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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: http://www.siemens.com/industrialsecurity.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 2


https://support.industry.siemens.com/
https://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity

Table of contents

© Siemens AG Copyright 2020 All rights reserved

Table of contents

[ =To T LI T 0 ] 1. = U0 o SRS 2
1 ] 4 o To [UYox 110 ] o WP TPPPPPPRPPN 4
1.1 OVBIVIBW. ...ttt ettt ettt et e e e e e st e e e e e e s e annnbeeeeaaeeeaannnnes 4

2 Yo [ 1T Y o S TR 5
21 SOIULION OVEIVIEW ...coiiiiiiiiiiiiiciee ettt e e e e eneees 5

2.2 Hardware and Software COMPONENES ..........eeeeiiiieeiiiiiieee e 6

221 VAIAILY e 6

2.2.2 Used COMPONENLS.........uviiiiieeeeiiiiieiee e e e e e s ssinire e e e e e s s s nnrner e e e e e e s e snananneees 6
Hardware COMPONENLS ......cevieeeiiiiiiiiee e e e s e e e e e e e e e e naenne s 6

Standard software COMPONENES ........c.c.uvveeeeeeiiiiiiieeeee e 6

Sample files and ProjECtS ......uvvveeiiiiiiiiiiiiee s 6

3 12 3= E] o= PSPPSR 7
3.1 Basics regarding SINAMICS V90 PN version..........cccccceeveeeie. 7
SUPPOIted tElEGramS ......ceiiiiiiii et 7

NUmMber Of O dVICES.......uuviieeiiiciiieie e 7

3.2 Installation and STArtUP ........cooviiiieiiiie e 8

3.21 Hardware installation .............cooiiiiiiiiiiie e 8

3.2.2 I = 1 U o USSP 8

4 (070] 01 To [ 0T = 11410 o [ PRSP 9
4.1 V90 PN configuration via V-ASSISTANT ..........ccccii, 9

4.2 Configurations in STEP 7-Mircro/WIN SMART ........cvvvvvvivieiiieiernnnnnnns 14

5 Operation of the application ... 19
51 SINA _POS iNtrOAUCHION.........evviiiiiiiiieeieieieseeeeveeeveeeeeseeeeeeeeeeeserereeenenane 19

5.1.1 Input and output interface of SINA_POS instruction.......................... 19

51.2 Operations in STEP 7-Mircro/WIN SMART ..o, 26

6 N ] o 1= T 1) PSSO 30
6.1 Service and SUPPOIT........evi ittt 30

6.2 APPICALION SUPPOIT ....eiiiiiiiieiiiiiee e 31

6.3 Links @nd LItErature...........ceevvieeiiiiiiiieieee e e e 31

6.4 Change doCUMENTALION .........uueiiiiiiiie i 31

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 3



1 Introduction

© Siemens AG Copyright 2020 All rights reserved

1 Introduction

1.1 Overview

Introduction

STEP 7-Micro/WIN SMART V2.4 and the S7-200 SMART V2.4 CPU firmware add
functions of PROFINET communication. It supports the communication connection
with SINAMICS V90 PROFINET and this POROFINET communication port
supports 8 SINAMICS V90 PN connections. In this manual, the basic applications
of the basic positioner (EPOS) in SINAMICS V90 PN with S7-200 SMART will be
described in detail.

Overview of the automation task

The figure below provides an overview of the automation task.
Figure 1-1
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2 Solution

2 Solution

2.1 Solution overview

Schema Display

The following figure displays the most important components of the solution:
Figure 2-1

1O supervisor

—
10 controller
10 device

eIl
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[&]
IHD

Delimitation

This document is not focusing on every content of blew topics, but for the general
usage information which will be found in it.

e Profinet communication

e STEP 7-Micro/WIN SMART V2.5

e SINAMICS V90 PN EPOS function
Basic knowledge of these topics is assumed

Required knowledge

Basic knowledge on S7-200 Smart PLC and Program software of STEP 7-
Micro/WIN SMART are assumed.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020
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2 Solution

2.2 Hardware and Software Components

221 Validity

This application examples are valid for

e STEP 7-Micro/WIN SMART V2.5 or newer

e S7-200 Smart PLC FW2.5 or newer

¢ SINAMICS Control Library update tool V1.1.0 or newer

e SINAMICS V90 PN FW 1.03 or newer

222 Used Components

This application was generated with the following components:

Hardware components

Table 2-1
Components No. Article Number Note
SIMATIC S7-200 SMART CPU ST60 1 6ES7288-1ST60-0AA0 | V2.5
SINAMICS V90 PN 200V 1 6SL3210-5FB10-1UF0 | 100W
SIMOTICS 1FL6 motor 1FL6024-2AF21-1AA1 | 100W
Standard software components
Table 2-2
Components No. | Article Number Note
STEP 7 Micro/WIN SMART V2.5
V-Assistant for V90 PN commissioning V1.06

