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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-sublicensable 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

1 Task

Introduction

Basic positioner (EPos) is one of the two basic control modes for SINAMICS V90
PROFINET version. In this manual, the basic application of the basic positioner
(EPos) in SINAMICS V90 PN will be described in detail.

Overview of the automation task

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

SIMATIC PLC PC/PG

Profinet cable

Encoder cable

—p
power cebs ‘
—>

Servo Drive Servo Motor

SINAMICS V90 PN EPos
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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

IO Supervisor

T—T1 | —
IO controller
Enj
LU
= 1]
IO device go g |

e

Delimitation
This application does not include a description of
e PROFINET communication
e SINAMICS V90 PN version
e BOP operation

Basic knowledge of these topics is assumed.

Required knowledge
Basic knowledge on TIA Portal is assumed.

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1, 05/2018
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2 Solution

2.2

221

222

Hardware and Software Components

Validity

This application example is valid for

e TIA Portal V15

e S7-1200/1500/300/400 CPU with PN interface
e SINAMICS V90 PN FW V10002.4 or newer
e SIMOTICS S-1FL6 Li motor

Used Components

The application was generated with the following components:

Hardware components

Table 2-1
Component No. Article number Note
SIMATIC S7-1500 1 6ES7511-1AK00-0ABO V1.7
CPU1511 1-PN
SINAMICS V90 PN 200V 6SL3210-5FB10-1UFO 0.4 kW
SIMOTICS S-1FL6 Li 1FL6024-2AF21-1AA1 0.4 kw
motor
Standard software components
Table 2-2
Component No. Article number Note
TIA Portal 1 V15
SINAMICS V-ASSISTANT V1.05.00.00

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

Table 2-3

Component

Note

109747750_V90_EPos_Test_ CODE_V15.zip

TIA Project file

109747750 _V90_EPos_Test V-ASSISTANT.zip

SINAMICS V-ASSISTANT
Project file

109747750_V90_EPos_DOC_v10_en_V1.1.pdf

Reference document

SINAMICS V90 PN EPos

Entry-ID: 109747750, V1.1,
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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 Siemens telegram 110
e Siemens telegram 111

Among these four telegrams, telegram 111 is the factory default telegram and also
the mostly frequently used one. Thus, the Siemens 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, number of
10 device depends on the number of slaves supported by the controller; for
example, SIMATIC S7-1200 supports maximally 16 slaves including the CPU itself.

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1, 05/2018
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3 Basics

3.2 Installation and startup

3.2.1 Hardware installation

The figure below shows the hardware configuration of the application:

CAUTION Wrong wiring can damage the drive!

In this application, the one phase 230V power supply is used. It is a must for you
to check the supply voltage; otherwise, the drive can be damaged!

Figure 3-1

L

1»ghase N
30V
PE

L1 L2 PE

LNPE | gMATIC S7-1500
pM | CPU15111PN

24V OV | 24v+ ov PE XI-1

SINAMICS V90 PN

U V W Port2 Portl

3.2.2 Trial-run
Table 3-1 Trial-run
Nr. Action Remarks
Set drive parameter p29108 to be 1. JOG function is enabled when p29108=1
Switch to JOG menu with drive BOP operation.
Press A or v button to run the motor. Check if the motor can run properly.

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1, 05/2018



© Siemens AG 2018 All rights reserved

4 Configuration

4 Configuration

In this section, the configurations from V-ASSISTANT side as well as from the TIA
Portal V14 will be described in details. The used telegram is telegram 111.

4.1 Configurations via V-ASSISTANT

Table 4-1 Configurations via V-ASSISTANT

Step

Description

1.

Go online with V-ASSISTANT

Select working mode

Online

Offline

Select language: - u
=

1. Select the “Online” working mode. Normally, the online mode is the default
working mode.

2. If the USB communication is okay, the drive information will be displayed.
3. Click the “OK” button to proceed.

Change control mode

When the V-ASSISTANT has been successfully connected to SINAMICS V90
servo drive, you need to change the control mode from S mode to EPos mode
firstly:

Control Mode

Speed control (S) -

i iti ol (EPOS
Speed control (S) @

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

NOTICE:

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

SINAMICS V90 PN EPos
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4 Configuration

Step

Description

3.

Configure telegram

After successfully switching to EPos mode, you can select the telegram
according to actual application:

‘Selecian ofieegrams
Select drive.
The curent seegram

The process data (PZD) b PRI ttogram mumier sefing. The eiegram ssueturs anc PZD wabas o sekcied Kigram i shown a5 Dot 1ckes.

Transmil arection P20 count=12)

» Diagnastics

Rsserve
3 Fising ecige = Exernal bhock change

bena Rz

bets Reserved

1. Click “Select telegram”.

2. Select a telegram from the drop-down list. In this example application
document, we will keep the default telegram 111.

Configure network settings

The following parameters can be configured with the V-ASSISTANT from the
PROFINET settings menu field:

Select drive

meterize

+ Commission

+ Diagnostics

Click “Configure network”.

Input a device name for SINAMICS V90 PN servo drive currently connected.
Input valid IP address for the servo drive.

