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Dear Customer,

We are pleased to present you with the new edition for Catalog D 33 · October 2024. The catalog provides a comprehensive overview 

of the SINAMICS V90 basic servo drive system consisting of a SINAMICS V90 servo drive, a SIMOTICS S-1FL6 servomotor and a matching 

MOTION-CONNECT connection system. 

The new edition of the catalog mainly contains updates and technical adjustments.

The products listed in this catalog are also included in SiePortal. Please contact your local Siemens office for additional information.

Up-to-date information about SINAMICS V90 is available online at

www.siemens.com/sinamics-v90

You can access SiePortal online at

https://sieportal.siemens.com

Your personal contact is keen to receive your suggestions and recommendations for improvement. You can find your contact 

in our contact database at 

www.siemens.com/automation-contact

We hope that you will often enjoy using Catalog D 33 · October 2024 as a selection and ordering reference document and wish you 

every success with our products and solutions.

With kind regards, 

Frank Golüke

Vice President

General Motion Control

Siemens AG, Digital Industries, Motion Control
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Supersedes: 
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Refer to SiePortal for current updates of this catalog:
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Please contact your local Siemens branch.
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The products and systems described in 

this catalog are manufactured/distributed 

under application of a certified quality 

management system in accordance with 

EN ISO 9001. 

The certificate is recognized by all IQNet 

countries.

Or directly on the internet, e.g.

Click on an Article No. in the catalog PDF to call it up in 
SiePortal and to obtain all the information.
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siemens.com/digital-drivetrain

Motion beyond expectations
Drives move the industries. But how can they make them more efficient, more reliable and more sustainable – and exceed 
all expectations while they are doing it? Our answer: Siemens Xcelerator for Digital Drivetrain.

Digital solutions for Drivetrain Design and Drivetrain 
Health
Combine the real and the digital world to reach the next level 
of efficiency and sustainability in your drivetrain value chain: 
with suitable digital solutions for drivetrain design and 
drivetrain health. 
Drivetrain Design: 
Simplify and shorten the engineering steps to get faster and 
more efficiently from concept to the commissioned drive-
train. 
Drivetrain Health: 
Reduce total cost of ownership for your equipment and 
machine park – energy, maintenance, downtime.

©Siemens2024

http://www.siemens.com/digital-drivetrain


3SiemensD33·October2024

siemens.com/digital-drivetrain

Digitalization along the drivetrain value chain

Use cases for digital drivetrain technology

Are your drivetrains fit enough for tough times?
The industries are expected to produce ever more efficiently, ever more sustainably and ever more cost-effectively. And if you 
can't do that, it's easier to be left behind by the competition. Use digitalization and the data from your motors and converters 
to optimize your competitiveness – and to keep your production in motion.

"Our digital solutions transform your drivetrain 
value chain to the next level of efficiency and 
sustainability."

Dimension
Accurate in motion: 
Dimension your motors, 
gearboxes, and complete 
drivetrains digitally with 
greater precision – for 
greater reliability and 
energy efficiency.

Simulate
Faster in motion: Add the 
digital twin of the drivetrain 
to your machine simulation 
to speed up your design 
and engineering phases 
and to accelerate your 
time-to-market!

Connect
Data in motion: Acquire 
high-quality raw data and 
connect your entire drive-
trains or machines to cloud 
or on-premise platforms – 
for a consistent and secure 
data flow.

Optimize
Better in motion: Analyze 
and visualize drivetrain 
and machine data in digital 
solutions and apps to 
identify optimization 
potentials and concrete 
actionable measures how 
to tap it.

Condition monitoring for drivetrains
Healthy in motion: Gain valuable insights into your drivetrain 
to optimize maintenance, system availability, cost efficiency, 
and sustainability: Discover intelligent digital condition 
monitoring for your drivetrains!

What if you consume too 
much electricity?
With digital solutions and 
digital drive technology, you 
can significantly reduce your 
share of this!

What if you waste too 
much energy?
Digitalization enables you to 
detect energy waste and 
impending system down-
times at an early stage so 
that you can take counter-
measures in due time!

What if your motors are 
incorrectly designed?
Digital tools make it quicker 
and easier to correctly 
design your drive 
components!

What if your drives fail 
unexpectedly?
With digital solutions, you 
can identify risks in your 
drivetrain at an early stage 
and react before a failure 
occurs.

©Siemens2024
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siemens.com/sinamics

SINAMICS frequency converters
SINAMICS frequency converters – the ultimate solution for all drive applications. From low voltage to medium voltage to 
direct current (DC), our frequency converters meet your needs. With increased efficiency and versatility, take your 
applications to the next generation for a digital and sustainable future.

Driving next generation applications
When it comes to driving industry advancements, look no 
further than our SINAMICS frequency converters. They fuel 
the creation of innovative, next-generation applications that 
meet the unique needs of every industry.

From pumping and ventilating to moving, positioning, 
processing, and machining, our converters have you covered. 
Get ready to take your applications to new heights.

©Siemens2024
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siemens.com/sinamics

Low voltage converters
Low voltage frequency converters are 
suitable for a huge range of applica-
tions. For example, if materials must be 
moved, processed, positioned, pumped 
or compressed. Variable-speed opera-
tion saves energy and also increases 
process quality and process availability.

Servo converters
These servo converters meet the highest 
dynamic requirements for single and 
multi-axis applications. The perfect 
solution for machine tools, packaging 
machines, continuous material hand-
ling, cranes, rolling mills, test stands, 
material handling, robotics and many 
other applications requiring high-preci-
sion, dynamic motion control.

DC converters
The dynamic performance, ruggedness, 
and cost-effectiveness of DC technology 
continue to make it the most cost-effec-
tive and proven drive solution for many 
applications today – with numerous 
advantages in terms of reliability, ease 
of use, and operational performance.

Accelerating the digital and sustainable transformation of 
industry
How can you make production more efficient? Accelerate your 
digital transformation? And become more sustainable?
The answer is our SINAMICS frequency converters. They are en-
ergy efficient, offer the versatility you need for any application, 
and drive your digital transformation by providing the data to 
continuously improve production efficiency and sustainability. 
Our converters offer you integrated safety and security fea-
tures, efficient engineering and software tools as well as com-
prehensive lifecycle services. In other words: Everything you 
need to address the next generation of applications – today 
and tomorrow.

Implement energy-efficient applica-
tions easily, quickly, and safely with 
efficient motion control.
• Sustainable drive systems
• Efficient Motion Control solutions
• Drive System Services

Drives equipped with tailored safety 
features to ensure optimal machine 
safety in a wide range of industrial 
applications.
• Safety and Security Integrated
• Drive applications
• Drives for any industry

Efficient engineering, powerful 
software tools, and cloud and edge 
connectivity for greater transparency.
• Digitalization in drive technology
• Efficient drive engineering
• Drive Software for all applications

©Siemens2024
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TIA Selection Tool – 
quick, easy, smart configuration

The TIA Selection Tool is a 

completely paperless solution. 

Download it now: 

www.siemens.com/tst

For more 

information, 

scan the 

QR code

Your Advantages

� Configure a complete project with

just a few entries –

without a manual, without special

knowledge

� Import and export of hardware

configuration to TIA Portal or other

systems

� Ideal visualization of the projects to

be configured

� Tool download either as desktop

version or web-based cloud version

� Technically always up-to-date

about product portfolio and innova-

tive approaches

� Highly flexible, secure, cross-team

work in the cloud

� Direct ordering in SiePortal

� Smart selection wizard for error-free

configuration and ordering

� Configuration options can be tested

and simulated in advance

� Library for archiving sample configu-

rations

Quick Easy Smart

For you to get the most out of our portfolio quickly and easily.

Do you always need the optimum configuration for 

planning your project? 

For your application we offer the TIA Selection Tool to 

support all project planners, beginners and experts alike. 

No detailed portfolio knowledge is necessary. 

TIA Selection Tool is available for download as a free 

desktop version or a cloud variant.

©Siemens2024
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As a company, Siemens considers environmental, social and governance (ESG) criteria from all angles with its DEGREE
framework (decarbonization, ethics, governance, resource efficiency, equity and employability). We are not only
committed to reducing the carbon footprint in our own operations to net zero by 2030, but also helping our customers
achieve their decarbonization and sustainability goals.

Mission & strategy Technology with aim
and purpose

Our contribution Sustainability facts

As a focused technology
company, Siemens is committed
to addressing the world's most
profound challenges by
leveraging the synergies between
digitalization and sustainability. 

We develop technologies that
connect the real and digital
worlds and enable our
customers to positively
transform the industries that
form the backbone of our
economy: industry,
infrastructure, transportation
and healthcare.

Siemens makes an impact every
day by providing innovative
solutions in response to
challenges relating to
environmental protection,
decarbonization, health and
safety. Innovative solutions that
have a clear goal: to make the
world more sustainable,
more integrative and a better
place to live.

For almost 175 years, Siemens
has been driven by the desire
to improve the lives of people
around the world with our
technologies.

Siemens EcoTech is an environmental product performance label designed to drive the sustainable 
transformation of industry and infrastructure. The label gives you transparency on the performance of 
our certified products across environmental relevant criteria, enabling you to make informed choices to 
support your sustainability goals, see www.siemens.com/SiemensEcoTech.

For more 
information, see
www.siemens.
com/sustainability
figures

Sustainability
@Siemens
Transforming the everyday to 
create a better tomorrow.

©Siemens2024
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System overview

The SINAMICS converter family

1
■ Overview

SINAMICS frequency converters

SINAMICSfrequencyconvertersaretheultimatesolutionforall
driveapplications.Fromlowvoltagetomediumvoltagetodirect
current(DC),ourfrequencyconvertersmeetyourneeds.

Withincreasedefficiencyandversatility,takeyourdriveapplica-
tionstothenextgenerationforadigitalandsustainablefuture.
www.siemens.com/sinamics

Engineering tools (e.g. Siemens Product Configurator, TIA Selection Tool, DriveSim Designer/Engineer, STARTER and SINAMICS Startdrive)
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1) DC/DC controllers, see SiePortal.
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System overview

Drive selection

■ Overview

SINAMICS selection guide – typical applications

UsingtheSINAMICSselectionguide

Thevaryingrangeofdemandsonmodernvariablefrequency
drivesrequiresalargenumberofdifferenttypes.Selectingthe
optimumdrivehasbecomeasignificantlymorecomplex
process.Theapplicationmatrixshownsimplifiesthisselection
processconsiderably,bysuggestingtheidealSINAMICSdrive
forexamplesoftypicalapplicationsandrequirements.

• Theapplicationtypeisselectedfromtheverticalcolumn
- Pumping,ventilating,compressing
- Moving
- Processing
- Machining

• Thequalityofthemotiontypeisselectedfromthehorizontalrow
- Basic
- Medium
- High

■ More information

FurtherinformationaboutSINAMICSisavailableontheinternetat
www.siemens.com/sinamics

Practicalapplicationexamplesanddescriptionsareavailable
ontheinternetat
www.siemens.com/sinamics-applications

Use Requirements for torque accuracy/speed accuracy/position accuracy/coordination of axes/functionality

Continuous motion Non-continuous motion

Basic Medium High Basic Medium High

Pumping, 
ventilating, 
compressing

Centrifugalpumps
Radial/axialfans
Compressors

Centrifugalpumps
Radial/axialfans
Compressors

Eccentricscrew
pumps

Hydraulicpumps
Meteringpumps

Hydraulicpumps
Meteringpumps

Descalingpumps
Hydraulicpumps

V20
G120C
G120X

G120X
G130/G150
G1801)

DCM

G220
S120

G120/G220 S110 S120

Moving Conveyorbelts
Rollerconveyors
Chainconveyors

Conveyorbelts
Rollerconveyors
Chainconveyors
Lifting/lowering
devices
Elevators
Escalators/moving
walkways
Indoorcranes
Marinedrives
Cablerailways

Elevators
Containercranes
Mininghoists
Excavatorsfor
open-castmining
Testbays

Acceleration
conveyors
Storageandretrieval
machines

Acceleration
conveyors
Storageandretrieval
machines
Crosscutters
Reelchangers

Storageandretrieval
machines
Robotics
Pick&place
Rotaryindexingtables
Crosscutters
Rollfeeds
Engagers/
disengagers

V20
G115D
G120C
ET 200pro FC-22)

G120/G220
G120D
G130/G150
G1801)

G220
S120
S150
DCM

V90
S200
G120/G220
G120D

S110
S210
DCM

S120
S210
DCM

Processing Mills
Mixers
Kneaders
Crushers
Agitators
Centrifuges

Mills
Mixers
Kneaders
Crushers
Agitators
Centrifuges
Extruders
Rotaryfurnaces

Extruders
Winders/unwinders
Lead/followerdrives
Calenders
Mainpressdrives
Printingmachines

Tubularbagging
machines
Single-axismotion
control
suchas
• Positionprofiles
• Pathprofiles

Tubularbagging
machines
Single-axismotion
control
suchas
• Positionprofiles
• Pathprofiles

Servopresses
Rollingmilldrives
Multi-axismotion
control
suchas
• Multi-axispositioning
• Cams
• Interpolations

V20
G120C

G120/D220
G130/G150
G1801)

G220
S120
S150
DCM

V90
S200
G120/G220

S110
S210

S120
S210
DCM

Machining Maindrivesfor
• Turning
• Milling
• Drilling

Maindrivesfor
• Drilling
• Sawing

Maindrivesfor
• Turning
• Milling
• Drilling
• Gearcutting
• Grinding

Axisdrivesfor
• Turning
• Milling
• Drilling

Axisdrivesfor
• Drilling
• Sawing

Axisdrivesfor
• Turning
• Milling
• Drilling
• Lasering
• Gearcutting
• Grinding
• Nibblingand

punching

S110 S110
S120

S120 S110 S110
S120

S120

1) Industry-specificconverters. 2) InformationontheSIMATICET200proFC-2frequencyconverterisavailablein
CatalogD 31.2andat
www.siemens.com/et200pro-fc
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System overview

SINAMICS V90 basic servo drive system

1
■ Overview

SINAMICS V90 servo drive system

Theperformance-optimized,user-friendlyservodrivesystem
comprisesaSINAMICSV90servodriveandaSIMOTICSS-1FL6
servomotor.Thereareeightdifferentservodriveframesizesand
sevenmotorshaftheightsforoperationonsingleandthree-
phaselinesupplieswithpowerratingsrangingfrom
0.05 to 7.0 kW,torealizeawiderangeofapplications,withthe
focusondynamicmotionandprocessing-forexampleposition-
ing,transportingandwinding.
InadditiontooperationintheTIAPortal(asofversionV14)
withtheSIMATIC1500T-CPUAdvancedController,theservo
drivesystemisalsosuitableforusewiththeSIMATICS7-1500
AdvancedControllerandtheSIMATICS7-1200BasicController.

■ Benefits

Cost-effective - many integrated functions to reduce
machine costs

Integratedcontrolmodes

Pulsetraininputpositioncontrolmode(PTI),internalposition
controlmode(IPos)withtraversingblockorModbus,speed
controlmodeandtorquecontrolareallintegratedinthe
SINAMICS V90.

The drive has various integrated control modes to address a 
wide range of applications.

IntegratedPROFINET–theindustrialEthernetstandardfor
automation

SINAMICS V90PROFINETversionfeaturesPROFINET,enabling
real-timetransmissionofuser/processdataanddiagnosticdata
withasinglecable.

This solution offers wide-ranging functions with reduced 
complexity.

Integratedpositioningfunction
• Positioningfunctionisintegratedinthedrive.Targetpositions

andrespectivespeedscanbestoredinthedriveduringcom-
missioningorchangedviacommunication.

• Absoluteorrelativepositioning
• Rotaryorlinearaxes
• Referencinginthedrive

Point-to-point positioning possible using a PLC without po-
sitioning functionality.

Integratedbrakingresistorforallframesizesandmax.motor
power0.2kW

Allframesizeswithmax.motorpower0.2kWhaveaninte-
gratedbrakingresistortodissipatetheregenerativepowerfor
fastbraking.

Most applications can be realized without an additional brak-
ing resistor.

Integratedholdingbrakeswitch(SINAMICS V90,400 Vversion)

Integratedholdingbrakeswitch-thebrakecanbedirectlycon-
nectedtothedriveifamotorwithholdingbrakeisused.

Holding brake can be connected without requiring an exter-
nal relay (only for SINAMICS V90, 400 V version).

Easy to use - Simple tuning and quick commissioning

Easyservotuningandmachineoptimization

Thesystemcanbeautomaticallyoptimizedusingtheautotun-
ingfunctionandautomaticsuppressionofmachineresonances.

Simply plug & play, no in-depth servo know-how required.

EasycommissioningusingtheSINAMICSV-ASSISTANTengi-
neeringtool

Graphicuserinterfaceguidestheuserwhensettingapplication-
specificparameters;intuitivedriveandmotorstatuscheck;inte-
gratedtraceandmeasuringfunctionality.

SINAMICS V-ASSISTANT makes commissioning and diag-
nostics quick and easy. 

www.siemens.com/sinamics-v-assistant

Simpleconnectiontoacontrolsystem
• Two-channelpulsetrainforpositionsetpoint,oneexclusively

for5Vdifferential(RS422standard),onefor24 Vsingleended
signal(forpulsetrainversion)

• StandardRS485interfacesupportsUSSandModbusRTU
(pulsetrainversion)

• IndustrialEthernetstandardPROFINETwithPROFIdrive
(PROFINETversion)

Standard interface makes it easy to connect the drive with 
PLCs and motion controller.

Easy,allfromasinglesource
• Predefineddrive/motorbundlesandaccessories,easytose-

lect
• TestedwithSIMATICPLC/HMIandready-to-runapplication

examplesforconnectingaSINAMICSV90drivetoacontroller
• Differentapplicationexamplescanbedownloadedfreeof

chargefromtheOnlineSupportPortal

Parametercloning

SINAMICSV90servodrivesareequippedwithastandard
SD cardslot(400 Vversion)andaMicroSDcardslot(200 V
version),sothatparametersettingscanbeeasilytransferredbe-
tweendrivedevices.

Efficient commissioning of machine series.