Sample files and projects

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

Table 2-3

Component

Note

SINAMICS V90 PN EPOS function with S7-200
Smart PLC.smart

Project file

S7-200SMART PLC

SINAMICS V90 PN EPQOS function with S7-200
Smart PLC_V1.0

Reference document

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020
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3 Basics

3 Basics

3.1 Basics regarding SINAMICS V90 PN version

Supported telegrams

When SINAMICS V90 PN is working in EPOS mode, the following telegrams are
supported:

e Standard telegram 7
e Standard telegram 9
e Standard telegram 110
e Standard telegram 111

Among these four telegrams, telegram 111 is factory default telegram and the
mostly frequently used one. Thus, the telegram 111 will be used in this basic
application.

Number of 1O devices

When the basic positioner (EPOS mode) is used in SINAMICS V90 PN the number
of 10 device depends on the number of slaves supported by the controller; For
SIMATIC S7-200 SMART PLC supports maximally 8 slaves (IO devices or
SINAMICS V90 PN).

NOTE You can only use SIMATIC S7-200 SMART ST/SR20, ST/SR30, ST/SR40,
ST/SR60 CPU as PROFINET IO controller. The firmware version must be V2.4
or higher.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 7
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3.2 Installation and startup
3.2.1 Hardware installation
The figure below shows the hardware configuration of the application:

Figure 3-1

L

1lphase N

230V T
PE.
PE:

3.2.2 Trial-run

Table 3-1

No. Action Remarks

1. Set V90 PN P29018 to be 1 JOG function is enabled when
p29018=1

2. Switch to JOG menu with BOP operation

Press A or W button to run the motor Check if the motor can run properly

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020
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4 Configuration

4 Configuration

In this section, use the S7-200 Smart ST60 CPU to connect with V90 PN. The
configuration of VOOPN and STEP 7-Micro/WIN SMART V2.5 will be described in
detail. The used telegram is telegram 111 and V90 PN works with EPOS mode.

4.1 V90 PN configuration via V-ASSISTANT

Table 4-1

Step

Description

1.

Go online with V-Assistant

SINAMICS V90, Articke NO_-6SL3210-5FB10-1UFx, V10300

Online

Offline

Selectlnguags Engish - [ ok Caoe |
1. Select the “Online” working mode
2. Click the “OK” button to proceed

Change control mode

Task Navigation

A Siemens SINAMICS V90 dnve with the
foliowing article number Is selected

Select drive

SL3210-5FB10-1UFX

» Set PROFINET Line supply 230 V
Rated power 01kwW
Rated current 14A

» Parameternze

» Commission

Control Mode

» Diagnostics ik
g Basic positioner control (EPOS) « | | Posttioning

Servo on [

1. Open the drop-down list
2. Select “Basic positioner control (EPOS)”

Note:

Change of the control mode needs a restart of servo drive,
so the parameters must be saved before drive restart.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC

Entry-ID: 109780748, V1.
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4 Configuration

Step

Description

3.

Configure telegram settings

After successfully switching to EPOS mode, you can select the telegram to 111
according to actual application:
T

—tcw o W

Select e

The (v Mg [T ree— T G iy -
T e S P W

PRIP 0 L A AT Th M S R ) D W O e M S %
- e Lt

PID @ s - -

o Hpee w8 P

Aepes temgem L_S————i owem___jwes
« Sommissien o ;g + O (P L by W o + % Pty or sy o0

" = 800 T prwioe & prmwir) 0 » OF - £« by o cpeeaton (6 e tapied

] 15 M0 CPP piie AV § = OO " 1 CH A S e M & )
» Ougroecs o 11« b Speciton (P 31 e ena o * < b prwasen

e % Do gt ey e €+ ey e +# o comet cown st 10612 rtve

" 1+ S0 wormeswn v O+ revw—— e % bt 00 o o 1P

1. Click “Select telegram”
2. Select telegram 111 from the drop-down list.

Configure network settings

X3sIC POSBONDT CoNtrol mode

Name ol PH staton
Select drive

valpm

« Set PROFINET

Note. Only rambers0~9), letlers n lower case(a-2) and characlers (- and ) in Engish are
acceptable
P protocol
» Parameterize
P address of PN stahion 192 |.: 168 |, a
Sutinet mask of PN staton 200 | 265 || 2306 |. 0

» Commission

Defaut gaiesay of PN staton O I 0 B¢ G 0
» Diagnostics
Save and achivaie the PN stabon nasme ang IP protocol
Save and acive

Click “Configure network”
Input “v90pn1“as the device name.
Input valid IP address for the drive.
IP addree:192.168.0.2

Subnet mask:255.255.255.0
Click the “Save and active” button.

PP wonNpRE

Note:

After setting and saving, you need to restart the servo drive.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 10
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4 Configuration

Step

Description

5.