Click the “Save and active” button.

Ll

SINAMICS V90 PN EPos
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4 Configuration

Step

Description

5.

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

Set mechanism

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

» Set PROFINET X C;:E.

Ball screw Disc fable Belt pulley

Rack and pinion Roll feed

Set the gearbox factor

 Load revolutions

\volutions
(g

4 a3 pitch of 10 mm/revolution. And the 10 mm should have a resolution of 1 pm (i.e. 1 LU =1 pm).

Configure inputs/outputs

Configure referencing

View all parameters

» Commission Example

For example, b:

Click “Parameterize”.
Click “Set mechanism”.
Set the gearbox. In this example, we will keep default settings.

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

pPwbdPR

Configure referencing
Configure the referencing mode:

Set referencing - current telegram: 111
Select drive

Referencing mode ‘2: Encoder zero mark only ~|
0° Signal REF
Direction of searching 1: Reference cam (signal REF) and encoder zero mark n LU
7
°o QD @ \ o i
3 GD,‘ LU
=V S —

Coordinate value of
the reference point

» Set PROFINET

~ Parameterize

Set mechanism
Set parameter setpony 1

Speed of approaching reference @
Configure ramp function point oo g mGGLu/mm ! ®

Speed of searching zero mark 300 I
LS peed g [ 300]1000LU/MmIn | .
Configure inputsioutputs Encoder 76r0 mark
Configure referencing Max_ distance for searching zero

< J T g 20000] LU I
View all parameters.
Commission
SREF (STW1.11) 1

1. Click “Parameterize”.

2. Click “Configure referencing”.

3. Three referencing modes are available for SINAMICS V90PN working in
EPos mode (0: Signal REF; 1: Reference cam and encoder zero mark; 2:
Encoder zero mark only). In the example, we will use the third mode (only
encoder zero mark).

SINAMICS V90 PN EPos

Entry-ID: 109747750, V1.1, 05/2018 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:

Select drive

EFOS sstpot sefings

evmEng Do -
+ SatPROFINET ChiSet s T

E—
=
~ Parameterize N ‘
w00
th 2 600 1000000
» Comniasion " o 500 1000000
Tas senngs \

&

kw .

| Traversing block | EPOS Jog | MDI positioning |

1. Click “Set parameter setpoint”. K""

2. Click to switch between the headlines of traversing block, EPos MDI and
EPos Jog.

3. Input a target position for traversing block 0. In this example, we will use
10000 LU, that’s, one motor revolution according to the mechanism
configuration.

Note: in this example, we will keep the default settings for EPos Jog.

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

Task seftings of EPOS travers|

1o kpese  parameter | postonmg mose _ Commustonconoton

o 1 POSTIONNG = 0 Reive | - - Showbiock +
1 1 POSITIONING -0 Absolute ~ Show block =
3 1 POSITIONING -0 Absolute ~ End - Show block ~
| Fosone o Sode 2o S lonomtes B
5 1 POSITIONING -0 Absolute = End ~ Show block =
T 1 POSITIONING -0 Absolute - End block

8 1. POSITIONING =0 Absolute + End * Show block +
9 1 POSITIONING -0 Absolute = End ~ Show biock =
12 1. POSITIONING -0 Absolute - End « Show block =
1 1 POSITIONING -0 Absolule - End - Show block =
15 1 POSITIONING -0 Absolute = End * Showblock =

In this example, we will use relative positioning for traversing block 0.

5. Configure maximum acceleration/deceleration time in EPos mode. These
two values can be calculated automatically by activating bit5 of auto-tuning
configuration in advanced setting:

[ovrcessetogs X

p20024 Tuning: Real-time aulo luning configuration 20025 Tuning: Configuraan overall
[ ewas | oeserpion  vaue Sl Bnwask Descripion
[Teio | BID  PD conrotor for large load moments of
Bit1  Reduce gain al low speed
Bi2  inema estmator enabieisabie . BiZ  Loaaauapiaton Ky 2

B3 inertia estmator cyclefonce 7 B3 Speed pre-conirol

‘Adapt maxmum acceleration

Bil6  adapive resonance filer
BAT  interpolating of multi-axs

29022 Tuning: Rallo of tofal Inerta moment to motor inertia moment 0000

P20028 Tuning. Pre-control e constant 75000

| o< [ cace |

Save parameter settings into drive ROM

After finishing above parameter settings, we should save parameter settings into
drive ROM by clicking the “Save parameters into ROM” button:

HE | X EE| & H@e|?

Note:

You can also perform other configurations like torque limit, DI/DO, etc. according
to actual application. Please refer to SINAMICS V90 PN Operating Instruction for
more details:

https://support.industry.siemens.com/cs/ww/en/view/109742518

SINAMICS V90 PN EPos
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4 Configuration

4.2

Configurations via TIA Portal (V14 and higher)

Table 4-2 Configurations via TIA Portal V14

Step Descriptions

1. Create a new project
Open TIA Portal and create a new project:

Create new project

Project name: <

—\ ktopITA Frojects

Path: |ClUsersicno))
thor (oo \'\@b

1. Click “Create new project”.

3. Click “Create” button.

2. Input a name for this newly created project; for example, “EPos_Test”.

Z .|

2. Add PLC into project

- [ Conmolers A Device:
» [ smuamc 571200
- [ s 00
- @
- L

L]
W ees7 51114k

»lmcruisisae

Click “Devices & networks”.
Click “Add new device”.

