information that will help as you use the
Motion wizard to configure the Axis of Motion for your application.

For more details refer operating manual section 12.2 Using Motion Control

3.2 Control program

3.2.1 AXISx_CTRL subroutine

LAD / FBD STL Description
CALL
AXISx_CTRL,
MOD_EN,
Done, Error,
C_Pos,
C_Speed,
C_Dir

The AXISx_CTRL subroutine (Control) enables
and initializes the Axis of Motion by
automatically commanding the Axis of Motion to
load the configuration/profile table each time the
CPU changes to RUN mode.
Use this subroutine only once in your project
per motion axis, and ensure
that your program calls this subroutine every
scan. Use SM0.0
(Always On) as the input for the EN parameter.

3.2.1.1 Figure 3-1

Input/output Date Type Value

MOD_EN BOOL I, Q, V, M, SM, S, T, C, L, Power Flow

  Done, C_Dir BOOL I, Q, V, M, SM, S, T, C, L

Error BYTE IB, QB, VB, MB, SMB, SB, LB, AC, *VD,
*AC, *LD

C_Pos, C_Speed DINT, REAL ID, QD, VD, MD, SMD, SD, LD, AC, *VD,
*AC, *LD
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The MOD_EN parameter must be on to enable the other motion subroutines to send
commands to the Axis of Motion. If the MOD_EN parameter turns off, then the Axis of
Motion aborts any command that is in progress and performs a decelerated stop.

The output parameters of the AXISx_CTRL subroutine provide the current status of the
Axis of Motion.

The Done parameter turns on when the Axis of Motion completes any subroutine.

The C_Pos parameter is the current position of the Axis of Motion. Based upon the units
of measurement, the value is either a number of pulses (DINT) or the number of
engineering units (REAL).

The C_Speed parameter provides the current speed of the Axis of Motion. If you
configured the measurement system for the Axis of Motion for pulses, C_Speed is a DINT
value containing the number of pulses/second. If you configured the measurement
system for engineering units, C_Speed is a REAL value containing the selected
engineering units/second (REAL).

· Signal state of 0 = positive
· Signal state of 1 = negative

Note The Axis of Motion reads the configuration/profile table only at power-up or when
commanded to load the configuration.

• If you use the Motion wizard to modify the configuration, then the AXISx_CTRL
subroutine automatically commands the Axis of Motion to load the
configuration/profile table every time the CPU changes to RUN mode.
• If you use the Motion control panel to modify the configuration, clicking the
Update Configuration button commands the Axis of Motion to load the new
configuration/profile table.
• If you use another method to modify the configuration, then you must also issue
an AXISx_CFG command to the Axis of Motion to load the configuration/profile
table. Otherwise, the Axis of Motion continues to use the old configuration/profile
table.

3.2.2 AXISx_GOTO subroutine

LAD / FBD STL Description
CALL
AXISx_GOTO,
START, Pos,
Speed,
Mode, Abort,
Done,
Error, C_Pos,
C_Speed

The AXISx_GOTO subroutine commands the
Axis of Motion to go to a
desired location.

3.2.2.1 Figure 3-2

Input/output Date Type Value

START BOOL I, Q, V, M, SM, S, T, C, L, Power Flow
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  Pos, Speed DINT, REAL I, Q, V, M, SM, S, T, C, L

Mode BYTE IB, QB, VB, MB, SMB, SB, LB, AC, *VD,
*AC, *LD, Constant

Abort, Done BOOL I, Q, V, M, SM, S, T, C, L

Error BYTE IB, QB, VB, MB, SMB, SB, LB, AC, *VD,
*AC, *LD

C_Pos, C_Speed DINT, REAL ID, QD, VD, MD, SMD, SD, LD, AC, *VD,
*AC, *LD

Turn on the EN bit to enable the subroutine. Ensure that the EN bit stays on until the
DONE bit signals that the execution of the subroutine has completed.

Turn on the START parameter to send a GOTO command to the Axis of Motion. For each
scan when the START parameter is on and the Axis of Motion is not currently busy, the
subroutine sends a GOTO command to the Axis of Motion. To ensure that only one
GOTO command is sent, use an edge detection element to pulse the START parameter
on.

absolute move) or the distance to move (for a relative move). Based upon the units of
measurement selected, the value is either a number of pulses (DINT) or the engineering
units (REAL).