Configure mechanism
Set relevant mechanism parameters according to actual mechanism system:

Task Navigation
1 Set mechanism

Select drive
Please set the related parameters according to the selected mechanical structure

» Set PROFINET

Belt pulley Rack and pinion Roll feed

~ Parameterize

Set mechanism

Set the gearbox factor

N 1| N: Load revolutions

M 1/ M: Motor revolutions

Set the length unit per revolution of the load
m

» Commission Example

For example, ball screw with a pitch of 10 mm/revolution. And the 10 mm shouid have a resolution of 1 pm (ie. 1 LU= 1
| 1m). So. one load revolution corresponds to 10000 LU, and p29247=10000

Click “Parameterize®
1. Click “Set mechanism*
2. Set the gearbox factor. In this example, keep default settings

3. Set the length unit per revolution of the load. In this example, keep default
settings.

Configure referencing
Configure the referencing mode:

Set referencing - current telegram: 111

Select drive
Referencing mode 2: Encoder zero mark only
0. Signal REF
» Set PROFINET Searching direction |1 Reference cam (signal REF) and encoder zero mark ojLu

I Encoder zero mark only

)
~ Parameterize

With reversing cam
® No Yes Coordinate value of
2 i the reference point

Speed of approaching reference 3001 1000LLn | (:) ~

point °

Speed of searching zero mark 300/ 1000LWmin F=========1=====3 - N

(s
Configure inputs/outputs
[ir trpcre o e e Encoder zero mark
Configure g Max. distance for searching zero —_ { s = R
0
View all parameters
» Commission
SREF (STW1.11) &

Click “Parameterize”
1. Click “Configure referencing”

2. Three referencing modes are available for SINAMCIS V90 PN working in
EPOS mode. In this example, select the third mode: “Encoder zero mark
only”

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 11
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4 Configuration

Step

Description

7.

Configure setpoint parameters

Configure setpoint parameters for EPOS traversing block, EPOS MDI and EPOS
Jog:

Task Navigation Basic positioner control mode

EPOS setpoint settings s
Select drive

[Maximum acceleration 100] 1000 LU/S* Maximum deceleration 100[1000 LY,

PROFINET | raversing block EPQS jog MDI positioning
¥ BREERCEIN ‘_

600 100.0000 100.0000

x 600 100.0000 100.0000

~ Parameterize 600 100.0000 100.0000
600 100.0000 100.0000

600 100.0000 100.0000

600 100 0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

600 100.0000 100.0000

L 600 100 0000 100.0000

» Commission [EE 0 600 100.0000 100.0000

Task settings
» Diagnostics

Click “Set parameter setpoint”

1. Click to switch between the headlines of traversing block, EPOS Jog and MDI
positioning

2. Input a target position for traversing block 0. In this example, set 10000LU as
the distance.

3. Click “Task settings” to configure task setting for traversing block 0:

1o Teskpasat __ paaneter —— postonng mode_| conimuton conaton —_ ceniers

0 1 POSITIONING ~ 0 | Relative v}End v Show block ~
1 1 : POSITIONING ~ 0 ~ Show block ~
2 1 POSITIONING -0 ~ Show block ~
3 1 : POSITIONING >0 v Show block ~
4 1 : POSITIONING >0 Absolute ~ End ~ Show block ~
5 1 : POSITIONING >0 Absolute ~ End v Show block ~
6 1 : POSITIONING >0 Absolute ~ End v Show block ~
T 1 POSITIONING >0 Absolute ~ End ~ Show block ~
8 1 : POSITIONING ~ 0 Absolute ~ End v Show block ~
9 1 : POSITIONING ~ 0 Absolute ~ End ~ Show block ~
10 1 : POSITIONING >0 Absolute ~ End ~ Show block ~
1 1 POSITIONING >0 Absolute ~ End ~ Show block ~
12 1: POSITIONING ~ 0 Absolute ~ End ~ Show block ~
13 1 : POSITIONING >0 Absolute > End ~ Show block ~
14 1 : POSITIONING >0 Absolute ~ End v Show block ~
15 1: POSITIONING ~ 0 Absolute ~ End ~ Show block ~
In this example, use the “relative positioning” for traversing blocks O.
Note:

You also could set other parameters according to the actual
application like torque limit, DI/DO, maximum
acceleration/deceleration, Jog and MDI settings, etc. For
SINAMICS V90 PN EPOS function, you could refer to the
operating manual of VOOPN as below:

https://support.industry.siemens.com/cs/cn/en/view/109763150

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 12
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4 Configuration

Step Description

8. Save parameter settings into drive ROM

SIEMENS SINAMICS V-ASSISTANT - default.prj

Project Edit Swittch Tools Help
'HES X 5G|,y |diC ilEae|?