Find the target PLC.
Select the PLC FW version.

E A

M 657 51114001 04 s
i@ousicim |
hcuBTEIR 3 PRI
»l@erursiz e N I 5

<

SINAMICS V90 PN EPos
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4 Configuration

Step Descriptions
3. Install VOOPN GSD file into TIA Portal
1. Click menu “Options” - “Manage general station description (GSD)".
Project Edit View Insert Online | Options |Tools Window Help
% [ saveproject Sh M | 3 Y Semings e
Support packages .
Devices Manage general station description files (GSD)
. Start Automation License Manager
— o o ﬂ Show reference text [
~ [ voo PN LLl Glebal libraries 4
B Add new device I
2. Find the GSD file and install it.

Manage general station description files %
Source path: ‘rrequentl)'used'.VQD machine testl400 VI10_5P2\Modbuslvao PN'.AdditiUnaIFiIeslGSDl El
Content of imported path
D File Version Language Status Info
E GSDMLV2 31-Siemens-Sinamics_... V231 English, Ger... Alreadyinstalled SINAMICS, ..
o ]

Delete | r Install 1 | Cancel |

- |
Note:
The latest VOOPN GSD file can be found from the link below:

http://support.automation.siemens.com/WW/view/en/109737269

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1,
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4 Configuration

Step

Descriptions

4, Insert VOOPN into project

» r_i'] PCsystems

» 32 Drives & starters

» [ Network components
» r_i'] Detecting & Monitoring

» [ Distributed 1i0
(=

I smAMcs SL150 CBEZO V2.8
I 51NAMICS 51150 CBE20 V4 3
Ml 51NARICS SL150 CREZ0 Va8
B SINAMCS SL150 CUS20:2 P Vi o
I 51mAMICS 5120 CBEZD Vaa

N

| Topology view [, Network view [ Device view || Options (EE]
R Network 2§ Connections | HIl connection H = [CH \ = O|F
H
‘ [~ * |+ ]catalog H
3
[ E— ]
PLC_1 [ Filter Profile: [<All= [+ 3
CRULSTIEN » [ Controllers 2
» [ oM | |
» [ PCsystems )|
» [ Drives & starters o
+ [ Network components E
» [ Detecting & Monitoring e
» [ Distributed li0 =
a » [ Power supplyand distribution g
N » [ Field devices | a
2| [ otherfield devices i’
H » [ Additional Ethernet devices g
~ (18 FROFINET IO 3
- (g Drives ||
~ (il SIEMENS AG L
» RS E
» [ Encoders ]
» (1§ Geteway £
+ [ Ident Systems.
» [ 5ensors. I
» (15 FROFIBUS DF
Options
Options
=
v | Catalog.
V‘Catalog Seerchs | iy | it |
[Searcha ‘ﬂ . B smakIcs 512005150 CUS20-2 P V.. (4]
M 5INAMICS 512005150 CU320-2 PNV,
[ Filter B SINAMICS 512015150 CU320-2 PN V.
I SINAMICS S120/5150 CUZ202 PNV,
» [ Controllers M 5INAMIES $120/5150 CUS20-2 PN V.
= Ml 51NARMICS 512005150 CU320-2 PNV,
ELE B 5INAMICS 512015150 CU320-2 PNV,

+ [ Goteray

Rl T Other ficld devices!

[l SINAMICS DC MASTER CBE20 V1.2
m SINAMICS DC MASTER CBE20 V1.3
[l SINAMICS DC MASTER CBE20 V1.4
m—

~ [ PROFINETIO . ‘ 58
~ [ Drives 2
— N\ 4
~ Ll SIEMENS AG SINAMICS Va0 PN VIO

~ [ig sinamcs

Anicle no.:  [SEL33108FmeeeFE |
Tl SINAMICS DC MASTER CBE20'V1.1 -

Version [ (GsDMv2 31 SIENEN=]

s .,il

1. Click “Network view” tab to switch to “Network view”.

2. Inthe “Hardware Catalog”, click “Other field devices” - “PROFINET 10”
- “Drives” = “SIEMENS AG” - “SINAMICS” - “SINAMICS V90 PN V1.0".