©Siemens2024
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■ Benefits

Extended warranty

ForSINAMICSV90,Siemensoffersanoptionalextensionof
warrantyupto5½yearsviaServiceProtect:
• Freeforthefirst6monthsafterregisteringtheproductat:

https://myregistration.siemens.com
• Subjecttoachargeforafurther3or5years

Forfurtherinformation,goto:
https://support.industry.siemens.com/cs/ww/en/sc/4842

Concerningstandardwarrantypleaseaskyourpartnerat
Siemens.YourpartnercanbefoundinourPersonalContacts
Databaseat:
www.siemens.com/automation-contact

Identification link according to IEC 61406 for SINAMICS V90

TheIDlinkcontainsthearticleandserialnumberoftheproduct.
AsaQRcode,itreplacesthepreviousdatamatrixcodeonthe
nameplateandtakesyouwiththeURLdirectlytoaproduct
informationpageontheinternetwithaccesstothetechnical
documentation,datasheet,certificates,FAQs,productnotifica-
tions,andcatalogs.Paperpackageinsertsbecomesuperfluous
sincetheinformationisavailableelectronicallydirectlyviathe
QRcode,evenyearslater.Inthisway,wearemakingavaluable
contributiontothepreservationofourenvironment.Youdon't
needanadditionalapp.SimplyscantheQRcodewithyour
smartphoneortablet.AccordingtoIEC61406,theQRcodeof
anIDlinkismarkedwithaframeandatriangleatthebottom
right.

Withtheirgloballyuniqueidentifiers,Siemensproductsare
readyforIndustry4.0.

TheIDservesasaconnectiontotheadministrationshellwith
whichmodulesofthedigitaltwincanbeprovided.

Furtherdocumentation,suchastheoperatinginstructions,is
availablefreeontheinternetat:
www.siemens.com/sinamics-v90/documentation

■ Application

Application examples

SINAMICS V90 servo drive system 

200 V ... 240 V 1 AC/3 AC 380 V ... 480 V 3 AC

LowInertia
forhighdynamicperformance

HighInertia
forsmoothoperationalperformance

Electronicassemblyindustry,
forexample

• Pickandplacemachine
• Stencilcuttingmachine
• PCBassemblymachine
• IChandlingmachine
• Chipsortingmachine
• Bondingmachine

Metalformingmachinery,
forexample

• Punchingmachine
• Engravingmachine
• Edgingpress

Converting/printingindustry,
forexample

• Labelingmachine
• Slittermachine
• Laminating/coatingmachine
• Screenprintingmachine

Converting/printingindustry,
forexample

• Winders
• Slittermachine
• Laminating/coatingmachine
• Screenprintingmachine
• Wiredrawingmachine

Packagingindustry,
forexample

• Fillingandsealingmachine
• Blistermachine

(pharmaceuticalpackaging)
• Bagpackingmachine

Packagingindustry,
forexample

• Fillingmachine
• Blistermachine

(pharmaceuticalpackaging)
• Bagpackingmachine

Materialhandlingmachinery,
forexample

• Automaticpalletizers Materialhandlingmachinery,
forexample

• Storageandwarehousesystems
• Conveyorsystems

©Siemens2024
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1
■ Design

System topology

Pulse/Analog
or

G
_

D
0

1
1

_
E

N
_

0
0

4
0

7
a

SIMATIC Panel SIMATIC PLC

Ethernet/PROFINET

PROFINET
USS

Modbus RTU

SIMOTICS S-1FL6

SINAMICS V20

SINAMICS V90

PC
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1
■ Selection and ordering data

DetailedinformationonSINAMICSV90isavailableontheinternetat:www.siemens.com/sinamics-v90

Inaddition,theSiemensProductConfiguratorcanbeusedontheinternet:www.siemens.com/spc

SIMOTICS S-1FL6 servomotors ➡ Configuration with SINAMICS V90 servo drive
FurtherinfoinsectionSIMOTICSS-1FL6servomotors.

Max.
speed

Rated
power1)

Static
torque

Rated
torque1)

Max.
torque1)

Rated
current

Max.
current

Torque
constant

Momentofinertia
ofrotor

Recom-
mended
loadto
motor
inertia
ratio,
max.

Weight2)

nmax. PNat
T=100 K

M0at
T=100 K

MNat
T=100 K

Mmax INat
T=100 K

Imax Jwithout
brake

Jwith
brake

mwithout
brake

mwith
brake

r/min kW(hp) Nm Nm Nm A A ArticleNo. Nm/A 10-4kgm2 kg kg

SIMOTICS S-1FL6 Low Inertia servomotors – High dynamic performance

Shaft height 20 – Rated speed nN 3000 r/min

5000 0.05(0.07) 0.16 0.16 0.48 1.2 3.6 1FL6022-2AF21-1 ■ ■ 1 0.14 0.031 0.038 30× 0.47 0.7

5000 0.10(0.14) 0.32 0.32 0.96 1.2 3.6 1FL6024-2AF21-1 ■ ■ 1 0.29 0.052 0.059 30× 0.63 0.86

Shaft height 30 – Rated speed nN 3000 r/min

5000 0.20(0.27) 0.64 0.64 1.91 1.4 4.2 1FL6032-2AF21-1 ■ ■ 1 0.48 0.214 0.245 30× 1.02 1.48

5000 0.40(0.54) 1.27 1.27 3.82 2.6 7.8 1FL6034-2AF21-1 ■ ■ 1 0.49 0.351 0.381 30× 1.46 1.92

Shaft height 40 – Rated speed nN 3000 r/min

5000 0.75(1.02) 2.39 2.39 7.2 4.7 14.2 1FL6042-2AF21-1 ■ ■ 1 0.51 0.897 1.06 20× 2.8 3.68

Shaft height 40 – Rated speed nN 3000 r/min

5000 1.00(1.36) 3.18 3.18 9.54 6.3 18.9 1FL6044-2AF21-1 ■ ■ 1 0.51 1.15 1.31 20× 3.39 4.2

Shaft height 50 – Rated speed nNN 3000 r/min

5000 1.50(2.04) 4.78 4.78 14.3 10.6 31.8 1FL6052-2AF21-2 ■ ■ 1 0.46 2.04 2.24 15× 5.45 6.96

5000 2.00(2.72) 6.37 6.37 19.1 11.6 34.8 1FL6054-2AF21-2 ■ ■ 1 0.55 2.62 2.82 6.66 8.2

SIMOTICS S-1FL6 High Inertia servomotors – Smooth operational performance

Shaft height 45 – Rated speed nN 3000 r/min

4000 0.4(0.54) 1.9 1.27 3.8 1.2 3.6 1FL6042-1AF61-2 ■ ■ 1 1.1 2.7 3.2 10× 3.4 4.8

4000 0.75(1.02) 3.5 2.39 7.2 2.1 6.3 1FL6044-1AF61-2 ■ ■ 1 1.2 5.2 5.7 5.2 6.6

Shaft height 65 – Rated speed nN 2000 r/min

3000 0.75(1.02) 4 3.58 10.7 2.5 7.5 1FL6061-1AC61-2 ■ ■ 1 1.5 8 9.1 5× 5.7 8.8

3000 1(1.36) 6 4.78 14.3 3 9 1FL6062-1AC61-2 ■ ■ 1 1.7 11.7 13.5 7 10.1

3000 1.5(2.04) 8 7.16 21.5 4.6 13.8 1FL6064-1AC61-2 ■ ■ 1 1.6 15.3 16.4 8.4 11.5

3000 1.75(2.38) 11 8.36 25.1 5.3 15.9 1FL6066-1AC61-2 ■ ■ 1 1.7 22.6 23.7 11.1 14.2

3000 2(2.72) 15 9.55 28.7 5.9 17.7 1FL6067-1AC61-2 ■ ■ 1 1.7 29.9 31 13.7 16.8

Shaft height 90 – Rated speed nN 2000 r/min

3000 2.5(3.40) 15 11.9 35.7 7.8 23.4 1FL6090-1AC61-2 ■ ■ 1 1.6 47.4 56.3 5× 15.4 21.5

3000 3.5(4.76) 22 16.7 50 11 33 1FL6092-1AC61-2 ■ ■ 1 1.6 69.1 77.9 19.8 25.9

2500 5(6.80) 30 23.9 70 12.6 36.9 1FL6094-1AC61-2 ■ ■ 1 2.0 90.8 99.7 24.4 30.5

2000 7(9.52) 40 33.4 90 13.2 35.6 1FL6096-1AC61-2 ■ ■ 1 2.7 134.3 143.2 33.3 39.3

Encoder type

IncrementalencoderTTL,2500S/R A

Absoluteencoder20-bitsingle-turn+12-bitmulti-turn L

1FL6LowInertia:Absoluteencoder21-bitsingle-turn M

Shaft end Holding brake

Featherkey Without A

Featherkey With B

Plainshaft Without G

Plainshaft With H

1) Ratedtorque,ratedpowerandmaximumtorquelistedinthetableabove
allowforaproductiontoleranceof10 %.

2) Motorweightwithincrementalencoder.

Clicking to SiePortal

©Siemens2024

https://www.siemens.com/product?1FL60222AF211
https://www.siemens.com/product?1FL60222AF211
https://www.siemens.com/product?1FL60242AF211
https://www.siemens.com/product?1FL60242AF211
https://www.siemens.com/product?1FL60322AF211
https://www.siemens.com/product?1FL60322AF211
https://www.siemens.com/product?1FL60342AF211
https://www.siemens.com/product?1FL60342AF211
https://www.siemens.com/product?1FL60422AF211
https://www.siemens.com/product?1FL60422AF211
https://www.siemens.com/product?1FL60442AF211
https://www.siemens.com/product?1FL60442AF211
https://www.siemens.com/product?1FL60522AF212
https://www.siemens.com/product?1FL60522AF212
https://www.siemens.com/product?1FL60542AF212
https://www.siemens.com/product?1FL60542AF212
https://www.siemens.com/product?1FL60421AF612
https://www.siemens.com/product?1FL60421AF612
https://www.siemens.com/product?1FL60441AF612
https://www.siemens.com/product?1FL60441AF612
https://www.siemens.com/product?1FL60611AC612
https://www.siemens.com/product?1FL60611AC612
https://www.siemens.com/product?1FL60621AC612
https://www.siemens.com/product?1FL60621AC612
https://www.siemens.com/product?1FL60641AC612
https://www.siemens.com/product?1FL60641AC612
https://www.siemens.com/product?1FL60661AC612
https://www.siemens.com/product?1FL60661AC612
https://www.siemens.com/product?1FL60671AC612
https://www.siemens.com/product?1FL60671AC612
https://www.siemens.com/product?1FL60901AC612
https://www.siemens.com/product?1FL60901AC612
https://www.siemens.com/product?1FL60921AC612
https://www.siemens.com/product?1FL60921AC612
https://www.siemens.com/product?1FL60941AC612
https://www.siemens.com/product?1FL60941AC612
https://www.siemens.com/product?1FL60961AC612
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1

SINAMICS V90 servo drive 
Furtherinfoinsection
SINAMICSV90servodrive.

Line filter Recommended 
standard fuse

Recommended 
circuit breaker

Max.motor
power

Frame
size

Withoneoftherecommendedlinefilters,
EN 61008-3categoryC2canbereachedin
combinationwithSINAMICSV90.
Formoreinformationpleasereferto
SINAMICSV90Operatinginstructions.

correspondingto
IECstandard

correspondingtoUL
standard

correspondingto
IECstandard/
ULstandard

Linesupply
voltage

IN IN IN Class

kW(hp) ArticleNo. V A ArticleNo. A ArticleNo. A ArticleNo.

SINAMICS V90 servo drive

Line supply 200 ... 240 V 1 AC/3 AC

0.10(0.14) 6SL3210-5FB10-1U ■ 2 FSA 200...2401AC 18 6SL3203-0BB21-8VA1 6 3NA3801 6 ListedJDDZ 3RV2011-1EA10

200...2403AC 5 6SL3203-0BE15-0VA0

200...2401AC 18 6SL3203-0BB21-8VA1

200...2403AC 5 6SL3203-0BE15-0VA0

Line supply 200 ... 240 V 1 AC/3 AC

0.20(0.27) 6SL3210-5FB10-2U ■ 2 FSA 200...2401AC 18 6SL3203-0BB21-8VA1 6 3NA3801 6 ListedJDDZ 3RV2011-1EA10

200...2403AC 5 6SL3203-0BE15-0VA0

0.40(0.54) 6SL3210-5FB10-4U ■ 1 FSB 200...2401AC 18 6SL3203-0BB21-8VA1 10 3NA3803 10 3RV2011-1HA10

200...2403AC 5 6SL3203-0BE15-0VA0 3RV2011-1EA10

Line supply 200 ... 240 V 1 AC/3 AC

0.75(1.02) 6SL3210-5FB10-8U ■ 0 FSC 200...2401AC 18 6SL3203-0BB21-8VA1 16 3NA3805 20 ListedJDDZ 3RV2011-1KA10

200...2403AC 5 6SL3203-0BE15-0VA0 3RV2011-1HA10

Line supply 200 ... 240 V 3 AC

1.00(1.36) 6SL3210-5FB11-0U ■ 1 FSD 200...2403AC 12 6SL3203-0BE21-2VA0 16 3NA3805 20 ListedJDDZ 3RV2011-1JA10

Line supply 200 ... 240 V 3 AC

1.50(2.04) 6SL3210-5FB11-5U ■ 0 FSD 200...2403AC 12 6SL3203-0BE21-2VA0 25 3NA3810 25 ListedJDDZ 3RV2011-4AA10

2.00(2.72) 6SL3210-5FB12-0U ■ 0

SINAMICS V90 servo drive

Line supply 380 ... 480 V 3 AC

0.4(0.54) 6SL3210-5FE10-4U ■ 0 FSAA 380...4803AC 5 6SL3203-0BE15-0VA0 6 3NA3801-6 10 ListedJDDZ 3RV2021-1DA10

0.75(1.02) 6SL3210-5FE10-8U ■ 0 FSA 3RV2021-1EA10

Line supply 380 ... 480 V 3 AC

1(1.36) 6SL3210-5FE11-0U ■ 0 FSA 380...4803AC 5 6SL3203-0BE15-0VA0 10 3NA3803-6 10 ListedJDDZ 3RV2021-1FA10

1.75(2.38) 6SL3210-5FE11-5U ■ 0 FSB 12 6SL3203-0BE21-2VA0 15 3RV2021-1HA10

2.5(3.40) 6SL3210-5FE12-0U ■ 0 16 3NA3805-6 3RV2021-4AA10

Line supply 380 ... 480 V 3 AC

2.5(3.40) 6SL3210-5FE12-0U ■ 0 FSB 380...4803AC 12 6SL3203-0BE21-2VA0 16 3NA3805-6 15 ListedJDDZ 3RV2021-4AA10

3.5(4.76) 6SL3210-5FE13-5U ■ 0 FSC 20 6SL3203-0BE22-0VA0 20 3NA3807-6 25 3RV2021-4BA10

5(6.80) 6SL3210-5FE15-0U ■ 0

7(9.52) 6SL3210-5FE17-0U ■ 0 25 3NA3810-6 3RV2021-4DA10

SINAMICSV90,
pulsetrain(PTI)version

A

SINAMICSV90,
PROFINET(PN)version

F

Clicking to SiePortal
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System overview

SINAMICS V90 basic servo drive system

1
■ Selection and ordering data

DetailedinformationonSINAMICSV90isavailableontheinternetat:www.siemens.com/sinamics-v90

Inaddition,theSiemensProductConfiguratorcanbeusedontheinternet:www.siemens.com/spc

SIMOTICS S-1FL6 servomotors ➡ Configuration with MOTION-CONNECT connection systems
FurtherinfoinsectionSIMOTICSS-1FL6servomotors.

Max.
speed

Rated
power1)

Static
torque

Rated
torque1)

Max.
torque1)

Rated
current

Max.
current

Torque
constant

Momentofinertia
ofrotor

Recom-
mended
loadto
motor
inertia
ratio,
max.

Weight2)

nmax. PNat
T=100 K

M0at
T=100 K

MNat
T=100 K

Mmax INat
T=100 K

Imax Jwithout
brake

Jwith
brake

mwithout
brake

mwith
brake

r/min kW(hp) Nm Nm Nm A A ArticleNo. Nm/A 10-4kgm2 kg kg

SIMOTICS S-1FL6 Low Inertia servomotors – High dynamic performance

Shaft height 20 – Rated speed nN 3000 r/min

5000 0.05(0.07) 0.16 0.16 0.48 1.2 3.6 1FL6022-2AF21-1 ■ ■ 1 0.14 0.031 0.038 30× 0.47 0.7

5000 0.10(0.14) 0.32 0.32 0.96 1.2 3.6 1FL6024-2AF21-1 ■ ■ 1 0.29 0.052 0.059 30× 0.63 0.86

Shaft height 30 – Rated speed nN 3000 r/min

5000 0.20(0.27) 0.64 0.64 1.91 1.4 4.2 1FL6032-2AF21-1 ■ ■ 1 0.48 0.214 0.245 30× 1.02 1.48

5000 0.40(0.54) 1.27 1.27 3.82 2.6 7.8 1FL6034-2AF21-1 ■ ■ 1 0.49 0.351 0.381 30× 1.46 1.92

Shaft height 40 – Rated speed nN 3000 r/min

5000 0.75(1.02) 2.39 2.39 7.2 4.7 14.2 1FL6042-2AF21-1 ■ ■ 1 0.51 0.897 1.06 20× 2.8 3.68

Shaft height 40 – Rated speed nN 3000 r/min

5000 1.00(1.36) 3.18 3.18 9.54 6.3 18.9 1FL6044-2AF21-1 ■ ■ 1 0.51 1.15 1.31 20× 3.39 4.2

Shaft height 50 – Rated speed nN 3000 r/min

5000 1.50(2.04) 4.78 4.78 14.3 10.6 31.8 1FL6052-2AF21-2 ■ ■ 1 0.46 2.04 2.24 15× 5.45 6.96

5000 2.00(2.72) 6.37 6.37 19.1 11.6 34.8 1FL6054-2AF21-2 ■ ■ 1 0.55 2.62 2.82 6.66 8.2

SIMOTICS S-1FL6 High Inertia servomotors – Smooth operational performance

Shaft height 45 – Rated speed nN 3000 r/min

4000 0.4(0.54) 1.9 1.27 3.8 1.2 3.6 1FL6042-1AF61-2 ■ ■ 1 1.1 2.7 3.2 10× 3.4 4.8

4000 0.75(1.02) 3.5 2.39 7.2 2.1 6.3 1FL6044-1AF61-2 ■ ■ 1 1.2 5.2 5.7 5.2 6.6

Shaft height 65 – Rated speed nN 2000 r/min

3000 0.75(1.02) 4 3.58 10.7 2.5 7.5 1FL6061-1AC61-2 ■ ■ 1 1.5 8 9.1 5× 5.7 8.8

3000 1(1.36) 6 4.78 14.3 3 9 1FL6062-1AC61-2 ■ ■ 1 1.7 11.7 13.5 7 10.1

3000 1.5(2.04) 8 7.16 21.5 4.6 13.8 1FL6064-1AC61-2 ■ ■ 1 1.6 15.3 16.4 8.4 11.5

3000 1.75(2.38) 11 8.36 25.1 5.3 15.9 1FL6066-1AC61-2 ■ ■ 1 1.7 22.6 23.7 11.1 14.2

3000 2(2.72) 15 9.55 28.7 5.9 17.7 1FL6067-1AC61-2 ■ ■ 1 1.7 29.9 31 13.7 16.8

Shaft height 90 – Rated speed nN 2000 r/min

3000 2.5(3.40) 15 11.9 35.7 7.8 23.4 1FL6090-1AC61-2 ■ ■ 1 1.6 47.4 56.3 5× 15.4 21.5

3000 3.5(4.76) 22 16.7 50 11 33 1FL6092-1AC61-2 ■ ■ 1 1.6 69.1 77.9 19.8 25.9

2500 5(6.80) 30 23.9 70 12.6 36.9 1FL6094-1AC61-2 ■ ■ 1 2.0 90.8 99.7 24.4 30.5

2000 7(9.52) 40 33.4 90 13.2 35.6 1FL6096-1AC61-2 ■ ■ 1 2.7 134.3 143.2 33.3 39.3

Encoder type

IncrementalencoderTTL,2500S/R A

Absoluteencoder20-bitsingle-turn+12-bitmulti-turn L

1FL6LowInertia:Absoluteencoder21-bitsingle-turn M

Shaft end Holding brake

Featherkey Without A

Featherkey With B

Plainshaft Without G

Plainshaft With H

1) Ratedtorque,ratedpowerandmaximumtorquelistedinthetableabove
allowforaproductiontoleranceof10 %.