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 13
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4 Configuration

4.2 Configurations in STEP 7-Mircro/WIN SMART

From STEP 7-Micro/WIN SMART V2.4 version, it provides SINAMICS Control
library to make the drives configuration and program easier. You can control the
position and speed of physical drive and read or modify the drive parameters with
SINAMICS library. SINA_POS will be used with SINAMCIS V90 PN EPOS mode in
this application and will be described in detail.

NOTE The library version of SINAMICS Control should start from V1.1, if user install
STEP 7-Micro/WIN SMART V2.4, the SINAMICS Control library version is V1.0
and the upgrade of SINAMICS Control library is necessary. User could use the
update tool to do the upgrade. Please refer to below link download this tool.

https://support.industry.siemens.com/cs/cn/en/view/109766118

Table4-2
Step description
1. Create a new project
(G RI=A" A

[l Edit View PIC  Debug  Tools Help

|7 Open | | 3* Import ~ f ’ © k3 Preview | /3 Project _iCreate =
| Close %3 Export ~ “:?) L)) Page Setup Z/JOpen Folder
New Save .| Upload Download | Print GSDML
v - - Management

ot 24 system Block X

L M
= @ Projct] ,1 %#‘» 0

Communication | Ethemet Port
Digital Inputs =
10.0-10.7 1P address data is fixed to the values below and cannot be changed by other means
11.0-11.7 —
12.0-12.7
13.0-13.7 —_—
14.0-14.7 [
Digital Outputs
Retentive Ranges [

V0206 00_00.00.07.00 |10.0 Q0.0 BES? 288-1ST60-0AA0

m im im

v

>

Security
Startup \

Background Time

Select Communications Background Time (5 - 50%)
10~

RS485 Port

RSA48S5 settings allow you to adjust the communications parameters that the PLC and
HMI devices use to communicate

Address: 2 ~|

Baud Rate: [0.6Kbps v

| oK Cancel

1. Open STEP 7-Mirco/WIN SMART
2. Select the CPU module. In this application, CPU ST60 is used.
3. Select the CPU FW version. In this application, V02.05.00 is used.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
Entry-ID: 109780748, V1.0, 03/2020 14
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4 Configuration

Step

description

2.

Install SINAMICS V90 PFOFINET GSD

() NEd& -

File

JIEET AR

s - | Upload Dowrnoad

gm.

MAIN x| SBRO INT.O

i Project
Jﬁgsﬁup &Pou

5 Data Page

‘ QM
%mm

Management

= Progact]
» Whats New
| CPU STE0
{3 Program Biock
&2 Symbol Table
511 Status Chart
@ [ Data Biock
& System Biock
# @ Cross Reference
B Communications.
-8 Wizards
& £ Tods
=@ Instructons
@ Favortes

@@ Communications.
& {8 Compare

- Cornert

-l Counters

& @ Floatng-Pont Math
& @ Integer Math

&8 Interrupt

& Logeal Operations.
@ Move

i Program Cortrol

& ShiuRotate

&4 String

& Table

@ Timers.

&) PROFINET

& @ Lbranes

| Manage general station description files
Introduction

Imported GSDML files.

@‘, — -

"GSDML management" allows you to install and delete GSOML files for PROFINET.

=! GSOML-V2

I [D-\GSDL\GSDML_file_v2.32_sinamcis v0pn. Sois0aan,

2020-03-06 1307 . | OK

=g}

Download the SINAMICS V90 PN GSD file from below link:

https://support.industry.siemens.com/cs/cn/en/view/109737269

1. Uncompressed the download file and install it.

Conflgure Profinet connection via PROFINET Wizard

JJ

& . [ ]
i.i *._Sﬁm:i‘a’«*.;s.'j

mmmmumu

| CPuST8)
& Ll Progen BRock
1 Spreal Tabie
& L S Dt
L Oatafioc.
ul Srewn oo
# 3 Cxcor Retemrce
8 Comwmaston
{3 ‘Warack
514 Tookt
@ (4 irevueton

2. Click the headline “Tools”
3. Select the “PROFINET”
4. Enable “PROFINET controller”

==

"'_f rh |

This scawnd slows you 10 configure & PROFIMET retwork o5 by c3p. The PROFRET configration
opact, whah e be downkiading 19 B AL XoROW Wih Te rgiec

PLE Role
Salnct a roke Sor e PLC.

= o
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4 Configuration

Step

description

4,

Make device configuration for PLC

T (it

Loramides e

tmeatim

P

maatas [m om0 S ) (=15 I e |
e T T Y 2 -
Dmtws | &

Ty, pands

oAbt | T4 T s b Fa i
e

Frm s o

1. Inputthe IP address for PLC:192.168.0.1

2. Set the station name: smart200

racin ¢ L s

| TR T —— e

—p

e
T L

e LTI
Hald T 4] b £, B i o
e B i
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4 Configuration

Step

Descriptions

5.