3. Double-click the VOO PN node or drag it to the network view.

Connect SINAMICS V90PN to SIMATIC PLC
Establish the connection between SINAMICS V90 PN and SIMATIC PLC:

|ETopology\riew ||bﬂ1, Network view |m'fDeviceview ‘

p:] Metwork | | 3 = Connections | HMI con =

10 system: PLC_1_PROFINET I0-System (100) E

CPU 1511-1 PN SINAMICS V80 P___

PLC_1 SINAMICS-VS0-... [ ‘

PLC_1

H PLC_1_PROFINET I0-Syste__

SINAMICS V90 PN EPos
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4 Configuration

Step Descriptions
6. Make device configurations for SIMATIC PLC
1. Inthe “Network view”, double-click PLC to enter the device view of
SIMATIC PLC:
‘ETopology view Hﬁg‘h Network view ||T]'|‘ Deviceview_ L
2+ [FLC1 [cPU 5111 ) =] g & ;J (O = f
[]
Rail_0
2. Double-click PLC to open the property view of SIMATIC PLC:

‘; Topology view

Hﬁg'h Network view ||—|]'|’ Device view L

&% [PLC_1 [CPU 15111 PN) =] ) B .J (O3

Time synchronization
Operating mode
+ Advanced options

v v wv
] 2 3 4 5 6 7
Rail_0
<] m 100% - —
|gPererties H'Li.llnfu yHﬂ Diagnostics |
J General H 10 tags || System constants H Texts ‘
» [T 5]
~ PROFINET interface [X1] Cetenl E
General 3 Project i o
Ethernetaddresses

Mame: [PLC_1 |
|

Author: | Administrator

Interface options. )
Media redundancy Comment:
~ Realtime settings
<] ] ] <] = -

Configure PLC properties like device name, ethernet address...

Note:

You can also use the “Online access” to find the accessible device and
make sure the information is consistent:

- h_m Online access
1 Displayhide interfaces
» [ COM [R5232/PFI multi-master ca___ i
3 Eﬂ Intel(R) Dual Band Wireless-N 7260
- Eﬂ Intel{R} Ethernet Connection 121... E
ﬁ_gg? Update accessible devices
» [l plc_1[192.168.0.3]
» a2 vo0pn1 [192.168.0.1]
3 Eﬂ PCinternal [Local]
» [0 PLCSIM [PIIE]
» [} UsB [57USE]
] Eﬂ TeleService [Automatic protocol .. Tl

dgd

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1,
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4 Configuration

Step Descriptions
7.
)
1. - Cllck the “Device view” tab to switch to device view.
2. Select telegram 111 from the submodule for SINAMICS V90PN.
3. Double-click the servo drive and configure properties of SINAMICS V90PN
in the property view.
Note:
You can also use the “Online access” to find the accessible device and
make sure the information is consistent.
SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1, 05/2018 17
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5 Operation of the application

5

Operation of the application

51 Scenario A (with SINA_POS (FB284))
In the following paragraph, we will use the function block SINA_POS (FB284) to
perform the operations of SINAMICS V90 PN with EPos (basic positioner).
51.1 Function block SINA_POS (FB284)
NOTICE Standard telegram 111 must be selected for the communication when

configuring the SINAMICS drive.

For more information about the function block SINA_POS, please refer to
the manual about SINAMICS function blocks. The latest version of this
manual is available at the link below:

https://support.industry.siemens.com/cs/ww/en/view/109475044

The SINA_ XXX function blocks are delivered with the actual Startdrive
software package or in a separate download.

Figure 5-1 SINA_POS (FB284)

%DB5
"SINA_POS_DB"
%FB284
"SINA_POS"
EMN END s—
ModePos AxdisEnabled =—i...
— EnableAxs AxlsPosOk —..
— CancelTraversing AxisRef =—...
— IntermediateStop AxisWarn —.-
== Pasitlve AxiSError =—1...
- Negative Lockout =...
—Jog Actvelocity
— Jog2 ActPaosition
— FlyRef ActMode
= ACKErrar EPOsSZSW
= ExecuteMode EPOSZSW2
Position ACtWarn
Velocity ActFault
Owvery Error =
CrverAct Status
OverDec DiaglD
ConfigEPos
HWIDSTW
HWIDZSW

SINAMICS V90 PN EPos
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5 Operation of the application

Input interface of SINA_POS

The input interface consists of 19 inputs with various data formats.

When the function block is first configured, the inputs are set up with initial values.
An overview of the input interface is subsequently shown as follows:

Table 5-1 Input interface of SINA_POS

Input signal Type Default Meaning
ModePos INT 0 Operating mode:
1 = relative positioning
2 = absolute positioning
3 = positioning as setup
4 = approach reference point
5 = set reference point
6 = traversing block 0~15
7 = Jog mode
8 = incremental jogging
EnableAxis BOOL 0 Switching command:
0=OFF,
1=ON
CancelTraversing | BOOL 1 0 = reject active traversing task,
1 = do not reject
IntermediateStop | BOOL 1 0 = active traversing command is interrupted,
1 = no intermediate stop
Positive BOOL 0 Positive direction
Negative BOOL 0 Negative direction
Jogl BOOL 0 Jog signal source 1
Jog2 BOOL 0 Jog signal source 2
FlyRef BOOL 0 0 = deselect flying referencing,
1 = select flying referencing
Note:
Currently flying referencing is not supported
by SINAMICS V90 PN.
AckError BOOL 0 Acknowledging errors
ExecuteMode BOOL 0 Activate traversing task / setpoint activate
reference function
Position DINT O[LU] Position setpoint in [LU] for direct setpoint
input/ MDI mode OR traversing block number
for traversing block mode
Velocity DINT 0[1000 Velocity in [1000 LU/min] for MDI mode
LU/min]
OverV INT 100[%] Velocity override active for all modes: 0-
199%
OverAcc INT 100[%] Acceleration override active 0-100%
OverDec INT 100[%] Deceleration override active 0-100%
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5 Operation of the application