The Speed parameter determines the maximum speed for this movement. Based upon
the units of measurement, the value is either a number of pulses/second (DINT) or the
engineering units/second (REAL).

The Mode parameter selects the type of move:

· 0: Absolute position

· 1: Relative position

· 2: Single-speed, continuous positive rotation

· 3: Single-speed, continuous negative rotation

The Done parameter turns on when the Axis of Motion completes this subroutine. Turn on
the Abort parameter to command the Axis of Motion to stop execution of this command
and decelerate until the motor comes to a stop.
The C_Pos parameter contains current position of the Axis of Motion. Based upon the
units of measurement, the value is either a number of pulses (DINT) or the number of
engineering units (REAL).

The C_Speed parameter contains the current speed of the Axis of Motion. Based upon
the units of measurement, the value is either a number of pulses/second (DINT) or the
engineering units/second (REAL).
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3.2.3 AXISx_GOTO subroutine

LAD / FBD STL Description
CALL
AXISx_RUN,
START,
Profile,
Abort, Done,
Error,
C_Profile,
C_Step,
C_Pos,
C_Speed

The AXISx_RUN subroutine (Run Profile)
commands the Axis of Motion
to execute the motion operation in a specific
profile stored in the configuration/
profile table.

3.2.3.1 Figure 3-3

Input/output Date Type Value

START BOOL I, Q, V, M, SM, S, T, C, L, Power Flow

  Profile BYTE IB, QB, VB, MB, SMB, SB, LB, AC, *VD,
*AC, *LD, Constant

Abort, Done BOOL I, Q, V, M, SM, S, T, C, L

Error, C_Profile, C_Step BYTE IB, QB, VB, MB, SMB, SB, LB, AC, *VD,
*AC, *LD

C_Pos, C_Speed DINT, REAL ID, QD, VD, MD, SMD, SD, LD, AC, *VD,
*AC, *LD

Ensure that the EN bit stays on until the Done bit signals that the execution of the
subroutine has completed.

Turn on the START parameter to send a RUN command to the Axis of Motion. For each
scan when the START parameter is on and the Axis of Motion is not currently busy, the
subroutine sends a RUN command to the Axis of Motion. To ensure that only one
command is sent, use an edge detection element to pulse the START parameter on.

The Profile parameter contains the number or the symbolic name for the motion profile.
The "Profile" input must be between 0 - 31. If not, the subroutine will return an error. Turn
on the Abort parameter to command the Axis of Motion to stop the current profile and
decelerate until the motor comes to a stop.

The Done parameter turns on when the Axis of Motion completes this subroutine. The
Error parameter (Page 695) contains the result of this subroutine. The C_Profile
parameter contains the profile currently being executed by the Axis of Motion.

The C_Step parameter contains the step of the profile currently being executed. The
C_Pos parameter contains the current position of the Axis of Motion. Based upon the
units of measurement, the value is either a number of pulses (DINT) or the number of
engineering units (REAL).

The C_Speed parameter contains the current speed of the Axis of Motion. Based upon
the units of measurement, the value is either a number of pulses/second (DINT) or the
engineering units/second (REAL).
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3.2.4 Error codes for the Motion instruction

Error Code Description
0 No error
1 Aborted by user
2 Configuration error

(This error occurs if there is an error in the SDB0 configuration.)
3 Illegal command
4 Aborted due to no valid configuration

(This error occurs if there is an error in the configuration table.)
5 Reserved
6 Aborted due to no defined reference point
7 Aborted due to STP input active
8 Aborted due to LMT- input active
9 Aborted due to LMT+ input active
10 Aborted due to problem executing motion
11 No profile block configured for specified profile
12 Illegal operation mode
13 Operation mode not supported for this command
14 Illegal number of steps in profile block
15 Illegal direction change
16 Illegal distance
17 RPS/TRIG trigger occurred before target speed reached
18 Insufficient RPS active region width
19 Speed out-of-range
20 Insufficient distance to perform desired speed change
21 Illegal position
22 Zero position unknown
23 No DI1S output is defined
24 Reserved
25 Aborted due to CPU going to stop
26 Aborted due to expiration of Motion control panel heartbeat
27 to 127 Reserved
128 Axis of Motion cannot process this instruction: either the Axis of Motion is busy

with another instruction, or there was no Start pulse on this instruction.
129 Reserved
130 Axis of Motion is not enabled
131 Reserved
132 Reserved
133 Illegal profile specified. The AXISx_RUN and AXISx_CACHE instructions profile

number range must be between 0 - 31.
134 Illegal mode specified in AXISx_GOTO instruction
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4 Commissioning
4.1 Setting Motion Control Wizard