2) Motorweightwithincrementalencoder.
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SINAMICS V90 basic servo drive system

1

MOTION-CONNECT connection systems FurtherinfoinsectionMOTION-CONNECTconnectionsystems.

Pre-assembled power cables Pre-assembled signal cables Connectors

No.of
cores
×con-
ductor
cross-
section

SINAMICSV90–
Incrementalencoder
onthe1FL6servo-
motor

SINAMICSV90–
Absoluteencoderon
the1FL6servomotor

SINAMICSV90–
Brakeonthe1FL6
servomotorwith
holdingbrake

Motorside Motorside

forpower
connection

forincre-
mental
encoder

forabsolute
encoder

forbrake

mm2 ArticleNo. ArticleNo. ArticleNo. ArticleNo. ArticleNo. ArticleNo. ArticleNo. ArticleNo.

MOTION-CONNECT connection systems

4×0.75 6FX3002-5CK01-1 ■ ■ 0 6FX3002-2CT20-1 ■ ■ 0 6FX3002-2DB20-1 ■ ■ 0 6FX3002-5BK02-1 ■ ■ 0 6FX2003-0LL12 6FX2003-0SL12 6FX2003-0DB12 6FX2003-0LL52

4×0.75 6FX3002-5CK01-1 ■ ■ 0 6FX3002-2CT20-1 ■ ■ 0 6FX3002-2DB20-1 ■ ■ 0 6FX3002-5BK02-1 ■ ■ 0 6FX2003-0LL12 6FX2003-0SL12 6FX2003-0DB12 6FX2003-0LL52

4×0.75 6FX3002-5CK01-1 ■ ■ 0 6FX3002-2CT20-1 ■ ■ 0 6FX3002-2DB20-1 ■ ■ 0 6FX3002-5BK02-1 ■ ■ 0 6FX2003-0LL12 6FX2003-0SL12 6FX2003-0DB12 6FX2003-0LL52

4×0.75 6FX3002-5CK01-1 ■ ■ 0 6FX3002-2CT20-1 ■ ■ 0 6FX3002-2DB20-1 ■ ■ 0 6FX3002-5BK02-1 ■ ■ 0 6FX2003-0LL12 6FX2003-0SL12 6FX2003-0DB12 6FX2003-0LL52

4×2.5 6FX3002-5CK32-1 ■ ■ 0 6FX3002-2CT12-1 ■ ■ 0 6FX3002-2DB12-1 ■ ■ 0 6FX3002-5BL03-1 ■ ■ 0 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB13 6FX2003-0LL53

MOTION-CONNECT connection systems

4×1.5 6FX3002-5CL02-1 ■ ■ 0 6FX3002-2CT12-1 ■ ■ 0 6FX3002-2DB10-1 ■ ■ 0 6FX3002-5BL03-1 ■ ■ 0 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB11 6FX2003-0LL53

4×1.5 6FX3002-5CL02-1 ■ ■ 0 6FX3002-2CT12-1 ■ ■ 0 6FX3002-2DB10-1 ■ ■ 0 6FX3002-5BL03-1 ■ ■ 0 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB11 6FX2003-0LL53

4×2.5 6FX3002-5CL12-1 ■ ■ 0

4×2.5 6FX3002-5CL12-1 ■ ■ 0 6FX3002-2CT12-1 ■ ■ 0 6FX3002-2DB10-1 ■ ■ 0 6FX3002-5BL03-1 ■ ■ 0 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB11 6FX2003-0LL53

Length Length Length Length Driveside

3 m A D 3 m A D 3 m A D 3 m A D forincre-
mental
encoder

forabsolute
encoder5 m A F 5 m A F 5 m A F 5 m A F

7 m 1) A H 7 m 1) A H 7 m 1) A H 7 m 1) A H

10 m B A 10 m B A 10 m B A 10 m B A ArticleNo. ArticleNo.

15 m 1) B F 15 m 1) B F 15 m 1) B F 15 m 1) B F 6FX2003-0SB14 6FX2003-0SB14

20 m C A 20 m C A 20 m C A 20 m C A

1) OnlyavailableforHighInertiamotors(400 V 3 AC).
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System overview

SINAMICS V90 basic servo drive system

1
■ Selection and ordering data

DetailedinformationonSINAMICSV90isavailableontheinternetat:www.siemens.com/sinamics-v90

Inaddition,theSiemensProductConfiguratorcanbeusedontheinternet:www.siemens.com/spc

SIMOTICS S-1FL6 servomotors ➡ Configuration with adapter for mounting on Innomotics gearboxes from our product partner Innomotics 
www.innomotics.com 
FurtherinfoinsectionSIMOTICSS-1FL6servomotors.

Max.
speed

Rated
power1)

Static
torque

Rated
torque1)

Max.
torque1)

Rated
current

Max.
current

Torque
constant

Momentofinertia
ofrotor

Recom-
mended
loadto
motor
inertia
ratio,
max.

Weight2)

nmax. PNat
T=100 K

M0at
T=100 K

MNat
T=100 K

Mmax INat
T=100 K

Imax Jwithout
brake

Jwith
brake

mwithout
brake

mwith
brake

r/min kW(hp) Nm Nm Nm A A ArticleNo. Nm/A 10-4kgm2 kg kg

SIMOTICS S-1FL6 Low Inertia servomotors – High dynamic performance

Shaft height 20 – Rated speed nN 3000 r/min

5000 0.05(0.07) 0.16 0.16 0.48 1.2 3.6 1FL6022-2AF21-1 ■ ■ 1 0.14 0.031 0.038 30× 0.47 0.7

5000 0.10(0.14) 0.32 0.32 0.96 1.2 3.6 1FL6024-2AF21-1 ■ ■ 1 0.29 0.052 0.059 30× 0.63 0.86

Shaft height 30 – Rated speed nN 3000 r/min

5000 0.20(0.27) 0.64 0.64 1.91 1.4 4.2 1FL6032-2AF21-1 ■ ■ 1 0.48 0.214 0.245 30× 1.02 1.48

5000 0.40(0.54) 1.27 1.27 3.82 2.6 7.8 1FL6034-2AF21-1 ■ ■ 1 0.49 0.351 0.381 30× 1.46 1.92

Shaft height 40 – Rated speed nN 3000 r/min

5000 0.75(1.02) 2.39 2.39 7.2 4.7 14.2 1FL6042-2AF21-1 ■ ■ 1 0.51 0.897 1.06 20× 2.8 3.68

Shaft height 40 – Rated speed nN 3000 r/min

5000 1.00(1.36) 3.18 3.18 9.54 6.3 18.9 1FL6044-2AF21-1 ■ ■ 1 0.51 1.15 1.31 20× 3.39 4.2

Shaft height 50 – Rated speed nN 3000 r/min

5000 1.50(2.04) 4.78 4.78 14.3 10.6 31.8 1FL6052-2AF21-2 ■ ■ 1 0.46 2.04 2.24 15× 5.45 6.96

5000 2.00(2.72) 6.37 6.37 19.1 11.6 34.8 1FL6054-2AF21-2 ■ ■ 1 0.55 2.62 2.82 6.66 8.2

SIMOTICS S-1FL6 High Inertia servomotors – Smooth operational performance

Shaft height 45 – Rated speed nN 3000 r/min

4000 0.4(0.54) 1.9 1.27 3.8 1.2 3.6 1FL6042-1AF61-2 ■ ■ 1 1.1 2.7 3.2 10× 3.4 4.8

4000 0.75(1.02) 3.5 2.39 7.2 2.1 6.3 1FL6044-1AF61-2 ■ ■ 1 1.2 5.2 5.7 5.2 6.6

Shaft height 65 – Rated speed nN 2000 r/min

3000 0.75(1.02) 4 3.58 10.7 2.5 7.5 1FL6061-1AC61-2 ■ ■ 1 1.5 8 9.1 5× 5.7 8.8

3000 1(1.36) 6 4.78 14.3 3 9 1FL6062-1AC61-2 ■ ■ 1 1.7 11.7 13.5 7 10.1

3000 1.5(2.04) 8 7.16 21.5 4.6 13.8 1FL6064-1AC61-2 ■ ■ 1 1.6 15.3 16.4 8.4 11.5

3000 1.75(2.38) 11 8.36 25.1 5.3 15.9 1FL6066-1AC61-2 ■ ■ 1 1.7 22.6 23.7 11.1 14.2

3000 2(2.72) 15 9.55 28.7 5.9 17.7 1FL6067-1AC61-2 ■ ■ 1 1.7 29.9 31 13.7 16.8

Shaft height 90 – Rated speed nN 2000 r/min

3000 2.5(3.40) 15 11.9 35.7 7.8 23.4 1FL6090-1AC61-2 ■ ■ 1 1.6 47.4 56.3 5× 15.4 21.5

3000 3.5(4.76) 22 16.7 50 11 33 1FL6092-1AC61-2 ■ ■ 1 1.6 69.1 77.9 19.8 25.9

2500 5(6.80) 30 23.9 70 12.6 36.9 1FL6094-1AC61-2 ■ ■ 1 2.0 90.8 99.7 24.4 30.5

2000 7(9.52) 40 33.4 90 13.2 35.6 1FL6096-1AC61-2 ■ ■ 1 2.7 134.3 143.2 33.3 39.3

Encoder type

IncrementalencoderTTL,2500S/R A

Absoluteencoder20-bitsingle-turn+12-bitmulti-turn L

1FL6LowInertia:Absoluteencoder21-bitsingle-turn M

Shaft end Holding brake

Featherkey Without A

Featherkey With B

Plainshaft Without G

Plainshaft With H

1) Ratedtorque,ratedpowerandmaximumtorquelistedinthetableabove
allowforaproductiontoleranceof10 %.

2) Motorweightwithincrementalencoder.
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System overview

SINAMICS V90 basic servo drive system

1

Adapter for mounting on Innomotics gearboxes from our 
product partner Innomotics www.innomotics.com

Innomotics gearboxes from our product partner Innomotics www.innomotics.com

KS coupling adapter Helical gearbox Parallel shaft gearbox Bevel gearbox Helical worm gearbox

Adapter
typeand
size

Permissible
inputtorque
for
continuous
operation

Massinertia Maximum
permissible
motor
speed

1-stage 2-stage,3-stage 2-stage,3-stage 2-stage 3-stage 2-stage

Gearboxtype

E Z,D FZ,FD B K C

Nm 10-4kgm2 r/min Gearboxsize

– – – – – – – – – –

KS3.1 5.1 0.3 4500 39/49/69 19/29/39/49/59/69/79 29/39/49/69/79 19/29/39/49 39/49/69/79/89 29/39/49/69/89

KS4.1 5.1 0.59 4500 39/49/69 19/29/39/49/59/69/79 29/39/49/69/79 19/29/39/49 39/49/69/79/89 29/39/49/69/89

KS4.1 5.1 0.59 4500 39/49/69 19/29/39/49/59/69/79 29/39/49/69/79 19/29/39/49 39/49/69/79/89 29/39/49/69/89

KS5.2 16.8 1.9 4500 39/49/69/
89/109/129

29/39/49/59/69/79/89/
109/129

29/39/49/69/79/
89/109/129

29/39/49 39/49/69/79/89/
109/129/149

29/39/49/69/89

KS4.2 5.1 0.59 4500 39/49/69 19/29/39/49/59/69/79 29/39/49/69/79 19/29/39/49 39/49/69/79/89 29/39/49/69/89

KS6.2 25.8 4.5 4500 39/49/69/
89/109/129/
149

29/39/49/59/69/79/89/
109/129/149

29/39/49/69/79/
89/109/129/149

29/39/49 39/49/69/79/89/
109/129/149/
169

39/49/69/89

KS10.2 121 29 4500 49/69/89/
109/129/
149

49/59/69/79/89/109/
129/149/169/189

49/69/79/89/109/
129/149/169/189

49 49/69/79/89/
109/129/149/
169/189

49/69/89
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System overview

SINAMICS V90 basic servo drive system

1
■ Accessories

Connecting cables and connectors for SIMATIC S7 controller

ForfurtherinformationaboutPROFINETcablesreferonthe
internetat:
www.siemens.com/simatic-net

Requirements for external braking resistor

Whentheinternalbrakingresistorisnotsufficient,selectastandardbrakingresistoraccordingtothetable.

Supplementary system components SINAMICS V90 training case

For SINAMICS V90 pulse train (PTI) version

Description ArticleNo.

Setpointcablewithconnector
(MDR50-pinconnector,
freepinstocontrollerside),
length:1 m

6SL3260-4NA00-1VB0

Setpointcablewithconnectorsonbothsides
andseparateterminalblock
(MDR50-pinconnector,
terminalblocktocontrollerside),
length:0.5 m

6SL3260-4NA00-1VA5

50-pinMDRconnectorforsetpointcable 6SL3260-2NA00-0VA0

For SINAMICS V90 PROFINET (PN) version

Description ArticleNo.

I/Ocablewith20-pinMDRconnector
(freepinstocontrollerside),length:1m

6SL3260-4MA00-1VB0

ConnectorforI/Ocable,20-pin 6SL3260-2MA00-0VA0

Pre-assembledPROFINETcablewithtwo
RJ45180°plugs,length:1m

6XV1871-5BH10

RJ45dataplug-inconnectorwith180°(straight)
cableoutlet

6GK1901-1BB10-2AA0

StandardPROFINETcable,4-core,soldbythe
meter,notassembled

6XV1840-2AH10

PROFINETpatchcable
Forthenetworkingofconcatenatedconverters
IndustrialEthernetTPcord,CAT6A,
twistedpairline4×2cores,pre-assembledwith
twoRJ45connectors
• 0.3m(0.98ft)
• 0.5m(1.64ft)

6XV1870-3QE30

6XV1870-3QE50

Framesize Resistance Max.power Ratedpower Max.energy

 kW W kJ

Line voltage 200 ... 240 V 1 AC/3 AC

FSA,0.2kW 150 1.09 20 0.8

FSB 100 1.64 21 1.23

FSC 50 3.28 62 2.46

FSD,1kW 50 3.28 62 2.46

FSD,1.5...2kW 25 6.56 123 4.92

Line voltage 380 ... 480 V 3 AC

FSAA 533 1.2 30 2.4

FSA 160 4 100 8.0

FSB 70 9.1 229 18.3

FSC 27 23.7 1185 189.6

Description ArticleNo.

SINAMICSSDcard,512MBforSINAMICSV90
400Vversion

6SL3054-4AG00-2AA0

ReplacementconnectorkitforSINAMICSV90
400VversionFSAA

6SL3200-0WT00-0AA0

ReplacementconnectorkitforSINAMICSV90
400VversionFSA

6SL3200-0WT01-0AA0

ReplacementconnectorkitforSINAMICSV90
200VversionFSAandFSB

6SL3200-0WT02-0AA0

ReplacementconnectorkitforSINAMICSV90
200VversionFSCandFSD

6SL3200-0WT03-0AA0

ReplacementfanforSINAMICSV90
200VversionFSDand400VversionFSB

6SL3200-0WF00-0AA0

ReplacementfanforSINAMICSV90
400VversionFSC

6SL3200-0WF01-0AA0

Description ArticleNo.

SINAMICSV90trainingcase
1-axispulsetrain(PTI)versionconsistingof
1×servodriveSINAMICSV90pulsetrain(PTI)
version,
1×servomotorSIMOTICSS-1FL6LowInertia
and
1×controllerSIMATICS7-12000

6AG1067-2AA00-0AC0

SINAMICSV90trainingcase
1-axispulsetrain(PTI)versionconsistingof
1×servodriveSINAMICSV90pulsetrain(PTI)
versionand
1×servomotorSIMOTICSS-1FL6HighInertia

6AG1067-3AA00-0AB0

SINAMICSV90trainingcase
2-axisPROFINET(PN)versionconsistingof
2×servodriveSINAMICSV90PROFINET(PN)
versionand
2×servomotorSIMOTICSS-1FL6LowInertia

6AG1067-1AA32-0AA0
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SINAMICS V90 basic servo drive system

1
■ Function

Optimized servo performance - quick, smooth and precise 
positioning

Advancedone-buttontuningandreal-timeautotuning

Controlloopparametersareoptimizedautomatically.One-but-
tontuningcanbeusedwhencommissioning.
Thisallowsmachinestoachieveahighdynamicperformance
andsmoothoperationinawiderangeofapplications.