Input signal Type Default Meaning

ConfigEPos DWORD | 3h With this interface, the following bit functions
of telegram 111 can be transmitted:

e Bit0=STWL1.1 (OFF2: 1 = no pulse
inhibit)

e Bitl = STW1.2 (OFF3: 1 = no pulse
inhibit)

e Bit2 = EP0sSSTW?2.14 (Software limit
switch: 1 = active)

e Bit3 = EPosSTW2.15 (Stop output cam:
1 = active)

e Bit4 = EPosSTW2.11 (reserved)

e Bit5 = EPosSTW2.10 (reserved)

e Bit6 = EPosSTW?2.2 (signal source
reference mark)

e Bit7 = STW1.13 (External block change)

e Bit8 = EP0osSTW1.12 (continuous
setpoint transfer MDI: 1 = active)

e Bit9 = STW2.0 (reserved)

e Bitl0 = STW2.1 (reserved)

e Bitll = STW2.2 (reserved)

e Bitl2 = STW2.3 (reserved)

e Bitl3 = STW2.4 (reserved)

e Bitl4 = STW2.7 (reserved)

e Bitl5 = STW1.14 (reserved)

e Bitl6 = STW1.15 (reserved)

e Bitl7 = EPoSSTWL1.6 (reserved)

e Bitl8 = EP0SSTWL1.7 (reserved)

e Bitl9 = EPosSTW1.11 (reserved)

e Bit20 = EP0osSTW1.13 (reserved)

e Bit21 = EPosSTW2.3 (reserved)

e Bit22 = EP0sSTW2.4 (reserved)

e Bit23 = EP0SSTW2.6 (reserved)

e Bit24 = EP0SSTW2.7 (reserved)

e Bit25 = EP0sSTW2.12 (reserved)

e Bit26 = EP0sSTW2.13 (reserved)

e  Bit27 = STW2.5 (reserved)

e Bit28 = STW2.6 (reserved)

e Bit29 = STW2.8 (travel to fixed endstop:
1 = active)

e Bit30 = STW2.9 (reserved)

HWIDSTW HW_IO 0 Symbolic name or HW ID/IO address on the
SIMATIC S7-1x00/300/400 of the setpoint
slot

HWIDZSW HW_IO 0 Symbolic name or HW ID/IO address on the
SIMATIC S7-1x00/300/400 of the setpoint
slot
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5 Operation of the application

Output signal of SINA_POS

The output interface consists of 16 outputs with various data formats.

When the block is first configured, the outputs are set up with initial values. The
following is an overview of the output interface:

Table 5-2 Output signal of SINA_POS

Output signal Type Default Meaning
AxisEnabled BOOL 0 Drive is ready and switched on
AxisPosOk BOOL 0 Target position of the axis reached
AxisRef BOOL 0 Reference point set
AxisWarn BOOL 0 Drive has alarm
AxisError BOOL 0 Drive has fault
Lockout BOOL 0 Switching-on inhibit
ActcVelocity DINT 0 Actual velocity (scaled 40000000h =

100% x p2000)
ActPosition DINT o[LU] Actual position in LU
ActMode INT 0 Currently active mode
EPosZSW1 WORD 0 Status of EPos ZSW1 (bit-granular)
EPosZSW2 WORD 0 Status of EPos ZSW?2 (bit-granular)
ActWarn WORD 0 Actual alarm number
ActFault WORD 0 Actual fault active
Error BOOL 0 1 = group fault active
Status INT 0 e 16#7002: No fault — block is being
executed
e 16#8401: Drive fault
e 16#8402: Switching-on inhibit
e 16#8403: flying referencing could
not be started
e 16#8600: Error DPRD_DAT
e 16#8601: Error DPWR_DAT
e 16#8202: incorrect operating mode
selected
e 16#8203: incorrect setpoints
parameterized
e 16#8204: incorrect traversing block
number selected
DiaglD WORD 0 Extended communication error - error
during SFB call

SINAMICS V90 PN EPos
Entry-ID: 109747750, V1.1, 05/2018

21




© Siemens AG 2018 All rights reserved

5 Operation of the application

5.1.2 Operations
Table 5-3 Operations

Step

Descriptions

1.

Make PLC programming
1. Open program view by clicking “Main [OB1]":

- L] EPos Test
W A2 e device
b Devices & nemarks
[ A1 [Gu1s111 P
DY Device contguration

B i S

* Block fitle: “Mein Frogram Sweep (Sycle]”

3] Qe & dingnostics v Network 1

= Lz Program tiocks
I Add e black
- vain [081)

* [ Technelogy obyects l

+ I Exzernal source fles |

» ) FLc data sypes

ik e b bl

2. Find SINA_POS and add it into the main program:

EPos_Test » PLC_1 [CPU 15111 PN] » Program blocks » Main [OB1]

Options.