Insert SINAMICS V90 PN into Profinet network

AT Corliguman o
mp— - T K
e = L
I TRAAMECE N PN 1 OO | = Taed N
LM P LB F = msao
IrieelD R 0 P VOM G
ot e
oo iy o
Pt
P isdeer CH ] L M . [ 00 Seeielecke L) w]
e e . . IW . Dot iy 0 -
e ]
Darmscw: fida
ice i Top e £ r—
LT T T R

) e B, 1 P VLS il
PR S, et [T, B e v
pin s e, e e

Ao —

Click the “PROFINET-IO” and select the “SINAMICS V90 PN V1.0V1.00”

1. Click “ Add”

2. Double click the “Device Name” and change the device name to “v90pn1”
3. Double click the “IP address” and change the IP address to “192.168.0.2”
4. Click “Next” to next steps.

| 3E=2 I SN VI WYLV 4K
) 5ammar 00y Ok B AT s e s e o St Gy .
NS Yl P 1 OvL00- g STANMCS v % ¥4
) SIS v i 0 B D -t
e 00 wpat 1T
et -
ety A et
S ™A TR0 .
A Fo! o

B Pt § 2084
'
B, St Comnt Pt 1

-t T o 12

hnzw:w: Meges PO I370_[13 i) . [E] ] ]
R )8 2]

L 2 )

e
B

e J e I e e

1. Click the “Submodule”
2. Select the telegram 111 for this application and drag it to left side empty slot
3. Change the update time to minimum: 4ms.

Note:
The minimum update time also depends on the communication

component set for PROFINET, on the number of PROFINET devices and
the quantity of configured data.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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4 Configuration

Step Descriptions

7. Finish the PROFINET Wizard configuration
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1. Click the “Generate”
2. Click the “OK”

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

5 Operation of the application

5.1 SINA_POS introduction

In the following paragraph, function block SINA_POS will be used to perform the
operations of SINAMICS V90 PN with EPOS (Basic positioner).

5.1.1 Input and output interface of SINA_POS instruction

This function block should be used with telegram 111 and servo driver works under
EPOS mode.

Figure5-1 SINA_POS instruction

SIN&_POS
4EN
4 ModePos ActVelocity
= Position ActPosition
- Velocity Warn_code
- Enableduxis Fault_code
4 CancelTraversing Done
4 IntermediateStop
- Execute
-5t |_add
-5t_0_add

Control_table
Status _table

i

NOTE For the four inputs “St_|_add”, “St_Q_add”, “Control_table” and “Status_table”,
the mode of addressing instruction operands is the indirect addressing.

You must enter an ampersand (&) at the beginning of the input operand and
keep the offset consistent with that in the PROFINET wizard.

Table 5-1 interface parameters of SINA_POS instruction

Parameter and type

Data type

Description

ModePos

IN

INT

Operating mode:

1 = relative positioning

2 = absolute positioning

3 = positioning as setup

4 = referencing (active homing)

5 = referencing (set reference point)
6 = traversing block 0 — 15

7 = jog mode

8 = incremental jog

Position

DINT

Position setpoint in [LU] for direct setpoint
input / MDI mode or traversing block
number for traversing block mode. (Default
= O)

Velocity

DINT

Velocity in [LU/min] for MDI mode.
(Default value = 0 [1000LU/min])

EnableAxis

BOOL

Switching command: 0 = OFF, 1 = ON

CancelTraversing IN

BOOL

0 = reject active traversing task
1 = do not reject (Default)

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

Parameter and type Data type Description
IntermediateStop IN BOOL 0 = active traversing command is
interrupted
1 = no intermediate stop (Default)
Execute IN BOOL Activate traversing task/setpoint
acceptance/ activate reference function.
St | add IN DWORD Pointer of | memory area starts address for
T PROFINET 10. For example, &1B128.
St Q add IN DWORD Pointer of Q memory area starts address
- for PROFINET I0. For example, &0B128.
Control tablel! IN DWORD Pointer of the start address of
B Control_table. For example, &VD8000.
Status table? IN DWORD Pointer of the start address of Status_table.
B For example, &vD9000.
ActVelocity ouT DWORD | Actual velocity
ActPosition ouT DWORD | Actual position in LU
Warn_code ouT WORD The warning code information from V90.
Fault_code ouT WORD The fault code information from V90.
Done ouT BOOL Target position is reached when the

operating mode is relative positioning or
absolute positioning.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

Definition of “Control_table!” parameters
Table 5-2 Control_table parameter

Byte Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 Bitl Bit0
offset

0 Reserved Reserved | AckError | FlyRef | Jog2 | Jogl | Negative | Positive
1 Reserved

2 OverV: Velocity override is active for all modes. The value range is 0%~199% and
3 the default value is 100%.

4 OverAcc: Acceleration override is active. The value range is 0~100% and the

5 default value is 100%.