Automaticsuppressionofmachineresonances

Whenthisfunctionisactivatedthedriveidentifiesmechanical
resonancefrequenciesandautomaticallysuppressestheseus-
ingafilter.Vibrationandnoiseduringoperationarereduced.
Thisensuresahighdynamicresponseofthemachinewhilede-
creasingmachinevibrationlevels.

Sufficientencoderresolutionandhighdatatransferrates

Theencoderisavailableupto21-bitresolution(approx.
2.1 millionpulsespermotorrotation).

Fastdatatransfer:
• Signalingrateupto1 MHz(pulsetrainversion)
• 100 Mbit/stransferrate(PROFINETversion)

Thisallowsmachinestoachieveahighpositioningaccuracy
withlowspeedripple.

Optimizedsystemperformance

Fastaccelerationandbrakingwhilemaintainingsmoothopera-
tiontoensurehighmachineproductivity.
• 300 %overloadcapabilityofdriveandmotor
• Lowmotortorqueripple
• Motoranddriveareperfectlyharmonized

Reliable operation - Robust design and safe choice

Suitableforharshenvironments
• Widerangeoflinevoltages

- 200 V ... 240 V 1 AC/3 AC(-15 %/+10 %)
- 380 V ... 480 V3 AC,(-15 %/+10 %)

• CoatedPCBincreasesrobustnessofthedrivetocopewith
harshenvironments

• Motorisequippedwithhigh-qualitybearings

Highdegreeofmotorprotection
• SIMOTICSS-1FL6servomotorshavedegreeofprotection

IP65asstandard
• Oilsealatshaftendasstandard
• High-qualitymetalmotorconnector

(SIMOTICSS-1FL6HighInertiaservomotors)

IntegratedsafetyfunctionSTO(safetorqueoff)

TheSTOfunctionisastandardfeatureofallSINAMICS V90
servodrives.Thisfunctionpreventsthemotorfrommovingun-
expectedlyandcomplieswithsafetystandardSIL 2according
toEN 61508resp.PL d,Cat 3accordingtoEN ISO 13849.This
safetyfunctionalitycanberealizedwithoutadditionalcompo-
nents(activationonlyviaterminalsofSINAMICS V90,notsup-
portedviaPROFINET/PROFIsafe).

Complete motion control solutions from Siemens

SINAMICS V90SystemandSIMATIC–Siemensofferscompre-
hensivesolutionsfromasinglesourceforgeneralmotioncontrol
applicationswithdifferentSINAMICSapplicationexamples.

Siemensapplicationexamplescomprisethefollowing:
• Ready-to-runapplicationexamplesincludingwiringdiagram

andparameterdescription
• SampleconfigurationtoconnectSINAMICS V90drivestothe

appropriateSIMATICcontroller–thisincludeshardwareand
software,acorrespondingwiringexample,installationinstruc-
tionsfortheS7 projectprovided,driveparameterizationand
anHMIsampleproject

Benefitsforthecustomer:
• Anoperationalprojectisconfiguredproperly
• Amotorisquicklymadeoperational
• Basisforacustomer-specificconfiguration
• TIAadvantagesareoptimallyleveraged

CanbedownloadedfreeofchargeviatheOnlineSupport
Portal:
www.siemens.com/sinamics-applications

©Siemens2024
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System overview

SINAMICS V90 basic servo drive system

1
■ Configuration

Thefollowingelectronicconfiguringaidsandengineeringtools
areavailablefortheSINAMICSV90basicservodrivesystem:

SINAMICS Selector app

Mobileselectionguideforfrequencyconverters

SiemenshasdevelopedtheSINAMICSSelectorappasaprac-
ticaltoolforfindingarticlenumbersforyourSINAMICS
convertersinthepowerrangefrom0.1kWto630kWquicklyand
easily.

WhetherforSINAMICSV20,SINAMICSV90,SINAMICSG120C,
SINAMICSG120P,SINAMICSG120X,SINAMICSG120,
SINAMICSG220,SINAMICSS200orSINAMICSS210:Theapp
willprovideyouwiththecorrectarticlenumbersconveniently.

Howdoesitwork?

Simplyselectyourapplication,thefrequencyconverteryou
require,theratedpoweranddeviceoptionsaswellasthe
necessaryaccessories.
Thenyoucansaveyourselectionandsenditbyemail.Yourpre-
selectionisthebasisforanorderspecificationwiththedealer/
Siemens.

YouwillfindthefreedownloadsforAndroidandforiOSatthe
followinglink:
www.siemens.com/sinamics-selector

DriveSim Designer (firmware V1.04.03 or higher)

DriveSimDesignerprovideseasy-to-usemodelsforPROFIdrive-
enabledSINAMICSconverters,soyoucancreateadigitaltwin
ofyourdrive.

Moreinformationisprovidedontheinternetat:
www.siemens.com/drive-virtualization

Siemens Product Configurator

TheSiemensProductConfiguratorhelpsyoutoconfigurethe
optimumdrivetechnologyproductsforanumberofapplications
–startingwithgearunits,motors,convertersaswellasthe
associatedoptionsandcomponentsandendingwithcontrollers,
softwarelicensesandconnectionsystems.

TheSiemensProductConfiguratorcanbeusedonthe
internetwithoutrequiringanyinstallation.TheSiemensProduct
ConfiguratorcanbefoundinSiePortalatthefollowingaddress:
www.siemens.com/spc

SINAMICS V-ASSISTANT – Easy-to-use engineering tool for 
commissioning and diagnostics

APCwithinstalledSINAMICSV-ASSISTANTsoftwaretoolcan
beconnectedtoSINAMICS V90viastandardUSBportorfrom
V1.07.00viaPROFINETport(forSINAMICSV90PROFINET
versiononly).Itisusedforsettingparameters,testoperation,
troubleshooting –andhaspowerfulmonitoringfunctions.

SINAMICSV-ASSISTANTcanbedownloadedfreeofcharge
fromtheSINAMICSV90internetpage:
www.siemens.com/sinamics-v90

Youcanfindfurtherinformationaboutthe
SINAMICSV-ASSISTANTintheEngineeringtoolssection.

■ Technical specifications

General technical specifications

■ More information

DetailedinformationonSINAMICS V90,thelatesttechnicaldoc-
umentation(brochures,dimensiondrawings,certificates,manu-
alsandoperatinginstructions)isavailableontheinternetat:
www.siemens.com/sinamics-v90

Inaddition,theSiemensProductConfiguratorcanbeusedon
theinternet.TheSiemensProductConfiguratorcanbefoundin
SiePortalatthefollowingaddress:
www.siemens.com/spc

SINAMICS V90 servo drive system 200 V ... 240 V 1 AC/3 AC Low Inertia 
for high dynamic performance

SINAMICS V90 servo drive

Linesupplyandpower 200V…240V1AC(–15%/+10%),
0.05kW…0.75kW
200V…240V3AC(–15%/+10%),
0.05kW…2kW

Controlmode
Pulsetrain(PTI)version

Positioningwithpulsetrain,internalpositioning,
speed,torque,fastPTI

Controlmode
PROFINET(PN)version

Speedcontrol,basicpositioner
control(EPOS)

Degreeofprotection IP20

SIMOTICS S-1FL6 servomotors

Shaftheight 20,30,40,50

Ratedtorque 0.16 ... 6.37Nm

Ratedspeed 3000r/min

Max.speed 5000r/min

Encoder • IncrementalencoderTTL2500S/R1);
• Absoluteencoder21-bitsingle-turn
• Absoluteencoder20-bitsingle-turn+12-bit

multi-turn

Degreeofprotection IP65,naturalcooling

SINAMICS V90 servo drive system 380 V ... 480 V 3 AC High Inertia 
for smooth operational performance

SINAMICS V90 servo drive

Linesupplyandpower 380V…480V3AC(–15%/+10%),
0.4kW…7kW

Controlmode
Pulsetrain(PTI)version

Positioningwithpulsetrain,internalpositioning,
speed,torque,fastPTI

Controlmode
PROFINET(PN)version

Speedcontrol,basicpositioner
control(EPOS)

Degreeofprotection IP20

SIMOTICS S-1FL6 servomotors

Shaftheight 45,65,90

Ratedtorque 1.27 ... 33.40Nm

Ratedspeed 2000r/min/3000r/min

Max.speed 4000r/min

Encoder • IncrementalencoderTTL2500S/R;
• Absoluteencoder20-bitsingle-turn+12-bit

multi-turn

Degreeofprotection IP65,naturalcooling

1) Forverylowspeed,highaccuracyorhighdynamicapplication
TTL encoderisnotrecommended.
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1
■ Integration

Motor holding brake1) 

(only SINAMICS V90, 200 V version)

•

DI/DO•

20 pins•

PROFINET version (PN) 

I/O interface

Motor holding brake1) 

(only SINAMICS V90, 200 V version)

•

DI/DO, AI/AO•

Encoder emulation 

pulse output

•

Pulse train input•

50 pins•

Pulse train version (PTI) 

Setpoint interface

Control/status interface

Motor holding brake signal (only SINAMICS V90, 200 V version). The SINAMICS V90, 200 V 

version requires an external relay to connect the motor holding brake.

1) 

2 RJ45 connectors for 

PROFINET communication 

with a PLC

•RS485 interface for 

Modbus RTU/USS to 

communicate with a PLC

•

PROFINET version (PN)Pulse train version (PTI)

Easy shield connection to 

cables and improved EMC 

behavior

•

Shield plate

(only SINAMICS V90, 400 V version)

Motor holding brake

Motor encoder connector

If the internal braking resistor is not 

sufficient, disconnect DCP and R2, 

then connect DCP and R1 with an 

external braking resistor

•

Braking resistor 

5 buttons

G_D011_EN_00499a

•

6 digits, 7-segment LED•

Integrated operator panel

COM indicates 

communication with PC

•

RDY indicates servo 

ready/alarm state

•

Status indicator

High-quality connectors

To connect a PC 

with engineering 

•

Standard mini USB socket

Micro SD card slot 

(SINAMICS V90, 200 V version)

•

Standard SD card slot 

(SINAMICS V90, 400 V version)

•

To copy parameters•

SD card slot

Safe Torque Off

G_D011_EN_00479b

High-wear-resistant oil seal 

material

IP65 degree of protection 

standard for all motors

Shaft sleeve protection

High-quality bearings

High-quality metal connector

SIMOTICS S-1FL6, High Inertia

Compact cable 

connection

IP65 degree of 

protection standard 

for all motors

High-wear-resistant 

oil seal material

High-quality bearings

SIMOTICS S-1FL6, Low Inertia

G_D011_EN_00482b
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System overview

SINAMICS V90 basic servo drive system

1
■ Integration

System connection diagram for SINAMICS V90 pulse train version

SIMOTICS S-1FL6 Low Inertia2)SIMOTICS S-1FL6 High Inertia

Brake cable connection shown here is for SINAMICS V90 400 V version only. The SINAMICS V90 200 V version requires an 

external relay to connect the motor brake cable. The relay has to be connected via the setpoint cable for the SINAMICS V90 

pulse train version. For more information, refer to the SINAMICS V90 operating instructions.

1)

SIMOTICS S-1FL6 Low Inertia servomotors in shaft heights 20/30/40 use outlet connection concept with pre-mounted cable 

end and plastic connection plug-in system.

2)

Line filter (optional)

Power cable

Control/Setpoint cable 

(PTI)

Brake cable1)

Encoder cable

Circuit breaker (optional)

External braking 

resistor (optional)

Controller

24 V DC

G_D011_EN_00498b

SINAMICS V90

1

1

1

3

3

3

2

2

2

4

5

$ Power connector (motor side)

% Encoder connector (motor side)

& Brake connector (motor side)

( Encoder connector (drive side)

) Setpoint connector

©Siemens2024
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System overview

SINAMICS V90 basic servo drive system

1
■ Integration

System connection diagram for SINAMICS V90 PROFINET version

SIMOTICS S-1FL6 Low Inertia2)SIMOTICS S-1FL6 High Inertia

Brake cable connection shown here is for SINAMICS V90 400 V version only. The SINAMICS V90 200 V version requires an 

external relay to connect the motor brake cable. The relay has to be connected via I/O cable for the SINAMICS V90 

PROFINET version. For more information, refer to the SINAMICS V90 operating instructions.

1)

SIMOTICS S-1FL6 Low Inertia servomotors in shaft heights 20/30/40 use outlet connection concept with pre-mounted cable 

end and plastic connection plug-in system.

2)

Line filter (optional)

Power cable

I/O cable (PN)

Brake cable1)

Encoder cable

Circuit breaker (optional)

PROFINET cable

External braking 

resistor (optional)

Controller

24 V DC

G_D011_EN_00530a

SINAMICS V90

1

1

1

3

3

3

2

2

2

4

5

$ Power connector (motor side)

% Encoder connector (motor side)

& Brake connector (motor side)

( Encoder connector (drive side)

) I/O connector
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System overview

Recommended SIMATIC S7 controller

1
■ Selection and ordering data

Recommended controller for SINAMICS V90 pulse train (PTI) version – pulse train (PTI), Modbus RTU or USS

OneSIMATICS7-1200CPUcancontrolupto4SINAMICSV90axes.Eachaxisrequires2high-speeddigitaloutputsforthepulse
traininterface.TheSIMATICS7-1500compactCPUscanalsobeconnectedtoSINAMICSV90via“pulsetrain”.

Recommended controller for SINAMICS V90 PROFINET (PN) version

ForSINAMICSV90PROFINET(PN)version,theAC/DC/RLYandDC/DC/RLYversionsofSIMATICS7-1200arealsopossible
(CPU1211C,CPU1212C,CPU1214CandCPU1215C).

SINAMICSV90asaPROFINETI/OdevicewithPROFIdrivesupportstechnologyobjectsandfunctionblocksofSIMATICS7-1200,
SIMATICS7-1500andSIMATICS7-1500TechnologyCPUforspeedandpositioningcontrol.

ForfurtherinformationaboutSIMATICcontrollerspleaserefertoCatalogST 70ortowebpage:
www.siemens.com/simatic-controller

SIMATIC S7-1200 Basic Controller for SINAMICS V90 pulse train (PTI) version

CompactCPUexpandablewith Digital
outputs

ofwhichhigh-speed
outputs
(PulseTrainOutput)

Workmemory CPU

ArticleNo.

Signalboardorcom-
municationboard

Communica-
tionmodules

Signal
Modules

1 3 – 4 4(100kHz) 50KB CPU1211CDC/DC/DC 6ES7211-1AE40-0XB0

2 6 4(100kHz) 75KB CPU1212CDC/DC/DC 6ES7212-1AE40-0XB0

8 10 4(100kHz) 100KB CPU1214CDC/DC/DC 6ES7214-1AG40-0XB0

125KB CPU1215CDC/DC/DC 6ES7215-1AG40-0XB0

4(1MHz) 150KB CPU1217CDC/DC/DC 6ES7217-1AG40-0XB0

Expansion for Modbus RTU and USS

Forserialdataexchangeviapoint-to-pointconnection

Designation Type ArticleNo.

CommunicationBoardRS485,
canbepluggeddirectlyintotheCPU

CB1241 6ES7241-1CH30-1XB0

CommunicationModule
RS422/RS485

CM1241 6ES7241-1CH32-0XB0

Expansion for control of  more than 2 axes

Signalboards,0.1A,200kHz,canbepluggeddirectlyintotheCPU.
Oneaxisrequires2high-speeddigitaloutputsforcontrolling.

Digitaloutputs Inputvoltage Type ArticleNo.

2 5VDC SB1223 6ES7223-3AD30-0XB0

24VDC 6ES7223-3BD30-0XB0

4 5VDC SB1222 6ES7222-1AD30-0XB0

24VDC 6ES7222-1BD30-0XB0

Version Integratedinterfaces CPU
Processing
timesforbit
operations

Max.
number
ofaxes

Work
memory

CPU

ArticleNo.