M F D L EREp Bt Gt @B 6l Gl &7 h | ey &

~ | Project library
=i

T ek AL
» 11 prjecs by
= Blacktitle: “Main Program Swesp (k) -

~  Metwork 1:

- b
Sn o506
o
oua_pos”
eno)

ocercs tr . -
B sus e copes

ConceMaversin Dingid) » [l 01.87_General
I AsisEnnbled . » &y 02_57_1200

D e i -—

= R - [fal 03_SINAMCS

e isPosOk] T S NFEED
—fregetne wiesoh =
e i S
i netelociny .
e etpesion © souron

e e ® sowsmeeo
rckerr e

» i Commen dots

i Lock— -

. + LU Drive_Lib_S7_300_200

o - + (1] Long Funcsions

> [Info (Global libraries)

S Properties [l 4] % Diagnastics

e Q] Buneel ] swermnasel ]

[ senean

3. Make programming as follows:

WB1

*SINA_POS_DB®
%B284
“SINA_POS"
EN ENO
D100 Error —...
“ModePos” —IModeFos Status
W10.0 DiagID
“Enzblesds” — Enablesds “SINA_POS_
[« rsin —DB"

Intermediatest AusError

- Axswarn =
W10.1 *SINA_FOS_
*Dir_Positive” — Positive AxisPosOk —1DB" AxsPos Ok
W02 *SINA_POS_
*Dir_Neg” — Negative FoisRet —i DB" AxsRef
W03 "SINA_POS_
“Jog 1" — Jog1 Actvelocity — DB"-Actvelocity
104 “SINA_POS_
“Jog2" — Jogz ActPosition — DB"ActPosition
0 — FlyRef *SINA_POS_
%W10.5 Acthode — DEB"Acthode
“AckErmor” — AckError Lockout —--
w106 EPosZSW1
“Exscute” — Executebode EPosZSW2
WAD104 ActWarn
“Position” — Position ActFault
D108
“velacity” — Velacity

Overv
OverAcc
OverDec
ConfigEPos
HWIDSTW
HWIDZSW

Note:

The Hardware IDs (HWIDSTW and HWIDZSW) are the same and refer to the
Hardware Identifier of communication telegram. Such information can be
found in the properties of the communication telegram as follows:

& Properties u

|| General | 10tags [ Systemconstants | Texts |

~ General N
Hardware identifier

Catalog information
Inputs Hardware identifier

10 addresses
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5 Operation of the application

Step

Descriptions

1.
2.

Peve 4 vem
58 e w0

4 Cole Optam Tech Window

X Do B ERGD 5 cooume F coon

et

2. Compile the project and download it into PLC CPU
Compile the project by clicking the “Compile” button.
Download the project into PLC CPU

Devices

Ganarat

(& Topoloay view |k Netvork view | BY Device view

Donien overdn

s )
— — —
o T e
— i
=
-
s s
—— Sem
e Te
-
—_— S
e == m—— —
T L1} RSN PE L)
— || oo = = e -
—
) Displayardy enor messages
e

Software synchio on bafore 16ading to 8 device X

1 ThecPU h: that cannot be.

1 Software synchronization Status  Actien
1w PLC1
' ~ ‘Program blocks"
1 Main [OB1] @) Menual synchronization required
1 SINA_POS [FB284] @) Menual synchronization required
1 SINA_POS_DE [DB1] @) Menual synchronization required
1 ~ 'PLCtags’
1 Tags @) Menual synchronization required

<] i [>]

Offiinelonline comparison

Synchronize [

Continue without synchronization

i Cencel |

e Check before loading

Status 1 Target
4 & ~rca

H = Protection

» Stop modules

» Testand commiss..

» Device configurati..

Message
Ready for loading.

Protection from unauthorized access
Devices connected to an enterprise network or directly o the
internet must be protected against

access, e.g. by use of firewalls and network segmentation. For
more information about industria| security, please visit
hitpaliaww:siemens.comiindus trig security

The modules are stopped for downloading t device.
Delete and replace system data in target

Modules with active test and commissiening function can preven

Action

Stopall

Download to device

Acceptal

<]

J

Finish  |If

losd £ Cencel |

o 1] & Diagreostics
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5 Operation of the application