To start the Motion wizard, either click the Tools icon in the navigation bar and then double-click
the Motion wizard icon, or select the Tools > Motion wizard menu command.
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4.2 Downloading the SIMATIC program
This chapter describes the steps for the installation of the example code.

We offer you examples with test code test parameters as a download. The software examples
support you during the first steps and tests with your STEP7-Micro/WIN SMART. The enable
quick testing of hardware and software interfaces between the products described in the tool.

No. Action Remarks

1. Start STEP7-Micro/WIN SMART
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No. Action Remarks

3. Call up “Communication”.
Click “Communication” and
select the right “Find PLC”.
(All types of S7-200
SMART are available.)
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5 Operation
Here we have HMI screen shown below for controlling the operations i.e.

1) Controlling with settable position and speed.

2) Controlling with ‘Profile’ function.

5.1 Positioning

Address Value Description

V700.2 1 Start Positioning
VD714 Entered from HMI Speed
VD710 Entered from HMI Position

5.1.1 Table 5-1 Positioning address

When you set the input signals as indicated in the Table 5-1, the status changes are shown as
follows:
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5.2 Profiling

Address Value Description

V700.2 1 Start Profiling
VB1223 Entered from HMI Profile Selection
V700.3 Entered from HMI Abort

5.1.2 Table 5-2 Profiling address

When you set the input signals as indicated in Table5-2, the status changes are shown as
follows:
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6 Appendix
6.1 Service and support

                    Industry Online Support
Do you have any questions or need assistance?
Siemens Industry Online Support offers round the clock access to our entire service
and support know-how and portfolio.
The Industry Online Support is the central address for information about our
products, solutions and services.
Product information, manuals, downloads, FAQs, application examples and videos –
all information is accessible with just a few mouse clicks:
support.industry.siemens.com

                     Technical Support
The Technical Support of Siemens Industry provides you fast and competent support
regarding all technical queries with numerous tailor-made offers
– ranging from basic support to individual support contracts. Please send queries to
Technical Support via Web form:
www.siemens.com/industry/supportrequest

                     SITRAIN – Training for Industry
We support you with our globally available training courses for industry with practical
experience, innovative learning methods and a concept that’s tailored to the
customer’s specific needs.
For more information on our offered trainings and courses, as well as their locations
and dates, refer to our web page:
www.siemens.com/sitrain

                   Service offer
Our range of services includes the following:
· Plant data services
· Spare parts services
· Repair services
· On-site and maintenance services
· Retrofitting and modernization services
· Service programs and contracts
You can find detailed information on our range of services in the service catalog web
page:
support.industry.siemens.com/cs/sc

                   Industry Online Support app
You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:
support.industry.siemens.com/cs/ww/en/sc/2067
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6.2 Application support
Siemens Ltd
RC-IN DI FA TECH SUP
Thane Belapur Road
Thane 400601, India

Pre-sales Support
Email: rginslpresales-fa.in@siemens.com

6.3 Links and literature
 Table 6-1

Topic Title / link
/1/ Reference to the

document

/2/ Siemens Industry
Online Support

http://support.automation.siemens.com

/3/ Industry Mall-
Siemens DE

https://eb.automation.siemens.com/goos/WelcomePage.aspx?regionUrl=/d
e&language=en

/4/ S7-200
SMART
System Manual

https://assets.new.siemens.com/siemens/assets/api/uuid:aa045b50-b9f4-
4e46-a4c4-ca882c5f00ec/version:1573480788/s7-200-smart-system-
manual-en-us.pdf

/5/ S7-200  SMART
website

https://new.siemens.com/in/en/products/automation/systems/industrial/plc/si
matic-s7-200-smart.html

6.4 Change documentation
 Table 6-2

Version Date Modifications

V1.0 01/2020 First version