6 OverDec: Deceleration override is active. The value range is 0~100% and the

7 default value is 100%.

8 ConfigEpos?®

9

10

11

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

Description of “ConfigEpos®’configuration
The following table lists the bit mapping between “ConfigEpos” and “Telegram111”

NOTE

Table 5-3
ConfigEpos Telegram Meaning
ConfigEP0s.%X0 STW1.%X1 OFF2: 1 = no pulse inhibits
ConfigEP0s.%X1 STW1.9%X2 OFF3: 1 = no pulse inhibits

ConfigEP0s.%X2 EPosSTW2.%X14 | Software limit switch: 1 = active)
ConfigEP0s.%X3 EPosSTW2.%X15 | Stop output cam: 1 = active
ConfigEPo0s.%X4 EPosSTW2.%X11 | reserved

EP0sSTW2.%X10 | reserved

ConfigEP0s.%X5

ConfigEP0s.%X6

EP0sSSTW2.%X2

signal source reference mark

ConfigEP0s.%X7

STW1.%X13

external block change

ConfigEP0s.%X8

EP0SSTW2.9%X12

continuous setpoint transfer MDI: 1 = active

ConfigEP0s.%X9 STW2.%X0 reserved
ConfigP0s.%X10 STW2.%X1 reserved
ConfigPos.%X11 STW2.%X2 reserved
ConfigEP0s.%X12 STW2.%X3 reserved
ConfigEP0s.%X13 STW2.%X4 reserved
ConfigePo0s.%X14 STW2.%X7 reserved
ConfigeP0s.%X15 STW1.%X14 reserved
ConfigEP0s.%X16 STW1.%X15 reserved
ConfigEP0s.%X17 EP0sSTW1.%X6 reserved
ConfigEP0s.%X18 EP0sSTW1.%X7 reserved
ConfigEP0s.%X19 EP0osSTW1.%X11 | reserved
ConfigP0s.%X20 EP0sSTW1.%X13 | reserved
ConfigEPos.%X21 EP0sSSTW2.%X3 reserved
ConfigEP0s.%X22 EP0SSTW2.%X4 reserved
ConfigEP0s.%X23 EP0SSTW2.%X6 reserved
ConfigEPo0s.%X24 EP0SSTW2.%X7 reserved
ConfigEP0s.%X25 EP0SSTW2.%X12 | reserved
ConfigEP0s.%X26 EP0sSSTW2.%X13 | reserved
ConfigEP0s.%X27 STW2.%X5 reserved
ConfigEP0s.%X28 STW2.%X6 reserved
ConfigEP0s.%X29 STW2.%X8 travel to fixed endstop: 1 = active
ConfigEP0s.%X30 STW2.%X9 reserved

In order to make SINAMICS V90 PN could be enable, you need to do the
assignment of ConfigEpos in the program and the initial value of ConfigEpos
must be equal to 3. (it means that ConfigEPos. %X0=1and ConfigEPos. %X1=1)

V1.0, 03/2020
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5 Operation of the application

Definition of “Status_table?” parameters

Table 5-4
Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
offset
0 Reser | Over- AxisE | AxisWarn® | Lockout” | AxisRef® | AxisPos | Axisenabled*
ved rang_E | rror® OK>
rrort?
1 Error ID*: Identify the error type.
2 Actmode: Currently active mode. (Default = 0)
3
4 Epos_zsw1'?: Status of EPos_zsw1 (bit-granular). (Default = 0)
5
6 Epos_zsw213: Status of EPos_zsw2 (bit-granular). (Default = 0)
-

Axisenabled*: Drive is ready and switched on. (Default = 0)
AxisPosOK®: Target position of the axis is reached. (Default = 0)
AxisRef®; Reference point set. (Default = 0)

Lockout”; Switching-on inhibits. (Default = 0)

Axiswarng: Drive alarm is active. (Default = 0)

AxisError®: The drive has an error. (Default = 0)
Over-rang_Errorl® The data you enter is out of the range.

Error ID! for the “Status_table” parameter
Table 5-5 Error codes for the “Status_table”

Error code Description

No error.

An error from the drive is detected.

The drive is disabled.

The selected mode is not supported.

Alw|Nn| ko

supported value range.

The rate of parameters OverV, OverAcc and OverDec exceeds the

block".