PROFINETIOIRT PROFINET PROFIBUS DP

SIMATIC S7-1200 Basic Controller for SINAMICS V90 PROFINET (PN) version

StandardCPUs 1×PNIO – – 85ns 2 50KB CPU1211CDC/DC/DC 6ES7211-1AE40-0XB0

– – 85ns 2 75KB CPU1212CDC/DC/DC 6ES7212-1AE40-0XB0

– – 85ns 2 100KB CPU1214CDC/DC/DC 6ES7214-1AG40-0XB0

1×PNIO
(2-portswitch)

– – 85ns 2 125KB CPU1215CDC/DC/DC 6ES7215-1AG40-0XB0

– – 85ns 2 150KB CPU1217CDC/DC/DC 6ES7217-1AG40-0XB0

SIMATIC S7-1500 Advanced Controller for SINAMICS V90 PROFINET (PN) version

StandardCPUs 1×PNIOIRT
(2-portswitch)

– – 60ns 10 150KB CPU1511-1PN 6ES7511-1AK02-0AB0

– – 40ns 10 300KB CPU1513-1PN 6ES7513-1AL02-0AB0

1×PN – 30ns 30 500KB CPU1515-2PN 6ES7515-2AM02-0AB0

1×PN 1×DP 10ns 30 1MB CPU1516-3PN/DP 6ES7516-3AN02-0AB0

1×PN 1×DP 2ns 96 2MB CPU1517-3PN/DP 6ES7517-3AP00-0AB0

2×PN 1×DP 1ns 128 4MB CPU1518-4PN/DP 6ES7518-4AP00-0AB0

CompactCPUs 1×PNIOIRT
(2-portswitch)

– – 60ns 10 175KB CPU1511C-1PN 6ES7511-1CK01-0AB0

– – 48ns 10 250KB CPU1512C-1PN 6ES7512-1CK01-0AB0

TechnologyCPUs 1×PNIOIRT
(2-portswitch)

– – 60ns 10 225KB CPU1511T-1PN 6ES7511-1TK01-0AB0

1×PN – 30ns 30 750KB CPU1515T-2PN 6ES7515-2TM01-0AB0

1×PN 1×DP 10ns 80 1.5MB CPU1516T-3PN/DP 6ES7516-3TN00-0AB0

1×PN 1×DP 2ns 128 3MB CPU1517T-3PN/DP 6ES7517-3TP00-0AB0

Fail-safe
CPUs

1×PNIOIRT
(2-portswitch)

– – 60ns 10 225KB CPU1511F-1PN 6ES7511-1FK02-0AB0

– – 40ns 10 450KB CPU1513F-1PN 6ES7513-1FL02-0AB0

1×PN – 30ns 30 750KB CPU1515F-2PN 6ES7515-2FM02-0AB0

1×PN 1×DP 10ns 30 1.5MB CPU1516F-3PN/DP 6ES7516-3FN02-0AB0

1×PN 1×DP 2ns 96 3MB CPU1517F-3PN/DP 6ES7517-3FP00-0AB0

2×PN 1×DP 1ns 128 6MB CPU1518F-4PN/DP 6ES7518-4FP00-0AB0

Fail-safe
TechnologyCPUs

1×PNIOIRT
(2-portswitch)

– – 60ns 10 225KB CPU1511TF-1PN 6ES7511-1UK01-0AB0

1×PN – 30ns 14 750KB CPU1515TF-2PN 6ES7515-2UM01-0AB0

1×PN 1×DP 10ns 80 1.5MB CPU1516TF-3PN/DP 6ES7516-3UN00-0AB0

1×PN 1×DP 2ns 128 3MB CPU1517TF-3PN/DP 6ES7517-3UP00-0AB0

©Siemens2024

https://www.siemens.com/product?6ES7211-1AE40-0XB0
https://www.siemens.com/product?6ES7211-1AE40-0XB0
https://www.siemens.com/product?6ES7212-1AE40-0XB0
https://www.siemens.com/product?6ES7212-1AE40-0XB0
https://www.siemens.com/product?6ES7214-1AG40-0XB0
https://www.siemens.com/product?6ES7214-1AG40-0XB0
https://www.siemens.com/product?6ES7215-1AG40-0XB0
https://www.siemens.com/product?6ES7215-1AG40-0XB0
https://www.siemens.com/product?6ES7217-1AG40-0XB0
https://www.siemens.com/product?6ES7217-1AG40-0XB0
https://www.siemens.com/product?6ES7241-1CH30-1XB0
https://www.siemens.com/product?6ES7241-1CH30-1XB0
https://www.siemens.com/product?6ES7241-1CH32-0XB0
https://www.siemens.com/product?6ES7241-1CH32-0XB0
https://www.siemens.com/product?6ES7223-3AD30-0XB0
https://www.siemens.com/product?6ES7223-3AD30-0XB0
https://www.siemens.com/product?6ES7223-3BD30-0XB0
https://www.siemens.com/product?6ES7223-3BD30-0XB0
https://www.siemens.com/product?6ES7222-1AD30-0XB0
https://www.siemens.com/product?6ES7222-1AD30-0XB0
https://www.siemens.com/product?6ES7222-1BD30-0XB0
https://www.siemens.com/product?6ES7222-1BD30-0XB0
https://www.siemens.com/product?6ES7211-1AE40-0XB0
https://www.siemens.com/product?6ES7211-1AE40-0XB0
https://www.siemens.com/product?6ES7212-1AE40-0XB0
https://www.siemens.com/product?6ES7212-1AE40-0XB0
https://www.siemens.com/product?6ES7214-1AG40-0XB0
https://www.siemens.com/product?6ES7214-1AG40-0XB0
https://www.siemens.com/product?6ES7215-1AG40-0XB0
https://www.siemens.com/product?6ES7215-1AG40-0XB0
https://www.siemens.com/product?6ES7217-1AG40-0XB0
https://www.siemens.com/product?6ES7217-1AG40-0XB0
https://www.siemens.com/product?6ES7511-1AK02-0AB0
https://www.siemens.com/product?6ES7511-1AK02-0AB0
https://www.siemens.com/product?6ES7513-1AL02-0AB0
https://www.siemens.com/product?6ES7513-1AL02-0AB0
https://www.siemens.com/product?6ES7515-2AM02-0AB0
https://www.siemens.com/product?6ES7515-2AM02-0AB0
https://www.siemens.com/product?6ES7516-3AN02-0AB0
https://www.siemens.com/product?6ES7516-3AN02-0AB0
https://www.siemens.com/product?6ES7517-3AP00-0AB0
https://www.siemens.com/product?6ES7517-3AP00-0AB0
https://www.siemens.com/product?6ES7518-4AP00-0AB0
https://www.siemens.com/product?6ES7518-4AP00-0AB0
https://www.siemens.com/product?6ES7511-1CK01-0AB0
https://www.siemens.com/product?6ES7511-1CK01-0AB0
https://www.siemens.com/product?6ES7512-1CK01-0AB0
https://www.siemens.com/product?6ES7512-1CK01-0AB0
https://www.siemens.com/product?6ES7511-1TK01-0AB0
https://www.siemens.com/product?6ES7511-1TK01-0AB0
https://www.siemens.com/product?6ES7515-2TM01-0AB0
https://www.siemens.com/product?6ES7515-2TM01-0AB0
https://www.siemens.com/product?6ES7516-3TN00-0AB0
https://www.siemens.com/product?6ES7516-3TN00-0AB0
https://www.siemens.com/product?6ES7517-3TP00-0AB0
https://www.siemens.com/product?6ES7517-3TP00-0AB0
https://www.siemens.com/product?6ES7511-1FK02-0AB0
https://www.siemens.com/product?6ES7511-1FK02-0AB0
https://www.siemens.com/product?6ES7513-1FL02-0AB0
https://www.siemens.com/product?6ES7513-1FL02-0AB0
https://www.siemens.com/product?6ES7515-2FM02-0AB0
https://www.siemens.com/product?6ES7515-2FM02-0AB0
https://www.siemens.com/product?6ES7516-3FN02-0AB0
https://www.siemens.com/product?6ES7516-3FN02-0AB0
https://www.siemens.com/product?6ES7517-3FP00-0AB0
https://www.siemens.com/product?6ES7517-3FP00-0AB0
https://www.siemens.com/product?6ES7518-4FP00-0AB0
https://www.siemens.com/product?6ES7518-4FP00-0AB0
https://www.siemens.com/product?6ES7511-1UK01-0AB0
https://www.siemens.com/product?6ES7511-1UK01-0AB0
https://www.siemens.com/product?6ES7515-2UM01-0AB0
https://www.siemens.com/product?6ES7515-2UM01-0AB0
https://www.siemens.com/product?6ES7516-3UN00-0AB0
https://www.siemens.com/product?6ES7516-3UN00-0AB0
https://www.siemens.com/product?6ES7517-3UP00-0AB0
https://www.siemens.com/product?6ES7517-3UP00-0AB0


SiemensD33·October2024

2
2/2 SINAMICS V90 servo drive

2/2 Overview
2/2 Benefits
2/3 Function
2/4 Integration
2/5 Technicalspecifications
2/7 Dimensionaldrawings

2/10 Line filters

2/10 Overview

2/10 Recommended line-side overcurrent 

protection devices

2/10 Overview

2/10 External braking resistor

2/10 Overview

2/10 Connecting cables for 

SIMATIC S7 controller 

2/10 Overview

2/10 Supplementary system components

2/10 Overview

Forselection and ordering data please
refertosection"Systemoverview"
"SINAMICSV90basicservodrivesystem"
frompage1/8.

Detailedtechnicalinformationon
SINAMICSV90isavailableonthe
internetat:
www.siemens.com/sinamics-v90/
documentation

Inaddition,theSiemensProductConfigurator
canbeusedontheinternetatthefollowing
address:
www.siemens.com/spc

SINAMICS V90 servo drive
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SINAMICS V90 servo drive

SINAMICS V90 servo drive

2

■ Overview

SINAMICS V90 - optimized servo drive solution for motion control applications

SINAMICSV90servodrive,200...240V1AC/3AC,
framesizesFSA,FSB,FSCandFSD

SINAMICSV90servodrive,380...480V3AC,
framesizesFSAA,FSA,FSBandFSC

SINAMICSV90servodrive

SINAMICSV90canbeintegratedintoawiderangeofapplica-
tions,eitherusingthepulsetrainversion(pulse/direction,ana-
log,USS/ModbusRTU)orthePROFINETversion.

TheSINAMICSV90pulsetrainversionfeaturesinternalposition-
ing,positioningwithpulsetrainaswellasspeedandtorquecon-
trolmodes.

TheSINAMICSV90PROFINETversionsupportsPROFINETfor
linkingthedrivetoanautomationsystemviaPROFIdriveprofile.

Withintegratedreal-timeautotuningandautomaticsuppression
ofmachineresonances,thesystemautomaticallyoptimizesit-
selftoachievehighdynamicperformanceandsmoothopera-
tion.

Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
frompage1/8.

■ Benefits

Optimizedservoperformance
• Advancedone-buttontuningandreal-timeautotuningenable

machinestoachieveahighdynamicperformance
• Automaticsuppressionofmachineresonances
• 1MHzhigh-frequencypulsetraininput
• Differentencodertypestoaddresstherequirementsofyour

applications

Cost-effective
• Integratedcontrolmodes:Pulsetrainpositioning,internalpo-

sitioningwithtraversingblockorModbus,speedandtorque
controlmodes

• Integratedinternalpositioningfunction
• Integratedbrakingresistorinallframesizeswithmax.motor

power0.2kW
• Integratedholdingbrakeswitch(forthe400Vversion),noex-

ternalrelaynecessary

Easytouse
• Simpleconnectiontoacontrolsystem
• Easy,allfromasinglesource
• Easyservotuning
• Easymachineoptimization
• EasycommissioningwithSINAMICSV-ASSISTANT
• Parametercloning
• EasyintegrationviaPTI,PROFINET,USS,ModbusRTU

Reliableoperation
• High-qualitymotorbearings
• AllmotorshaveIP65degreeofprotectionandareequipped

withoilseal
• Integratedsafetorqueoff(STO)
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SINAMICS V90 servo drive

SINAMICS V90 servo drive

2

■ Function

SINAMICS V90 
Pulse train version (PTI)

SINAMICS V90  
PROFINET version (PN)

Control modes

Control modes • Pulsetraininputpositioncontrol(PTI)
• Internalpositioncontrol(IPos),setpointsselectedus-

ingacombinationofdigitalinputs,orModbus/USS
• Speedcontrol(S)
• Torquecontrol(T)
• Compoundcontrols,switchesbetweenpositioncon-

trol,speedcontrol,andtorquecontrol
• Jogusingbuttonsontheintegratedoperatorpanel
• FastPTIcontrol(FAST_PTI)

• Speedcontrolmode:positionandspeedcontrolin
combinationwithamotionfunction(TOaxis)of
SIMATIC S7-1500/S7-1200andPROFINET

• Basicpositionercontrol(EPOS)

Speed control Speedinput Externalanaloginputorinternalspeedsetpoint PROFINETorinternalspeedsetpoint

Torquelimit Externalanaloginputorsetusingaparameter PROFINETorsetusingaparameter

Pulse train input 
position control

Max.pulsefrequency • Differentiallinedriver(5 V),1 MHz
• Opticalcoupler(24 V),200 kHz

–

Multiplyingfactor Electronicgearratio(A/B),A:1-65535,B:1-65535,
1/50<A/B<200

–

Torquelimit Externalanaloginputorsetusingaparameter –

Torque control 
mode

Torqueinput Externalanaloginputorinternaltorquesetpoint –

Speedlimit Preventsspeedlimitsfrombeingviolated,setusinga
parameterforanaloginput

Setusingaparameter

Control features

Real time auto tuning Estimatesthemachinecharacteristicandsetstheclosed-loopcontrolparameters(gain,integraltime,etc.)
continuouslyinrealtimewithoutanyuserintervention

Resonance suppression Suppressesmechanicalresonance,suchasworkpieceandfoundationvibration

One-button auto tuning Estimatesthemachineloadinertiaandmechanicalcharacteristicswithinternalmovementcommand
(pre-configuredforSINAMICS V90)
ThisfeaturecanbeinitiatedusingtheSINAMICSV-ASSISTANTengineeringtool.

Gain switch and PI/P switch SwitchesbetweengainsorfromPItoPcontrolusingan
externalsignalorinternaloperatingconditions

–

Torque limit Limitsmotorspeedusinganexternalanaloginputor
internaltorquelimit

Motortorqueisinternallylimited

Travel to fixed stop Canbeusedtomoveanaxistoafixedstopataspecifiedtorquewithoutasignalfault

DI/DO parameterization Freelyassignsthecontrolsignalstodigitalinputsanddigitaloutputs

External braking resistor Anexternalbrakingresistorcanbeusedwhentheinternalbrakingresistorisnotcapableofhandlingthe
regenerativeenergy.

Measure machine ThemachinefrequencycharacteristicsareanalyzedusingSINAMICSV-ASSISTANT

Parameter cloning and Firmware update Optionallyviamemorycard
• For400 Vversion:SDcard;recommendedSINAMICSSDcard
• For200 Vversion:MicroSDcard
• Maximumsupportedcapacity:32GB

Safety functions SafeTorqueOff(STO)viaterminal,complieswithsafetystandardSIL 2accordingtoEN 61508resp.PL d,
Cat 3accordingtoISO 13849(activationonlyviaterminalsofSINAMICS V90,notsupportedvia
PROFINET/PROFIsafe)

Basic Operator Panel (BOP) Integrated,6-digit/7-segmentdisplay,5 buttons

Engineering PC tool • SINAMICSV-ASSISTANTengineeringtoolexclusivelyforSINAMICS V90
• SINAMICS V90incombinationwithS7-1500andSTEP 7ProfessionalengineeringviaTIA Portal

(asofversionV14)possible.

©Siemens2024
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SINAMICS V90 servo drive

2

■ Integration

Standardwiringforpulsetraininput(PTI)positioncontrolmode
(fordetailedinformationandconnectiondiagramforothercon-
trolmodes,pleaserefertotheoperatinginstructions).
Thediagramisgivenasareferenceforselectingthedrivetype.

Whencommissioningtheselectedservodrivesystem,establish
thewiringconnectionsaccordingtotheconnectiondiagramand
theinstructionsprovidedintheoperatinginstructions.

12 V, max. current: 100 mA

Channel 2: 

24 V single end pulse 

train input

Channel 1: 

High-speed 5 V 

differential pulse train 

input

Speed limit

Torque limit

Load

Load

Load

L
o

a
d Recommended: 

200 ... 500 Ω, ≥ 5W

Max. output current: 

100 mA

Shielded cable

Twisted-pair wires

Note: 

Only one of the pulse train input 

channels can be used. 

Other control signals can be assigned 

to digital inputs and 6 digital outputs, 

please refer to the operating 

instructions. 

The 24 V power supplies in the connection diagram are as follows:

1)
24 V power supply for SINAMICS V90. All the PTO signals must be 

connected to the controller with the same 24 V power supply as 

SINAMICS V90.

3)
Isolated digital output power supply. The controller power supply 

can be used.

2)
Isolated digital input power supply. The controller power supply 

can be used.

Output torque

G_D011_EN_00463b

Motor speed

Servo drive

Zero mark 

(Open collector)

Z phase pulse

B phase pulse

A phase pulse

Digital outputs, supporting both the PNP and the NPN types. 

For detailed information, please refer to the operating instructions. 

***

Digital inputs, supporting both the PNP and the NPN types. **

PTO and PTI_D reference ground, connected to the reference ground 

of the host controller.

*

PTI_B

39

38

PTIB_24M

PTIB_24P

PTIA_24M

PTIA_24P

37

36
PTI_A

2)

AO_M

AO_M

AI2-

AI2+

22

21
AI2

AI1-

AI1+
18

20

19

24 V

AI1

Ω4 k

DI_COM

C-MODE

EMGS

TLIM1

CLR

P_TRG

G-CHANGE

CCWL

CWL

RESET

14

13

12

11

10

9

8

7

6

3, 4

5SON

PTI_B

27

26

PTIB_D-

PTIB_D+

PTIA_D-

PTIA_D+

2

1
PTI_A

3)  

1)  
24 V

PTOZ (OC)

PTOZ_M (OC)

M

17

5 V

5 V

5 V

MEXT_DO

PTOZ+

PTOZ-

PTOB+

PTOB-

PTOA+

PTOA-

AO_M

AO1

AO_M

AO2

PW24V_DO

50

33

29

44

34

49

35

32

31

46

43

42

41

40

16

15

45

25

48

47

28

30

24 V 

**

M

M

5 V

PTOZ

M

INP

DO4+

DO4-

ALM

RDY

+

-

+

-

-

+

+

-

+

-

-

+

***

*

***

DO5+

DO5-

***

***

DO6+

DO6-

***

***
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■ Technical specifications

General technical specifications

SINAMICS V90 servo drive

Control power supply

• Voltage 24 V DC(-15 %/+20 %)
WhenSINAMICS V90controlsamotorequippedwithbrake,thetoleranceofthe24 V DCpowersupply
mustbe-10 %to+10 %tocomplywiththevoltagerequiredbythebrake.

• Current 1)

-withoutholdingbrake 1.6 A

-withholdingbrake 1.6 A+ratedcurrentmotorholdingbrake
Formoreinformationpleaserefertosection„SIMOTICSS-1FL6servomotors“„TechnicalData“frompage3/3.