Step Descriptions
3. Activate program monitoring
1. Switch to the view of main program.
2. Press the monitoring button to activate program monitoring.
Wi, EA= o @ B @D 6=l b G el &[T G
e @
HF HiF =~ 7 = & \/
w Block title: "Main Frogram Sweep (Cycle)”
Comment
*  Network 1:
Comment
YDB1
*SINA_POS_DE"
UFBI84
SINA_POS"
EN END
1620000_0000 Ry
%MD100 status
“ModeFos” —i ModePos DiaglD
FALSE FALSE
%M10.0 “SINA_POS_
[ “Enablefus BRSNS fAoisEnabled --1DB" AxisEnabled
TRUE | CancelTraversin foasError
q AodsWarn
TRUE IntermediateSt TRUE
op *SINA_POS_
- AoisPasOk —iDB" AxisPosOk
i FALSE
“Dir_Fositive” --|Positive "SINA_POS_
AR AoicRef --1DB" AudsRef
102 o
"Dir_Neg" --| Negative “SINA_POS_
EREE ActVelacity — DB" ActVelocity
%W103 B
“Jog1® =={Jog1 *SINA_POS_
R ActPosition — DB ActPosition
%W10.4 B
“Jog2” --| Jog2 *SINA_POS_
R ActMode — DB" Acthode
0 —{FlyRef Lockout
EREE EPosZSW1
W05 EPosZSW2
“ACKErTor” ==| AckError ActWiarn
BrtFaule
4. Clear faults
Clear faults with M10.5 (AckEror) = 1.
FALSE
Y105
Ionitar ]
FA Madify » Medifyto 0 Curl+F3
W1 o . Crrl+F2
"Exec Define tag... Ctrl+Shift+l e
Rename tag... Ctrl+Shift+T ST
Rewire tag... Ctrl+shift+P Display format »
WMD) 9 id
"Posit x Cut Curl+x Maonitor from here
5| Copy Crrl+C Menitor selection
appi Lg Paste Ctrl+v
“Velod we pefete Del
Goto ]
Crossreference information Shift+F11
k%)% Insert network Curl+R
Insert STL network
Insert SCL network
79 Insert empty box Shift+F5
16£0000_0| [ PY
16#0000_0 Froperties Alt+Enter
268 HWIDSTW
268 HWIDZSW
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5 Operation of the application

Step

Descriptions

5.

Jog

WHIEA
SINA POS™
EM ENO
1680000_0007 Error
YMD100 Status
.hhde?mepos DiagID
TRI
YM10.0
.E”EhIEJ"‘-’\:" ——|Enablefods AxisEnabled
Rk @ CancelTraversin AxisError
AxisWarn
TRUE  |IntermediateSt
- op
FALSE AxisPosOk
Y10 1
"Dir_Positive” ==| pasitive
FALSE PAodsRed
YM10 2
"Dir_Neg” == Negative
TRUE ActVelocity
M0 .3
<{Jog1
FHL\ @ ActPosition
YM10 .
"Jog2” --| Jog2
FALSE ActMode
0 —|FlyRef Lockout
FALSE EPosZ5WA
WM10.5 EPosZSW2
"AckError® =—=| AckError ActWarm
FALSE ActFault
W10.6
“Execute” ==| ExecuteMode
0
WMD104
"Fosition” — Position
0
W¥MD108
“WVelocity” — velacity

ann

TRUE
"SINA_POS_
——4DE" AxisEnabled

FALSE
"SINA_POS_
—=4DB" AxisPos Ok

FALZE
"SINA_POS_
- DB" _AasRef

-B873837
"SINA_FOS_
— DB" ActVelocity

122406
"SINA_POS_
— DE" ActFosition

7
"SINA_POS_
— DE".Acthode

Set operating mode (MD100) to be 7h (Jog mode).

Enable servo drive by setting M10.0 (EnableAxis) to be 1. If the drive has
been successfully enabled, the output signal “AxisEnabled” turns to be “1”.

Activate Jog resource 1 by setting M10.3 to be 1 or Jog resource 2 by setting

M10.4 to be 1. Then, the motor starts running at 30 rpm that is the default

setting for Jog speed.

SINAMICS V90 PN EPos

Entry-ID: 109747750, V1.1,

05/2018

25




© Siemens AG 2018 All rights reserved

5 Operation of the application

Step

Descriptions

6.

MDI
W-H284
“SINA_POS"
EN ENO
16#0000_0001 ]
SMD100 Status
'ModeF\@' < ModePos DiagID [— -
2 TRUE
Y10 *5INA_POS_
“EnableAys” — Enablefxs AxisEnabled —i DB" AxisEnabled
@Cﬂnc&lﬁawmfn AxisError
AxisWarn
TRUE  |intermediateSt TRUE
op "5 INA_POS_
1 — DB" AxisPosOk
FALSE AxisPosOk
L Ao FALSE
Dir_Positive” == Positive “SINA_POS_
i —~— DB" AxisRef
FALSE e
WM10.2 0
"Dir_Neg” == Negative "SINA_POS_
ity — DB" ActVelocity
FALSE ActVelocity Ty

N

IR executenode
-

103 190160
Jog1” ==/Jog1 6 "5 INA_POS_

ActPosition — DB ActPosition

FALSE
%104 5
4092" -/ Jog2 "5INA_POS_
FALSE ActhMode — DB Acthode
0 —|FlyRef Lockout
FALSE EPosZ5WA
WM10.5 EPosZ5W2
“AckError® ==| AckError ActWamn
TRUE ActFault
WM10 .6

Ex
1 ooood& /é
TMD104 =P

"Fosition” — Position

1000
%MD108 4

“Velocity” — velocity

EEs

Set M10.3 (Jog1) or M10.4 (Jog2) to be “0”".
Set operating mode (MD100) to be 1h (MDI: relative positioning).