5 The selected block is out of range under the motion mode "traversing

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

Epos_zsw1'? assignment

Table5-6 Epos_zswl

Bit Addr. Designation Drive Function
parameter chart
0 ActTrvBit0 Active traversing block, bit 0 r2670.0 3650
1 ActTrvBitl Active traversing block, bit 1 r2670.1 3650
2 ActTrvBit2 Active traversing block, bit 2 r2670.2 3650
3 ActTrvBit3 Active traversing block, bit 3 r2670.3 3650
4 ActTrvBit4 Active traversing block, bit 4 r2670.4 3650
5 ActTrvBits Active traversing block, bit 5 r2670.5 3650
6 Bit6 Reserved
7 Bit7 Reserved
8 StpCamMinAct | STOP cam minus active r2684.13 3630
9 StpCamPlIsAct | STOP cam plus active r2684.14 3630
10 | JogAct Jog mode is active r2094.0* 2460
11 | RefAct Reference point approach mode r2094.1* 2460
active
12 | FlyRefAct Flying referencing active r2684.0* 3630
13 | TrvBlAct Traversing blocks mode active r2094.2* 2460
14 | MdiStupAct In the direct setpoint input / MDI r2094.41 2460
mode, setup is active
15 | MdiPosAct In the direct setpoint input / MDI r2094.31 2460
mode, positioning is active

1r2669 (function diagram 3630) displays bit-granular. P2099 [0] = r2699 is
interconnected at the input of the connector-bisector converter for this purpose.

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5 Operation of the application

Epos_zsw2'3 assignment
Table5-7 Epos_zsw2

Bit Addr. Designation Drive Function
parameter chart

0 TrkModeAct Follow-up/tracking mode active r2683.0 3645

1 VeloLimAct Velocity limitation active r2683.1 3645

2 SetPStat Setpoint static r2683.2 3645

3 PrntMrkOut Print mark outside outer window r2683.3 3614

4 FWD Axis moves forward r2683.4 3635

5 BWD Axis moves backward r2683.5 3635

6 SftSwMinAct Minus software limit switch actuated r2683.6 3635

7 SftSwPIsAct Plus software limit switch actuated r2683.7 3635

8 PosSmCaml Position actual value <= cam switching | r2683.8 4025

positionl
9 PosSmCam?2 Position actual value <= cam switching 12683.9 4025
position2

10 | TrvOutl Direct output 1 with the traversing block | r2683.10 3616

11 | TrvOut2 Direct output 2 with the traversing block | r2683.11 3616

12 | FxStpRd Fixed stop reached <not used> | 3645
(r2683.12)

13 | FxStpTrRd Fixed stop clamping torque reached <not used> | 3645
(r2683.13)

14 | TrvFxStpAct Travel to fixed stop active <not used> | 3645
(r2683.14)

15 | CmdAct Traversing active r2683.15 3645

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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5.1.2 Operations in STEP 7-Mircro/WIN SMART

Table5-8 Operations

Step Descriptions

1. Making PLC programming

1. Open program view by clicking “Main [OB1]"and drag the “SINA_POS” to

main program from library.
',.';;"’:':,‘ l:m -—. - '- .' m
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§1-40 Mackas ITTU Macta 2.0y 3

e

2. Create the following variables address:-

Mode_setting VW7000
Position_setting VD7002
Velocity_setting VD7006
Enable V7010.0
Non_stop V7010.1
Non_pause V7010.2
Start V7010.3
Control_table VD8000
Status_table VD7500
ActPosition VD7020
ActVelocity VvD7024
Warn_Code VW7028
Fault_Code VW7030
Done V7032.0
OverV VW8002
OverAcc VW8004
OverDec VW8006
ConfigEpos VD8008

SINAMICS V90 PN EPOS function with S7-200 Smart PLC
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2. Making the program base on the symbol table
1. Make the praogram

w MAIN x| SBRO _
| Program Comments
1 | Network Comment

Always_OnSM0.0

— e

Mode_s~\AW7000 ModzP~ Actver” FActelocity VD 7024
Position_~:VD 70024 Position ActPosr™ fActPosition’ VD 7020

SINA_POS

Velocty_~VD7006+4
Enable 701004
Nen_stopV7010.14
Non_pau™¥7010.2+

Velocity Wam_™
Enable™ Faull_c™
Cancel™ Done
Interme™

-\Wam_C Vw7028

-DoneVY70320

- Faul_Co™ Vw7030

© Siemens AG Copyright 2020 All rights reserved

StaitV7010.34Execute
§B1284S1_|_add
08128451 Q_a™
LControl™ &YD30004 Contral™

&Status™:&VD 7500 Status ~

ActPashon | VD7020

ActVelocity | VD724
Always_On | SMO0 | Always ON
Control_table | VD800

Done V70320

Enable V70100
Faudt_Code VW7030
Mode_settng | VAW7000
Non_pauze | v7010.2 |
Non_stop (V70101
Posibion_setting | VD702

Stat [V7010.3

| Status_tabie | VD7500
Velochy_setting | VD7005
‘Wain_Code | VW7028 1

Note :

The “St_I_add” and “St_Q_add" refer to the telegram assigned address. Such
information can be found in the PROFINET configuration as follows:

FPET retrax

P ST60jmmart200) Chick the “Add” bution to add & module for this devics.