Line supply system TN,TT,IT,TTearthedline

Overload capacity 300 % × ratedcurrent
for300 msevery10 s

Control system Servocontrol

Braking resistor Integratedforallframesizeswithmax.motorpower 0.2kW

Ambient temperature

• Operation 0 ... 45 °C(32 ... 113 °F)
45 ... 55 °C(113 ... 131 °F)withderating

• Storage -40 ... +70 °C(-40 ... +158 °F)

Ambient humidity

• Operation <90 %(nocondensation)

• Storage 90 %(nocondensation)

Pollution class 2

Vibration

• Operation Operationalarea II
10 Hz ... 58 Hz:0.075 mmdeflection
58 Hz ... 200 Hz:1 gvibration

• Productpackaging 2 Hz ... 9 Hz:3.5mmdeflection
9 Hz ... 200 Hz:1 gvibration
Quantityofcycles:10peraxis
Sweepspeed:1octave/min

Shock Operationalarea II
Peakacceleration:5 g,30 ms;15 g,11 ms
Quantityofshocks:3perdirection×6 directions
Durationofshock:1 s

Degree of protection IP20

Installation altitude Upto1000 m(3281 ft)abovesealevelwithoutderating,
> 1000 m ... 5000 m(> 3281 ft ... 16405 ft)withderating

Standards CE,UKCA,KC,EAC,cULus,RCM

1) SINAMICSV90PROFINETversionrequiresa24VDCsupplywithmax.
1.5 A(withoutaholdingbrake),or3.5A(withaholdingbrake).
Refertotheoperatinginstructionsfordetailedinformation.
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■ Technical specifications

Line voltage 
200 ... 240 V 1 AC/3 AC

SINAMICS V90 servo drive

Pulse train version: 6SL3210-5F... B10-1UA2 B10-2UA2 B10-4UA1 B10-8UA0 B11-0UA1 B11-5UA0 B12-0UA0

PROFINET version: 6SL3210-5F... B10-1UF2 B10-2UF2 B10-4UF1 B10-8UF0 B11-0UF1 B11-5UF0 B12-0UF0

Frame size FSA FSA FSB FSC FSD FSD FSD

Max. motor power kW 0.1 0.2 0.4 0.75 1 1.5 2

Output current

• RatedcurrentIN A 1.2 1.4 2.6 4.7 6.3 10.6 11.6

• Max.currentImax A 3.6 4.2 7.8 14.1 18.9 31.8 34.8

Line supply voltage 200 ... 240 V
1 AC/3 AC
-15 %/+10 %

200 ... 240 V
1 AC/3 AC
-15 %/+10 %

200 ... 240 V
1 AC/3 AC
-15 %/+10 %

200 ... 240 V
1 AC/3 AC
-15 %/+10 %

200 ... 240 V
3 AC
-15 %/+10 %

200 ... 240 V
3 AC
-15 %/+10 %

200 ... 240 V
3 AC
-15 %/+10 %

Line frequency Hz 50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

Line supply capacity

• 1 AC kVA 0.5 0.7 1.2 2 – – –

• 3 AC kVA 0.5 0.7 1.1 1.9 2.7 4.2 4.6

Cooling Naturalcooling Naturalcooling Naturalcooling Naturalcooling Fancooling Fancooling Fancooling

Dimensions

• Width mm(in) 45(1.77) 45(1.77) 55(2.17) 80(3.15) 95(3.74) 95(3.74) 95(3.74)

• Height mm(in) 170(6.69) 170(6.69) 170(6.69) 170(6.69) 170(6.69) 170(6.69) 170(6.69)

• Depth mm(in) 170(6.69) 170(6.69) 170(6.69) 195(7.68) 195(7.68) 195(7.68) 195(7.68)

Weight, approx. kg(lb) 1.07(2.4) 1.07(2.4) 1.20(2.6) 1.94(4.3) 2.49(5.5) 2.49(5.5) 2.49(5.5)

Line voltage 
380 ... 480 V 3 AC

SINAMICS V90 servo drive

Pulse train version: 6SL3210-5F... E10-4UA0 E10-8UA0 E11-0UA0 E11-5UA0 E12-0UA0 E13-5UA0 E15-0UA0 E17-0UA0

PROFINET version: 6SL3210-5F... E10-4UF0 E10-8UF0 E11-0UF0 E11-5UF0 E12-0UF0 E13-5UF0 E15-0UF0 E17-0UF0

Frame size FSAA FSA FSA FSB FSB FSC FSC FSC

Max. motor power kW 0.4 0.75 1 1.75 2.5 3.5 5 7

Output current

• RatedcurrentIN A 1.2 2.1 3 5.3 7.8 11 12.6 13.2

• Max.currentImax A 3.6 6.3 9 15.9 23.4 33 37.8 39.6

Line supply voltage 380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

380 ... 480 V
3AC
-15 %/+10 %

Line frequency Hz 50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

50/60
-10 %/+10 %

Line supply capacity kVA 1.7 3 4.3 6.6 11.1 15.7 18 18.9

Cooling Natural
cooling

Natural
cooling

Natural
cooling

Natural
cooling

Fan
cooling

Fan
cooling

Fan
cooling

Fan
cooling

Dimensions

• Width mm(in) 60(2.36) 80(3.15) 80(3.15) 100(3.94) 100(3.94) 140(5.51) 140(5.51) 140(5.51)

• Height mm(in) 180(7.09) 180(7.09) 180(7.09) 180(7.09) 180(7.09) 260(10.24) 260(10.24) 260(10.24)

• Depth mm(in) 200(7.87) 200(7.87) 200(7.87) 220(8.66) 220(8.66) 240(9.45) 240(9.45) 240(9.45)

Weight, approx. kg(lb) 1.45(3.2) 2.09(4.6) 2.09(4.6) 2.73(6.0) 2.73(6.0) 5.95(13.1) 5.95(13.1) 5.95(13.1)

Interfaces

SINAMICS V90 
Pulse train version (PTI)

SINAMICS V90 
PROFINET version (PN)

USB MiniUSB MiniUSB

Pulse train input 2channels,oneexclusivelyfor5 Vdifferentialsignal,
onefor24 Vsingleendsignal

–

Pulse train encoder output 5 Vdifferentialsignal,A,B,Zphase –

Digital inputs/outputs 10inputs,NPN/PNP;6 outputs,NPN 4 inputs,NPN/PNP;2 outputs,NPN/PNP

Analog outputs 2analogoutputs,outputvoltagerange± 10 V,10 bit –

Communication USS/ModbusRTU(RS485) PROFINETRT/IRTinterfacewith2 ports(RJ45sockets)

SD card slot • StandardSDcardwith400 Vversion
• MicroSDcardwith200 Vversion

• StandardSDcardwith400 Vversion
• MicroSDcardwith200 Vversion

Safety functions SafeTorqueOff(STO)viaterminal,SIL 2 SafeTorqueOff(STO)viaterminal,SIL 2
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■ Dimensional drawings

Dimensionsinmm

SINAMICSV90,200 ... 240 V1 AC/3 AC,framesizeFSA

SINAMICSV90,200…240V1AC/3AC,framesizeFSB

SINAMICSV90,200…240V1AC/3AC,framesizeFSC
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■ Dimensional drawings

SINAMICSV90,200…240V3AC,framesizeFSD

SINAMICS V90,380 ... 480 V 3 AC,framesizeFSAA

SINAMICS V90,380 ... 480 V 3 AC,framesizeFSA
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■ Dimensional drawings

SINAMICS V90,380 ... 480 V 3 AC,framesizeFSB

SINAMICS V90,380 ... 480 V 3 AC,framesizeFSC
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■ Overview

Itisrecommendedtousealinefiltertoprotectthesystemfrom
highfrequencynoise.

Withoneoftherecommendedlinefilters,EN61800-3category
C2canbereachedincombinationwithSINAMICSV90.

Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
frompage1/8.

■ Overview

Afuse/circuitbreakercanbeusedtoprotectthesystem. Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
frompage1/8.

■ Overview

Whentheinternalbrakingresistorcannotmeetthebrakingre-
quirements,anexternalbrakingresistorcanbeusedtotrans-
formtheregenerativeelectricalenergyintoheat,thusgiving
greatlyimprovedbrakinganddecelerationcapabilities.

Thefollowingtablecontainsthetechnicaldataforselectinga
standardbrakingresistor.

■ Overview

ConnectingcablesforSIMATICS7controllerareavailablefor
• SINAMICSV90pulsetrain(PTI)version
• SINAMICSV90PROFINET(PN)version

Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
onpage1/14.

■ Overview

Memory card

OptionallyanSDcardcanbeusedforSINAMICSV90
380 ... 480 V 3 ACvariantstocopydriveparametersorperform
afirmwareupdate.Youarerecommendedtousethe
SINAMICSSDcard.

Replacement connector kits 

Replacementconnectorkitsforthepowerandsignalcablesare
availableforSINAMICSV90.

Replacement fans 

ReplacementfansareavailableforSINAMICSV90
200 ... 240 V 3 ACframesizeFSDand380 ... 480 V 3 AC
framesizesFSBandFSC.

Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
onpage1/14.

Recommended line-side overcurrent protection devices

External braking resistor

Framesize Resistance


Max.power
kW

Ratedpower
W

Max.energy
kJ

Line voltage 200 ... 240 V 1 AC/3 AC

FSA 150 1.09 20 0.8

FSB 100 1.64 21 1.23

FSC 50 3.28 62 2.46

FSD,1 kW 50 3.28 62 2.46

FSD,1.5 ... 2 kW 25 6.56 123 4.92

Line voltage 380 ... 480 V 3 AC

FSAA 533 1.2 30 2.4

FSA 160 4 100 8.0

FSB 70 9.1 229 18.3

FSC 27 23.7 1185 189.6

Connecting cables for SIMATIC S7 controller 

Supplementary system components
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Forselection and ordering data please
refertosection"Systemoverview"
"SINAMICSV90basicservodrivesystem"
frompage1/8.

Detailedtechnicalinformationon
SINAMICSV90isavailableonthe
internetat:
www.siemens.com/sinamics-v90/
documentation

Inaddition,theSiemensProductConfigurator
canbeusedontheinternetatthefollowing
address:
www.siemens.com/spc

SIMOTICS S-1FL6 servomotors
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3

■ Overview

Optimized servomotor solution for motion control applications

SIMOTICSS-1FL6LowInertiaservomotors SIMOTICSS-1FL6HighInertiaservomotors

SIMOTICSS-1FL6servomotorsarepermanent-magnetsynchro-
nousmotorsanddesignedforoperationwithoutexternalcool-
ing.Theheatisdissipatedthroughthemotorsurface.

Themotorshavea300 %overloadcapabilityandcanbecom-
binedwiththeSINAMICS V90servodrivestocreateapowerful
servosystemwithhighfunctionality.Incrementalorabsoluteen-
coderscanbeselecteddependingontheapplication.

SIMOTICSS-1FL6motorshaveahighdegreeofdynamicper-
formance,widespeedcontrolrangeandhighshaftendand
flangeprecision.

Forselectionandorderingdatapleaserefertosection
"Systemoverview""SINAMICSV90basicservodrivesystem"
frompage1/8.

■ Benefits

• High-performancemagnetmaterial
• RuggeddesignwithIP65 degreeofprotectionforcomplete

motorincludingconnectors
• Smoothrunningqualitythankstolowtorqueripple
• Highratedspeedforsomevariants
• Highaccelerationduetothe300 %overloadcapacity
• Rotatableconnectors
• Maximumflexibilityduetovariantswithincrementalen-

coder/absoluteencoder,with/withoutbrakeandplain
shaft/featherkey

■ Application

Typical applications

• Handlingmachines,e.g.pick&placemachines
• Packagingmachines,e.g.labelingmachines,horizontal

packagingmachines
• Automaticassemblymachines
• Metalformingmachines
• Printingmachines,e.g.screenprintingmachines
• Windersandunwinders

■ Function

SIMOTICS S-1FL6 servomotors

Low Inertia High Inertia

Shaftheight 20,30,40,50 45,65,90

Ratedtorque 0.16 Nm ... 6.37 Nm 1.27 Nm ... 33.4 Nm

Ratedspeed 3000 r/min 2000 r/min/3000 r/min

Maximumspeed 5000 r/min 4000 r/min

Encoders,integrated • Incrementalencoder2500 S/R
• Absoluteencoder21-bitsingle-turn
• Absoluteencoder20-bit single-turn+12-bitmulti-turn

• Incrementalencoder2500 S/R
• Absoluteencoder20-bitsingle-turn+12-bitmulti-turn

 Additional advantages • High dynamic performance
Highaccelerationforshortercycletimes
asaresultoftheverylowmomentofinertia

• Smooth operation
Highertorqueaccuracyandlowspeedripple
asaresultofthehighermomentofinertia
ensuresabetterproductquality.

• High speed
Maximumspeedupto5000 r/mincanincrease
machineproductivity

• Robust design
High-qualitymetalconnectorandstandardmotoroil
sealcanwithstandharshenvironment.

• Compact size
Thereducedmotorlength/heightcomparedto
HighInertiavariantsandcompactdrivesizecan
addresscriticalmountingrequirements.

• Sufficient torque output
Widerangeofratedtorquesupto33.4 Nm
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■ Technical specifications

General technical specifications

Environmental Product Declaration (EPD)

EnvironmentalProductDeclarations(EPD)areavailableas
PDFsforthisproduct.

TheEPDPDFprovidesbriefandconciseinformationaboutthe
ecologicalpropertiesofaproduct.

Youcanfindmoreinformationontheinternetat:
https://support.industry.siemens.com/cs/ww/en/ps/13356/cert?
ci=5690

SIMOTICS S-1FL6 servomotors

Type of motor Permanent-magnetsynchronousmotor

Magnet material High-performancemagneticmaterial

Cooling Naturalcooling

Insulation of the stator winding in accordance with 
EN 60034-1 (IEC 60034-1)

Temperatureclass 130 (B)

Temperature class B(130 °C/266 °F)

Type of construction in accordance with 
EN 60034-7 (IEC 60034-7)

IM B5(IM V1,IM V3)

Degree of protection in accordance with 
EN 60034-5 (IEC 60034-5)

IP65

Shaft end in accordance with 
IEC 60072-1

Plainshaft/featherkey(C type)

Shaft and flange accuracy in accordance with 
IEC 60072-11)

ToleranceN

Vibration severity in accordance with 
IEC 60034-14

GradeA

Sound pressure level, max.

• 1FL602 60dB

• 1FL603 60dB

• 1FL604
-LowInertia 60dB
-HighInertia 65dB

• 1FL605 60dB

• 1FL606 70dB

• 1FL609 70dB

Ambient temperature

• Storage/transport -20 ... +65 °C(-4 ... +149 °F)

• Operation
-SIMOTICSS-1FL6LowInertia

1FL6052-2AF.../1FL6054-2AF...
0 ... 30 °C(32 ... 86 °F)withoutderating

-SIMOTICSS-1FL6LowInertia
1FL6022/1FL6024/1FL6032/1FL6034/1FL6042/1FL6044

0 ... 40 °C(32 ... 104 °F)withoutderating

-SIMOTICSS-1FL6HighInertia 0 ... 40 °C(32 ... 104 °F)withoutderating

Relative atmospheric humidity 

• Storage/transport 90 %at30 °C(86 °F)(nocondensation)

• Operation 90 %at30 °C(86 °F)(nocondensation)

Installation altitude Upto1000 m(3281 ft)abovesealevelwithoutderating
> 1000 m ... 5000 m(3281 ... 16405 ft)withderating

Paint finish Black

Certificate of suitability CE,UKCA,EAC

1) Shaftendrun-out,concentricityofcenteringringandshaft,andperpendic-
ularityofflangetoshaft.
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■ Technical specifications

SIMOTICS S-1FL6 Low Inertia

1FL6022-2AF... 1FL6024-2AF... 1FL6032-2AF... 1FL6034-2AF... 1FL6042-2AF... 1FL6044-2AF... 1FL6052-2AF... 1FL6054-2AF...

Shaft height 20 20 30 30 40 40 50 50

Rated power 1) kW 0.05 0.10 0.20 0.40 0.75 1.00 1.50 2.00

hp 0.07 0.14 0.27 0.54 1.02 1.36 2.04 2.72

Rated torque 1) Nm 0.16 0.32 0.64 1.27 2.39 3.18 4.78 6.37

Rated speed r/min 3000 3000 3000 3000 3000 3000 3000 3000

Maximum torque 1) Nm 0.48 0.96 1.91 3.82 7.2 9.54 14.3 19.1

Maximum speed r/min 5000 5000 5000 5000 5000 5000 5000 5000

Rated current A 1.2 1.2 1.4 2.6 4.7 6.3 10.6 11.6

Maximum current A 3.6 3.6 4.2 7.8 14.2 18.9 31.8 34.8

Torque constant Nm/A 0.14 0.29 0.48 0.49 0.51 0.51 0.46 0.55

Moment of inertia

• withoutbrake 10-4kgm2 0.031 0.052 0.214 0.351 0.897 1.15 2.04 2.62

• withbrake 10-4kgm2 0.038 0.059 0.245 0.381 1.06 1.31 2.24 2.82

Recommended load to 
motor inertia ratio, max.

30× 30× 30× 30× 20× 20× 15× 15×

Encoder types • IncrementalencoderTTL,2500 S/R
• Absoluteencoder21-bitsingle-turn
• Absoluteencoder20-bitsingle-turn+12-bitmulti-turn

Weight 2)

• withoutbrake kg 0.47 0.63 1.02 1.46 2.8 3.39 5.45 6.66

• withbrake kg 0.70 0.86 1.48 1.92 3.68 4.20 6.96 8.20

Holding brake 3)

Holding torque Nm 0.32 0.32 1.27 1.27 3.18 3.18 6.37 6.37

Rated voltage VDC 24±10 % 24±10 % 24±10 % 24±10 % 24±10 % 24±10 % 24±10 % 24±10 %

Opening time ms 35 35 75 75 105 105 90 90

Closing time ms 10 10 10 10 15 15 35 35

Rated current A 0.25 0.25 0.3 0.3 0.35 0.35 0.57 0.57

SIMOTICS S-1FL6 High Inertia

1FL6042-1AF... 1FL6044-1AF... 1FL6061-1AC... 1FL6062-1AC... 1FL6064-1AC... 1FL6066-1AC... 1FL6067-1AC...

Shaft height 45 45 65 65 65 65 65

Rated power 1) kW 0.40 0.75 0.75 1.00 1.50 1.75 2.00

hp 0.54 1.02 1.02 1.36 2.04 2.38 2.72

Rated torque 1) Nm 1.27 2.39 3.58 4.78 7.16 8.36 9.55

Rated speed r/min 3000 3000 2000 2000 2000 2000 2000

Maximum torque 1) Nm 3.8 7.2 10.7 14.3 21.5 25.1 28.7

Maximum speed r/min 4000 4000 3000 3000 3000 3000 3000

Rated current A 1.2 2.1 2.5 3.0 4.6 5.3 5.9

Maximum current A 3.6 6.3 7.5 9.0 13.8 15.9 17.7

Torque constant Nm/A 1.1 1.2 1.5 1.7 1.6 1.7 1.7

Moment of inertia

• withoutbrake 10-4kgm2 2.7 5.2 8.0 11.7 15.3 22.6 29.9

• withbrake 10-4kgm2 3.2 5.7 9.1 13.5 16.4 23.7 31.0

Recommended load to 
motor inertia ratio, max.