Enable servo drive by setting M10.0 (EnableAxis) to be 1. If the drive has
been successfully enabled, the output signal “AxisEnabled” turns to be “1”.

Configure MDI (relative positioning) parameters as follows:

- MD104 = 100000: MDI target position of 10 motor
revolutions (10000 LU)

- MD108 = 1000: MDI speed of 100 rpm

Trigger a rising edge to M10.6 (execute mode) and the motor starts running
for 10 revolutions at the speed of 100 rpm.
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5 Operation of the application

Step

Descriptions

7.

Homing
WHHi84
SINA_POS"
EM EMNO
16%0000_0004 Errar
YMD100 HEiLE
*ModePd) g ModeFos DiaglD
TR TRUE
%1100 "SIMNA_POS_
"Ena bleﬁﬂ"\" — Enablefxs AoxisEnabled — DB AxisEnabled
TR @ yancelTraversin FogsError
AoxdsWarn
TRUI_E Intermediatest TRUE
ap "SIMNA_FOS_
2 i DE" fAxisPosOk
e AaisPosOk
B S e
Dlr_P05|t|~.r@=qs itive "SIMA_POS_
\ 2 ——y DE" AxisRef
FALS oasRet
%102 H
“Dir_MNeg" --|Negative "SINA_POS_
ity — DE" ActVelocity
R ActVelocity Ty
%103 B
"Jog1” ==|Jog1 "SINA_POS_
ition — DBE" ActPosition
FALSE ActPosition
104 A
"Jog2" ==| Jog2 "SINA_POS_
FALSE Acthode = DE" Acthode
0 FlyRef Lockout
s EPosZSW1
9105 EPosZSW2
"AckError” ==| AckError ActWarn
e ActFault
¥M10.6
INETEN — Becutemode
ol B
FMD10
"Pozition” —| Position
1000
D108
"Velocity” — velocity

1. Set operating mode (MD100) to be 4h (approach reference point).

2. Set M10.1 to be “1”, which means the start homing direction of positive has
been selected.

3. Enable servo drive by setting M10.0 (EnableAxis) to be “1”.

4. Trigger a rising edge to M10.6 (execute mode) and the motor starts homing
as configured in SINAMICS V-ASSISTANT. In this example, the homing
method of searching zero mark has been selected.

When the homing operation has been done, the output signal “AxisRef” turns
to be 1.
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5 Operation of the application

Step Descriptions
8. Traversing block
Td-H2da
SINA_POS"
EM ENO
16£0000_0006 EmED
D100 Status
'NbderhdePos DiagID
TR TRUE
%WM10.0 “SINA_POS_
"Enablefo§s” — Enablefxs AxicEnabled —DE" AxisEnabled
TR 6 sancelTraversin #udsErrar
FodsWarn
TRUE  |IntermediateSt TRUE
op “SINA_POS_
e AodcPocOk — DB" AxisPosOk
WM10.1 TRUE
“Dir_Pasitive” —| Positive "SINA_POS_
RS PoisRefl—i DB" AxsRef
%102 0
“Dir_Neg” ==| Negative “SINA_POS_
ity — DB" ActVelocity
RS Actvelocity Acti/elocity
o 3 10000
log1” ==|Jog1 "SIMA_POS_
ition — DB"_ActPositi
FALSE ActPosition Hcthosition
%10 4 &
"log2® -~|Jog2 "CINA_POS_
FALSE ActMode — DB ActhMode
0 — Flyref Lockout
R EPosZSW1
W10 5 EPosZSW2
“AckError® == ackError ActWarn
TRUE ActFault
UM 10 6
@mcutﬁh‘lﬂde
D10
'Positi\“' Position
1
WID10
"Welocity Velocity

1. Set operating mode (MD100) to be 6h (traversing block).

2. Set MD104 to be 0, which means that traversing block 0 has been selected.

3. Enable servo drive by setting M10.0 (EnableAxis) to be “1”.

4. Trigger a rising edge to M10.6 (execute mode) and the motor starts running
according to the configurations of traversing block 0 in SINAMICS V-
ASSISTANT; in this example, relative positioning of one motor revolution.
When the positioning has been done, the output signal of “ActPosition” will
display the actual position.

9. End operation

1. SetM10.0 (EnableAxis) to be “0”, which means the servo drive is switched to
servo-off state.

2. Go offline.
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6 Appendix

6
6.1

Appendix

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:
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. Please send queries
to Technical Support via Web form:
https://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:
https://www.siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

e 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
web page:
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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7 Contact

6.2 Links and Literature

Table 6-1

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/109747750

\3\ SINAMICS V90 PN Operating
Instructionhttps://support.industry.siemens.com/cs/ww/en/view/109742518

7 Contact

Siemens Ltd., China
DF M3-BF GMC

No. 18 Siemens Road
Jiangning Development Zone

Nanjing, 211100
China

mailto: mc_gmc_mp_asia.cn@siemens.com

8 History

Table 8-1
Version Date Modifications
V1.0 06/2017 First version
Vi1 05/2018 Second version, upgrade the project to TIA Portal V15
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