B STANGCS VS0 PY VL OW1.00 v20pnl ; "

£ SDANICS V90 Pre v O o woddeNove Sk Stk PN Siospodent e Sex Brel PO Satidden Oubad Sue

| B Sy f- 0 ! ! !
hl’lm ‘orm |
B o1 L
R P2 L ! | |
F- . 13 ! ! ! ]
hwmmum _l‘ | | |
G s FROFate 12
(B SEVENS telegm 111, FZD12A2 13 E—J= C—J=«
A {14 ! | ! |
R L
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5 Operation of the application
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Step Description
2. Assign the V-Memory for Library to use, right click the “Library” and select
“Library memory”
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5 Operation of the application

Step Description
4, Test the program with the status table monitor
MAN x| SERO | ANAROS | MR
| Prsy s Comonardi
5 [ Howat Corant
Al o (EC5M00 BELGE
e
< Sabes Chunt %
G0 1 Coox -. . - u -'l..
TSRS Wi Core o pos VOO0 Sigead |
o Isgeed =
ha:‘o\:‘z_'l&m »!w T |
iy Overs wam Soned T
W B S\ VN3 8 ..
At mon Yoy 4 1l
{Ack 1.5, ] B Mo (g | = i
m sr‘:l.u“u' T inagr T (I Mon_sensV7H102 4] | =
Tored 1dde TvEaE | R S Erakie V100 ] [
= TVNL0 P ook, ety VIE  Sigred +10¢
e — A et g -
[Viccs, g Varam 1 L T [«
[ Wan_paan Tvao2 | iy o | Sigred | oo
| Nan_3zg _yanol ! My w1 Sgnad |+
Pockon_stwg o
Swt _vano3
St JvoEm
| Nelncly_satirng L | - - — -
| W, Coce Ve Al = ] il
= ERERCE s 3
B | T i Ot
5. There are eight operating modes you could test and the detailed steps and values

setting, please refer to system manual as below link:
https://support.industry.siemens.com/cs/cn/en/view/109745610
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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 at:
https://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. You send queries to
Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN - Training for Industry

With our globally available training courses for our products and solutions, we help
you achieve 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:
Www.siemens.com/sitrain

Service offer
Our range of services includes the following:
e Plant data services
e Spare parts services
e Repair services
¢ On-site and maintenance services
e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog:
https://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:

https://support.industry.siemens.com/cs/ww/en/sc/2067
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6 Appendix

6.2 Application Support

Siemens Ltd., China
RC-CN DI MC GMC-G

No.18 Siemens Road

Jiangning Development Zone

Nanjing, 211100

Mailto: mc_gmc_mp_asia.cn@siemens.com

6.3 Links and Literature
Table6-1
No. Topic
\1\ Siemens Industry Online Support
https://support.industry.siemens.com
\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109780748
\3\ SINAMICS V90 PN Operating manual
https://support.industry.siemens.com/cs/cn/en/view/109763150
\4\ SINAMICS library V1.1 in STEP 7-Micro/WIN SMART V2.4
https://support.industry.siemens.com/cs/cn/en/view/109766118
\5\ S7-200SMART V2.5 system manual
https://support.industry.siemens.com/cs/cn/en/view/109745610
\6\ SINAMICS V90 PN_Basic Positioner(EPOS)
https://support.industry.siemens.com/cs/cn/en/view/109747750
6.4 Change documentation
Table 6-2
Version Date Modifications
V1.0 03/2020 First version

SINAMICS V90 PN EPOS function with S7-200 Smart PLC

Entry-ID: 109780748,

V1.0, 03/2020

31



mailto:mc_gmc_mp_asia.cn@siemens.com
https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/ww/en/view/109780748
https://support.industry.siemens.com/cs/cn/en/view/109763150
https://support.industry.siemens.com/cs/cn/en/view/109766118
https://support.industry.siemens.com/cs/cn/en/view/109745610
https://support.industry.siemens.com/cs/cn/en/view/109747750

	SINAMICS V90 PN EPOS function with S7-200 Smart PLC
	Legal information
	1 Introduction
	1.1 Overview

	2 Solution
	2.1 Solution overview
	2.2 Hardware and Software Components
	2.2.1 Validity
	2.2.2 Used Components


	3 Basics
	3.1 Basics regarding SINAMICS V90 PN version
	3.2 Installation and startup
	3.2.1 Hardware installation
	3.2.2 Trial-run


	4 Configuration
	4.1 V90 PN configuration via V-ASSISTANT
	4.2 Configurations in STEP 7-Mircro/WIN SMART

	5 Operation of the application
	5.1 SINA_POS introduction
	5.1.1 Input and output interface of SINA_POS instruction
	5.1.2 Operations in STEP 7-Mircro/WIN SMART


	6 Appendix
	6.1 Service and Support
	6.2 Application Support
	6.3 Links and Literature
	6.4 Change documentation