10× 10× 5× 5× 5× 5× 5×

Encoder types • IncrementalencoderTTL,2500 S/R
• Absoluteencoder20-bitsingle-turn+12-bitmulti-turn

Weight 2)

• withoutbrake kg 3.4 5.2 5.7 7.0 8.4 11.1 13.7

• withbrake kg 4.8 6.6 8.8 10.1 11.5 14.2 16.8

Holding brake 3)

Holding torque Nm 3.5 3.5 12.0 12.0 12.0 12.0 12.0

Rated voltage VDC 24±10 % 24±10 % 24±10 % 24±10 % 24±10 % 24±10 % 24±10 %

Opening time ms 60 60 180 180 180 180 180

Closing time ms 45 45 60 60 60 60 60

Rated current A 0.9 0.9 1.5 1.5 1.5 1.5 1.5

1) Ratedtorque,ratedpowerandmaximumtorquelistedinthetableabove
allowforaproductiontoleranceof10 %.

2) Motorweightwithincrementalencoder.
3) Itisnotpermissibletousetheholdingbrakeforanemergencystop.

©Siemens2024



3/5SiemensD33·October2024

SIMOTICS S-1FL6 servomotors

SIMOTICS S-1FL6 servomotors for SINAMICS V90

3

■ Technical specifications

SIMOTICS S-1FL6 High Inertia

1FL6090-1AC... 1FL6092-1AC... 1FL6094-1AC... 1FL6096-1AC... 4)

Shaft height 90

Rated power 1) kW 2.5 3.5 5 7

hp 3.40 4.76 6.80 9.52

Rated torque 1) Nm 11.90 16.70 23.90 33.40

Rated speed r/min 2000 2000 2000 2000

Maximum torque 1) Nm 35.7 50.0 70.0 90.0

Maximum speed r/min 3000 3000 2500 2000

Rated current A 7.8 11.0 12.6 13.2

Maximum current A 23.4 33.0 36.9 35.6

Torque constant Nm/A 1.6 1.6 2.0 2.7

Moment of inertia

• withoutbrake 10-4kgm2 47.4 69.1 90.8 134.3

• withbrake 10-4kgm2 56.3 77.9 99.7 143.2

Recommended load to 
motor inertia ratio, max.

5×

Encoder types • IncrementalencoderTTL,2500 S/R
• Absoluteencoder20-bitsingle-turn+12-bitmulti-turn

Weight 2)

• withoutbrake kg 15.4 19.8 24.4 33.3

• withbrake kg 21.5 25.9 30.5 39.3

Holding brake 3)

Holding torque Nm 30.0

Rated voltage VDC 24±10 %

Opening time ms 220

Closing time ms 115

Rated current A 1.9

1) Ratedtorque,ratedpowerandmaximumtorquelistedinthetableabove
allowforaproductiontoleranceof10 %.

2) Motorweightwithincrementalencoder.

3) Itisnotpermissibletousetheholdingbrakeforanemergencystop.
4) ForSIMOTICSS-1FL6096-...servomotorswithbrake,whentheambient

temperatureexceeds30ºC(86 °F),thepowershouldbederatedby10 %.
Powerderatingisnotrequiredforothermotors.
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SIMOTICS S-1FL6 servomotors

SIMOTICS S-1FL6 servomotors for SINAMICS V90

3

■ Characteristic curves

Torque-speed characteristic for SIMOTICS S-1FL6 Low Inertia when connected to SINAMICS V90
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SIMOTICS S-1FL6 servomotors

SIMOTICS S-1FL6 servomotors for SINAMICS V90

3

■ Characteristic curves

Torque-speed characteristic for SIMOTICS S-1FL6 High Inertia when connected to SINAMICS V90
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SIMOTICS S-1FL6 servomotors for SINAMICS V90
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■ Dimensional drawings

SIMOTICS S-1FL6 Low Inertia

SIMOTICSS-1FL6LowInertiaservomotors,shaftheights20,30,40

SIMOTICSS-1FL6LowInertiaservomotor,shaftheight 50
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Power connector

Encoder connector

Brake connector
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Formotor Dimensionsinmm

Shaft
height

DEshaftend Withoutbrake Withbrake

Type LC LD LA LZ LB LH LR T LG D DB E QK GA F LL KB1 LL KB1 KB2 KL1 KL2

SIMOTICS S-1FL6 Low Inertia, natural cooling, without/with brake

20 1FL6022-2AF 40 42 46 4.5 30 40 25 2.5 6 8 M3×8 22 17.5 9 3 86 – 119 – – – –

1FL6024-2AF 40 42 46 4.5 30 40 25 2.5 6 8 M3×8 22 17.5 9 3 106 – 139 – – – –

30 1FL6032-2AF 60 63 70 5.5 50 50 31 3 8 14 M4×15 26 22.5 16 5 98 – 132.5 – – – –

1FL6034-2AF 60 63 70 5.5 50 50 31 3 8 14 M4×15 26 22.5 16 5 123 – 157.5 – – – –

40 1FL6042-2AF 80 82.6 90 7 70 60 35 3 8 19 M6×16 30 28 21.5 6 139 – 178.3 – – – –

1FL6044-2AF 80 82.6 90 7 70 60 35 3 8 19 M6×16 30 28 21.5 6 158.8 – 198.1 – – – –

50 1FL6052-2AF 100 103 115 9 95 – 45 3 12 19 M6×16 40 28 21.5 6 192 143.5 226 177.5 32.5 98 65.5

1FL6054-2AF 100 103 115 9 95 – 45 3 12 19 M6×16 40 28 21.5 6 216 167.5 250 201.5 32.5 98 65.5

©Siemens2024

https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00480&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00525&showdetail=true&view=Search


3/9SiemensD33·October2024

SIMOTICS S-1FL6 servomotors

SIMOTICS S-1FL6 servomotors for SINAMICS V90

3

■ Dimensional drawings

SIMOTICS S-1FL6 High Inertia with incremental encoder

SIMOTICSS-1FL6HighInertiaservomotors,withincrementalencoder
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Encodersystem:Incrementalencoder2500 S/R

DEshaftend withoutbrake withbrake

Shaftheight Type LC LA LZ LB LR T LG D DB E QK GA F LL KB1 KB2 LL KB1 KB2 KL1 KL2 KL3 KL4

SIMOTICS S-1FL6 High Inertia, natural cooling, without/with brake

45 1FL6042 90 100 7 80 35 4 10 19 M6×16 30 25 21.5 6 154.5 93.5 – 201 140 31.5 96.2 84.6 13 14

1FL6044 90 100 7 80 35 4 10 19 M6×16 30 25 21.5 6 201.5 140.5 – 248 187 31.5 96.2 84.6 13 14

65 1FL6061 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 148 85.5 – 202.5 140 39.5 118 108 23 22

1FL6062 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 164 101.5 – 219 156.5 39.5 118 108 23 22

1FL6064 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 181 118.5 – 235.5 173 39.5 118 108 23 22

1FL6066 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 214 151.5 – 268.5 206 39.5 118 108 23 22

1FL6067 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 247 184.5 – 301.5 239 39.5 118 108 23 22

90 1FL6090 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 189.5 140 – 255 206 44.5 143 133 34 34

1FL6092 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 211.5 162 – 281 232 44.5 143 133 34 34

1FL6094 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 237.5 188 – 307 258 44.5 143 133 34 34

1FL6096 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 289.5 240 – 359 310 44.5 143 133 34 34
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■ Dimensional drawings

SIMOTICS S-1FL6 High Inertia with absolute encoder

SIMOTICSS-1FL6HighInertiaservomotors,withabsoluteencoder

FurtherinformationisavailableintheSiemensProduct
Configuratorwhichcanbeusedontheinternet.
TheSiemensProductConfiguratorcanbefoundinSiePortalat
thefollowingaddress:
www.siemens.com/spc
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Encodersystem:Absoluteencoder20 bit

Shaftheight Type DEshaftend withoutbrake withbrake

LC LA LZ LB LR T LG D DB E QK GA F LL KB1 KB2 LL KB1 KB2 KL1 KL2

SIMOTICS S-1FL6 High Inertia, natural cooling, without/with brake

45 1FL6042 90 100 7 80 35 4 10 19 M6×16 30 25 21.5 6 157 100 – 203.5 146.5 31.5 96.2 60

1FL6044 90 100 7 80 35 4 10 19 M6×16 30 25 21.5 6 204 147 – 250.5 193.5 31.5 96.2 60

65 1FL6061 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 151 92 – 205.5 146.5 39.5 117.5 60

1FL6062 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 167.5 108.5 – 222 163 39.5 117.5 60

1FL6064 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 184 125 – 238.5 179.5 39.5 117.5 60

1FL6066 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 217 158 – 271.5 212.5 39.5 117.5 60

1FL6067 130 145 9 110 58 6 12 22 M8×16 50 44 25 8 250 191 – 304.5 245.5 39.5 117.5 60

90 1FL6090 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 197 135 – 263 201 45 143 60

1FL6092 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 223 161 – 289 227 45 143 60

1FL6094 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 249 187 – 315 253 45 143 60

1FL6096 180 200 13.5 114.3 80 3 18 35 M12×25 75 60 38 10 301 239 – 367 305 45 143 60
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Forselection and ordering data please
refertosection"Systemoverview"
"SINAMICSV90basicservodrivesystem"
frompage1/8.

Detailedtechnicalinformationon
SINAMICSV90isavailableonthe
internetat:
www.siemens.com/sinamics-v90/
documentation

Inaddition,theSiemensProductConfigurator
canbeusedontheinternetatthefollowing
address:
www.siemens.com/spc

MOTION-CONNECT connection systems
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MOTION-CONNECT connection systems

MOTION-CONNECT 300

4

■ Overview

Theuseofpre-assembledMOTION-CONNECT 300cablesen-
sureshighqualityandsystem-tested,problem-freeoperation.

Degreeofprotectionofpre-assembledpowerandsignalcables
andtheirextensionsisIP65whenclosedandconnectedunless
otherwisestated.

MOTION-CONNECT 300cablesarenotsuitableforoutdooruse.

MOTION-CONNECT 300cablesareapprovedforamaximum
horizontaltraveldistanceof5 mwithoutsupport.

Thecablesmustbeunwoundwithouttwisting.

Tomaximizetheservicelifeofthecablecarrierandcables,ca-
blesinthecarriermadefromdifferentmaterialsmustbesepa-
ratedinthecablecarrierusingspacers.Thespacersmustbe
filledevenlytoensurethatthepositionofthecablesdoesnot
changeduringoperation.Thecablesshouldbedistributedas
symmetricallyaspossibleaccordingtotheirweightsanddimen-
sions.Cableswithdifferentouterdiametersshouldbeseparated
byspacersaswell.

Wheninsertingpre-assembledcablesintothecablecarrier,do
notpullattheconnector,asthismaydamagethestrainreliefor
cableclamping.

Thecablesmustnotbefixedinthecablecarrier.
Theymustbefreelymovable.

Thecablesmustbeabletobemovedwithoutapplyingforce,
specificallyinthebendingradiiofthecarrier.
Thespecifiedminimumbendingradiimustbeadheredto.

Thecablefixingsmustbeattachedatbothendsatanappropri-
atedistancefromtheendpointsofthemovingpartsinadead
zone.

Cablesmustbeinstalledinaccordancewiththeinstructions
suppliedbythecablecarriermanufacturer.

Incaseofvibrationloadandwithhorizontalorverticalcableen-
tries,werecommendthatthecableisadditionallyfixedifbe-
tweenthecablestrainreliefonthecablecarrierandtheterminal
atthemotorpartofthecableishanginglooseorisnotrouted.
Topreventmachinevibrationsbeingtransmittedtotheconnec-
tors,thecableshouldbefixedatthemovingpartwherethemo-
torismounted.

Derating factors for power and signal cables

G_NC01_XX_00455

G_NC01_XX_00290

Ambientairtemperature
°C(°F)

Deratingfactor
accordingtoEN 60204-1Table D.1

30(86) 1.15

35(95) 1.08

40(104) 1.00

45(113) 0.91

50(122) 0.82

55(131) 0.71

60(140) 0.58
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MOTION-CONNECT connection systems

Pre-assembled power cables for SINAMICS V90

4

■ Overview

Example:MOTION-CONNECT300,powercablefor
SIMOTICSS-1FL6LowInertiaservomotors

Example:MOTION-CONNECT300,powercablefor
SIMOTICSS-1FL6HighInertiaservomotors

Forselectionandorderingdatapleaserefertosection"Systemoverview""SINAMICSV90basicservodrivesystem"frompage1/8.

■ Technical specifications

Productname MOTION-CONNECT 300 power cable

SINAMICS V90200 ... 240 V 1 AC/3 AC –
SIMOTICS S-1FL6 Low Inertia,0.05 kW ... 1 kW

SINAMICS V90200 ... 240 V 1 AC/3 AC –
SIMOTICS S-1FL6 Low Inertia,1.5 kW ... 2 kW
SINAMICS V90380 ... 480 V 3 AC –
SIMOTICS S-1FL6 High Inertia,0.4 kW ... 7 kW

Type 6FX3002-5CK01-.... 6FX3002-5CL02-....
6FX3002-5CL12-….
6FX3002-5CK32-….

No. of cores 4 4

Degree of protection 
motorside
(whenclosedandconnected)

IP20 IP65

Certificate of suitability

• RoHS Yes Yes

• CEandUKCA Yes Yes

Rated voltage U0/U 300 V/500 V 600 V/1000 V

Test voltage, rms 4 kV 4 kV

Operating temperature
on the surface

• Fixedinstallation -25 … +80 °C(-13 … +176°F) -25 … +80 °C(-13 … +176°F)

Tensile stress, max.

• Fixedinstallation 50 N/mm2 50 N/mm2

• Flexibleinstallation 20 N/mm2 20 N/mm2

Smallest bending radius

• Fixedinstallation 6 ×diameter 6 ×diameter

• Flexibleinstallation 155 mm 155 mm

Torsional stress Absolute30°/m Absolute30°/m

Bending 100000 1000000

Insulation material,
incl. jacket

PVC PVC

Oil resistance EN 60811-2-1 EN 60811-2-1

Outer jacket PVC PVC

Flame-retardant EN 60332-1-1to1-3 EN 60332-1-1to1-3
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MOTION-CONNECT connection systems

Pre-assembled signal cables for SINAMICS V90

4

■ Overview

Example:MOTION-CONNECT300,signalcableforencoderconnection
forSIMOTICSS-1FL6LowInertiaservomotors

Example:MOTION-CONNECT300,signalcableforencoderconnection
forSIMOTICSS-1FL6HighInertiaservomotors

Forselectionandorderingdatapleaserefertosection"Systemoverview""SINAMICSV90basicservodrivesystem"frompage1/8.

■ Technical specifications

Productname MOTION-CONNECT 300 signal cable for encoder connection

SINAMICS V90200 ... 240 V 1 AC/3 AC –
SIMOTICS S-1FL6 Low Inertia,0.05 kW ... 1 kW

SINAMICS V90200 ... 240 V 1 AC/3 AC –
SIMOTICS S-1FL6 Low Inertia,1.5 kW ... 2 kW
SINAMICS V90380 ... 480 V 3 AC –
SIMOTICS S-1FL6 High Inertia,0.4 kW ... 7 kW

Type 6FX3002-2DB20-....
6FX3002-2CT20-….

6FX3002-2DB10-....
6FX3002-2DB12-....
6FX3002-2CT12-….

No. of cores 10 10

Degree of protection 
motorside
(whenclosedandconnected)

IP20 IP65

Certificate of suitability

• RoHS Yes Yes

• CEandUKCA Notrequired Notrequired

Rated voltage U0/U 30 V/30 V 30 V/30 V

Test voltage, rms 500 V 500 V

Operating temperature
on the surface

• Fixedinstallation -25 … +80 °C(-13 … +176°F) -25 … +80 °C(-13 … +176°F)

Tensile stress, max.

• Fixedinstallation 50 N/mm2 50 N/mm2

• Flexibleinstallation 20 N/mm2 20 N/mm2

Smallest bending radius

• Fixedinstallation 6 ×diameter 6 ×diameter

• Flexibleinstallation 155 mm 155 mm

Torsional stress Absolute30°/m Absolute30°/m

Bending 100000 1000000

Insulation material,
incl. jacket

PVC PVC

Oil resistance EN 60811-2-1 EN 60811-2-1

Outer jacket PVC PVC

Flame-retardant EN 60332-1-1to1-3 EN 60332-1-1to1-3
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MOTION-CONNECT connection systems

Pre-assembled signal cables for SINAMICS V90

4

■ Overview

Example:MOTION-CONNECT300,signalcableforbrakeconnection
forSIMOTICSS-1FL6LowInertiaservomotors

Example:MOTION-CONNECT300,signalcableforbrakeconnection
forSIMOTICSS-1FL6HighInertiaservomotors

Forselectionandorderingdatapleaserefertosection"Systemoverview""SINAMICSV90basicservodrivesystem"frompage1/8.

■ Technical specifications

Productname MOTION-CONNECT 300 signal cable for brake connection

SINAMICS V90200 ... 240 V 1 AC/3 AC–
SIMOTICS S-1FL6 Low Inertia,0.05 kW ... 1 kW

SINAMICS V90200 ... 240 V 1 AC/3 AC–
SIMOTICS S-1FL6 Low Inertia,1.5 kW ... 2 kW
SINAMICS V90380 ... 480 V 3 AC–
SIMOTICS S-1FL6 High Inertia,0.4 kW ... 7 kW

Type 6FX3002-5BK02-.... 6FX3002-5BL03-....

No. of cores 2 2

Degree of protection 
motorside
(whenclosedandconnected)

IP20 IP65

Certificate of suitability

• RoHS Yes Yes

• CEandUKCA Notrequired Notrequired

Rated voltage U0/U 30 V/30 V 30 V/30 V

Test voltage, rms 500 V 500 V

Operating temperature
on the surface

• Fixedinstallation -25 … +80 °C(-13 … +176°F) -25 … +80 °C(-13 … +176°F)

Tensile stress, max.

• Fixedinstallation 50 N/mm2 50 N/mm2

• Flexibleinstallation 20 N/mm2 20 N/mm2

Smallest bending radius

• Fixedinstallation 6 ×diameter 6 ×diameter

• Flexibleinstallation 155 mm 155 mm

Torsional stress Absolute30°/m Absolute30°/m

Bending 100000 1000000

Insulation material,
incl. jacket

PVC PVC

Oil resistance EN 60811-2-1 EN 60811-2-1

Outer jacket PVC PVC

Flame-retardant EN 60332-1-1to1-3 EN 60332-1-1to1-3
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MOTION-CONNECT connection systems

Connectors for SINAMICS V90

4

■ Overview

Forselectionandorderingdatapleaserefertosection"Systemoverview""SINAMICSV90basicservodrivesystem"frompage1/8.

Shaftheight Connectorsmotorside

forpowerconnection forincrementalencoder forabsoluteencoder forbrake

MOTION-CONNECT connectors for SIMOTICS S-1FL6 Low Inertia servomotors

20,30,40 6FX2003-0LL12 6FX2003-0SL12 6FX2003-0DB12 6FX2003-0LL52

50 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB13 6FX2003-0LL53

MOTION-CONNECT connectors for SIMOTICS S-1FL6 High Inertia servomotors

45,65,90 6FX2003-0LL13 6FX2003-0SL13 6FX2003-0DB11 6FX2003-0LL53

Framesize Connectorsdriveside

forpowerconnection forincrementalencoder forabsoluteencoder forbrake

MOTION-CONNECT connectors for SINAMICS V90 servo drive

FSA,FSB,FSC,FSD – 6FX2003-0SB14 6FX2003-0SB14 –
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Cybersecurity information

Siemensprovidesproductsandsolutions
withindustrialcybersecurityfunctionsthat
supportthesecureoperationofplants,
systems,machinesandnetworks.
Inordertoprotectplants,systems,
machinesandnetworksagainstcyber
threats,itisnecessarytoimplement–and
continuouslymaintain–aholistic,state-of-
the-artindustrialcybersecurityconcept.
Siemens’productsandsolutionsconstitute
oneelementofsuchaconcept.
Customersareresponsibleforpreventing
unauthorizedaccesstotheirplants,
systems,machinesandnetworks.Such
systems,machinesandcomponents
shouldonlybeconnectedtoanenterprise
networkortheinternetifandtotheextent
suchaconnectionisnecessaryandonly
whenappropriatesecuritymeasures(e.g.
firewallsand/ornetworksegmentation)
areinplace.
Foradditionalinformationonindustrial
cybersecuritymeasuresthatmaybe
implemented,pleasevisit
www.siemens.com/cybersecurity-industry
Siemens’productsandsolutionsundergo
continuousdevelopmenttomakethem
moresecure.Siemensstrongly
recommendsthatproductupdatesare
appliedassoonastheyareavailableand
thatthelatestproductversionsareused.
Useofproductversionsthatarenolonger
supported,andfailuretoapplythelatest
updatesmayincreasecustomer’s
exposuretocyberthreats.
Tostayinformedaboutproductupdates,
subscribetotheSiemensIndustrial
CybersecurityRSSFeedunder
www.siemens.com/cert

Engineering tools
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Engineering tools

DriveSim Designer

■ Overview

DriveSimDesignerprovideseasy-to-usemodelsfor
PROFIdrive-enabledSINAMICSconverters,soyoucan
createadigitaltwinofyourdrive.

ThemodelsarevalidatedandtestedagainstrealSINAMICS
convertersandareavailableintheformofastandardizedFMU
(FunctionalMockupUnit).Therefore,theyarecompatiblewith
variousstandardtime-basedsimulationprogramssuchas
SIMIT,SimcenterAmesim,ANSYSTwinBuilder,MATLAB
SimulinkorHopsan.

DriveSimDesignerisanotherelementinyourengineering
toolbox.TogetherwithothervirtualSiemenssolutions,
e.g.SIMATICS7-PLCSIMAdvancedorNXMechatronics
ConceptDesigner,aconsistentmodel-baseddevelopment
processcanbeimplemented.

■ Benefits

• Speeduptime-to-marketforOEMs
• TestvalidatedSINAMICSmodelsunderrealconditions

alreadyatthedesignorplanningstageandmakeneeded
adjustments

• Identifyissuesandimprovementcapabilitiesearlyinthe
designstageandreducetestingefforttosavetimeandcost

• Downloadthefree-of-chargebasicversionwithreduced
functionalityset,DriveSimBasic,totrythesuitabilityofour
solutionbeforebuyingit

• ThefullversionDriveSimDesigneroffersawiderangeof
additionalfunctionalitiestoimprovetheSINAMICSsimulation
model,e.g.safetyorpositiontelegrams

• ValidforthemostusedSiemensdrives

AdvantagesofDriveSimDesignercomparedto
SIMITPROFIdriveblocks:
• Increasedlevelofdetailduetospeedcontroller,current

setpointfiltersandinternalloadmodel
• Identicalparametervaluesandmeaningasinthereal

SINAMICSdevice
• DirectreferencetoSINAMICSdocumentation
• BasicSafetyfunctions
• Brakecontrolfunctionsforliftingapplications
• ValidatedagainsttherealSINAMICSdrive
• Nowiringefforttorepresentfunctionalconfigurations
• SignificantreductionofSIMITsimulationtags(evenmoreis

possibleifunusedin-/outputsaredeselectedwithinthe
ComponentTypeEditor(CTE)

• Enablessimulationofan(internal)two-massoscillatoras
applicationwithrealisticSINAMICSparametersettings,
besidestheknownlimitationsbytheminimumsampletimein
SIMIT

• CompatiblewitheveryFMUCo-Simulation2.0compatible
simulationtoo

■ Application

WithDriveSimDesigner,youcanimplementthreemajoruse
cases:
• Providingloadcharacteristicsfordriveselectionand

dimensioning
• VirtualcommissionyourPLCalreadyinthedesignphase
• TestandimproveinteractionbetweenPLC,drivesand

applicationvirtually

Usecase1:Dimensionandsizethecorrectdriveandmotorfor
yourapplication

Ifyouaredesigningamachine,youwanttomakesurethatyou
selecttheSINAMICSconverterandSIMOTICSmotormost
suitableforyourdriveapplication.AsDriveSimDesigneris
control-unit-agnosticandthusrepresentsagenericdrive,you
canparametrizeitaccordingtothefunctionalityofyourapplica-
tion.Runningthesimulationresultsinloadcharacteristics,
i.e.torqueorspeedcurvesovertime.Youcanimporttheseload
profilesintoTIASelectionTooltoselectthesuitableControlUnit
anddimensionthedrivetobestfittothedemand.Soasaresult
youhavewellselectedSINAMICSconvertersandSIMOTICS
motorswiththehelpofthedigitaltwin.

Usecase2:VirtualcommissionyourdriveandPLCearlyinthe
designphase

Ifyouaredesigningamachine,youwanttomakesurethePLC
codeworkswithyourSINAMICSdrive.AfterwritingthePLC
codeinTIAPortal,youcanconnectitviaPLCSIMAdvancedto
anytime-basedsimulationtool(e.g.SIMIT).Integratedintothe
simulationtool,DriveSimDesigneractsasarealistic
communicationpartnerforthePLC.Next,youcancommission
thevirtualPLCinTIAPortalasyouwoulddowitharealPLC
connectedtoarealdrive.Withoutsimulation,youwouldneedto
dothaton-site.Withsimulation,younotonlysavetime,butalso
havethefreedomtotryoutvariousconfigurationsandoptimize
yourPLCcodeearlyintheprocess.

Application model

(3D-Model)

Drive system model

Load characteristics

TIA Selection Tool

NX Mechatronics Concept Designer

DriveSim Designer

provides correct drive and motor

Time-based 

Simulation tools

Use case 1: 

Dimension and size the 

correct drive and motor 

Time-based 

Simulation tools

Logical model (PLC)

Drive system model

SIMATIC S7-PLCSIM Advanced

DriveSim Designer

Use case 2: 

commission your drive 

and PLC early in the 

design phase
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Engineering tools

DriveSim Designer

■ Application

Usecase3:Combinetheapplicationmodelandautomation
modelwithrealisticdrivesystembehavior

WiththethirdUsecase,youcanconnectasimulationtoolsuch
asNXMechatronicConceptDesignertovisualizethemechani-
calmovementsofyourapplication.Thisway,youensurethatthe
drivebehavesaccordingtothedesiredmachineperformance.
Youcantestseveralfaultscenariosandoptimizetheinteraction
betweenPLC,applicationanddrivevirtuallysooverall,youcan
avoidunplannedmachinebehaviorandincreasethe
performanceofyoursetup.

■ Integration

DriveSimDesignercanberunintoolsthatsupport
FMU2.0Co-SimulationImport(https://fmi-standard.org/tools/).

TheFMUhasbeentestedinthefollowingsimulationenviron-
mentsandisavailableintheattachedapplicationexamples.

■ Selection and ordering data ■ More information

Moreinformationisprovidedontheinternetat:
www.siemens.com/drive-virtualization
https://support.industry.siemens.com/cs/document/109812859

Youcanfindmorevideosonthetopicat:
• Simulationofdrivesystems-Quick,EasyandValidated
• Simulationofdrivesystems-AnintroductiontoSINAMICS
• GettingstartedwithDriveSimDesigner
• HowtoimportDriveSimDesignerintoSIMIT,MatlabSimulink,

AmesimandANSYSTwinBuilder
• HowtoconnectDriveSimDesignerviaPLCSimAdvanceto

TIAPortal
• HowtouseDriveSimDesignerfordrivesizingwith

TIASelectionTool
• Howtovisualizedrivesystembehaviorin

NXMechatronicsConceptDesigner

Logical model 

(PLC)

Appli|cation model 

(3D-Modell)

DriveSim Designer

Use case 3: 

Combine logical and automation 

models with realistic drive behavior

Tool Manufacturer DriveSim*** variant PLC Sim Advanced interface Notes

SIMIT Siemens ***.fmu Yes • Permissibleconfiguration:
ExternalLoad=1&.Speed-
Controller=0or
ExternalLoad=0&.Speed-
Controller=1

• Simulationwithexternalload
canprovidewrongresults
becausetheminimumpossi-
bletimestepis1 ms

SimcenterAmesim Siemens ***_double.fmu Yes

MATLABSimulink MathWorks <2019a***_unstruct.fmu
 2019a***.fmu

Yes

ANSYSTwinBuilder ANSYS ***.fmu No

Hopsan LinköpingUniversity ***_double.fmu No • OpenSource
• Install"win64-with_compiler-

installer.exe"package

Description Article No.

DriveSim Designer 9SV1110-3AA00-0AA0
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Siemens Product Configurator

5

■ Overview

TheSiemensProductConfiguratorhelpsyoutoconfigurethe
optimumdrivetechnologyproductsforanumberofapplica-
tions.Theproductportfoliocomprisesthefulldrivetechnology
rangeofgearbox,motor,converterandconnectionsystemas
wellascorrespondingcontrollerwithsuitablesoftwarelicense.
Theintuitiveuserinterfaceinconjunctionwithproduct-specific
preliminaryselectorsmakesitsimple,fastandefficientto
configureproducts.Theresultisabillofmaterialswithextensive
documentationconsistingoftechnicaldatasheets,motor
characteristiccurves,2Ddimensionaldrawings/3DCAD
models,EPLANmacrosandmuchmore.Youcanorderthe
productsdirectlybytransferringthebillofmaterialstothe
shoppingcartofSiePortal.

Siemens Product Configurator at a glance

• Quickandeasyconfigurationofdriveproductsand
associatedcomponents–gearboxes,motors,converters,
controllers,connectionsystems

• Extensivedocumentationforallproductsandcomponents,
suchas
- Datasheetsinupto12languages
- Motorcharacteristiccurves
- 2Ddimensionaldrawings/3DCADmodelsindifferent

formats
- Terminalboxdrawingandterminalconnectiondiagram
- Certificates
- EPLANmacros

• AbilitytoorderproductsdirectlythroughSiePortal

AccesstotheSiemensProductConfigurator

TheSiemensProductConfiguratorcanbeaccessedwithoutthe
needforregistrationorloggingin:
www.siemens.com/spc

©Siemens2024
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TIA Selection Tool

5

■ Overview 

Selectionguideandconfiguratorforautomationtechnology

Error-freeconfigurationwithoutexpertknowledgethrough
intelligentconfiguratorsandselectionwizards.Desktopand
cloudversionsenablecross-teamcollaborationwithmaximum
flexibility.

TherearetwoversionsoftheTIASelectionTool:
• OnefordownloadingandexecutiononMicrosoftWindows

PCs(fromMicrosoftWindows10)
• Oneforrunningfromthecloud,whichislaunchedfrommobile

devicesdirectlyinthebrowser(werecommendSafari,
ChromeandFirefox)

Projectsstoredinthecloudcanbeeditedwithbothtools.This
makesitpossibletoworkon-the-gousingatablet,athomeona
PC –andviceversa,ortogetherwithcolleaguesandcustomers.

Inordertousethefullfunctionality,werecommendedsettingup
aSiePortalaccountforbothcases.Thisgivesyouaccessto
pricesandenablesyoutosaveyourprojectstoourcloud.

YoucanfindadditionalinformationabouttheTIASelectionTool
at:
www.siemens.com/tia-selection-tool

DrivedimensioningintheTIASelectionTool

Application-specificrequirementscanbedeterminedusing
drivetechnologydimensioningintheTIASelectionTool.This
canincludemotors,gearboxesandconverters.Thetoolsup-
portstheconfigurationanddimensioningofcontrolfunctions
withanopenandclosedcontrolloop.Thetechnicaldocumen-
tationwithfeaturesofthetechnicaldrivesystem,aswellasa
productlistfororderingviaSiePortalcanalsobecompiled.

YoucanfindmoreinformationontheSIZERforSiemensDrives
engineeringtoolat
https://support.industry.siemens.com/cs/ww/en/ps/13434/dl
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SINAMICS Selector app

5

■ Overview

SINAMICS Selector app: Your guide to frequency converters

Findingtherightfrequencyconverterforyourapplicationcanbe
achallenge.ButSINAMICSSelectorappmakesyourselection
processquickandeasy–reducingittojustafewclicks.
Asanapp,thedigitalguideisaccessibleevenonthego.
IthelpsyounavigatethecomprehensiverangeofSINAMICS
convertersandguidesyoureliablytotheonethatmatchesyour
application.

Drive selection on the go: benefits at a glance

SINAMICSSelectorappisdesignedtohelpyoufindtheright
frequencyconvertereasilyandquickly.Toensurethattheappis
accessibletoeveryone,weprioritizedaclearstructureand
functionaldesign.Inaddition,theselectionprocessconsistsof
onlyfivesteps.Inthisway,SINAMICSSelectorappoffersa
smart,swiftandsmoothpathtoselectandpurchaseyour
converter.

YouwillfindfreedownloadsforAndroidandiOShere:
www.siemens.com/sinamics-selector
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SINAMICS V-ASSISTANT

5

■ Overview

SINAMICS V-ASSISTANT – Easy-to-use engineering tool for commissioning and diagnostics

APCwithinstalledSINAMICSV-ASSISTANTsoftwaretoolcan
beconnectedtoSINAMICS V90viastandardUSBportorfrom
V1.07.00viaPROFINETport(forSINAMICSV90PROFINET
versiononly).Itisusedforsettingparameters,testoperation,
troubleshooting –andhaspowerfulmonitoringfunctions.

SINAMICSV-ASSISTANTcanbedownloadedfreeofcharge
fromtheSINAMICSV90internetpage:
www.siemens.com/sinamics-v90

Usertask-centricdesignforpromptedmachinecommissioning

Graphicscreensothatuserscanquicklyandsimplyconfiguremachines

Graphicviewtomonitorthedigitalinputs/outputsandothercontrolsignals

Tracefunctiontomonitorthedriveandmotorstatus
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Partners

6

■ Overview

Partners at Siemens

Atyourservicelocally,aroundtheglobeforconsulting,sales,
training,service,support,sparepartsontheentireportfolioof
Siemens.

YourpartnercanbefoundinourPersonalContactsDatabaseat:
www.siemens.com/automation-contact

Youstartbyselecting
• therequiredcompetence,
• productsandbranches,
• acountryandacity

orbya
• locationsearchorfreetextsearch.
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6

■ Overview

Keep your business running and shaping your digital future – with Industry Services

Optimizingtheproductivityofyourequipmentandoperations
canbeachallenge,especiallywithconstantlychangingmarket
conditions.Workingwithourserviceexpertsmakesiteasier.
Weunderstandyourindustry'suniqueprocessesandprovide
theservicesneededsothatyoucanbetterachieveyourbusi-
nessgoals.

Youcancountonustomaximizeyouruptimeandminimizeyour
downtime,increasingyouroperations'productivityandreliabil-
ity.Whenyouroperationshavetobechangedquicklytomeeta
newdemandorbusinessopportunity,ourservicesgiveyouthe
flexibilitytoadapt.Ofcourse,wetakecarethatyourproduction
isprotectedagainstcyberthreats.Weassistinkeepingyour
operationsasenergyandresourceefficientaspossibleandre-
ducingyourtotalcostofownership.Asatrendsetter,weensure
thatyoucancapitalizeontheopportunitiesofdigitalizationand
byapplyingdataanalyticstoenhancedecisionmaking:Youcan
besurethatyourplantreachesitsfullpotentialandretainsthis
overthelongerlifespan.

Youcanrelyonourhighlydedicatedteamofengineers,techni-
ciansandspecialiststodelivertheservicesyouneed–safely,
professionallyandincompliancewithallregulations.Weare
thereforyou,whereyouneedus,whenyouneedus.

www.siemens.com/digital-enterprise-services

Training

Services

Service

Programs and

Agreements

Retrofit and

Modernization

Services 

G_DA65_XX_00272b

Repair

Services

Field and

Maintenance

Services 

Spare Parts

Services

Digital Industry

Services

Support and

Consulting

Services  
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IndustryServices

Industry Services – Portfolio overview

6

■ Overview

DigitalIndustryServicesmakeyourindustrialprocessestrans-
parenttogainimprovementsinproductivity,assetavailability,
andenergyefficiency.

Productiondataisgenerated,filteredandtranslatedwithintelli-
gentanalyticstoenhancedecision-making.

Thisisdonewhilsttakingdatasecurityintoconsiderationand
withcontinuousprotectionagainstcyber-attackthreats.

www.siemens.com/digital-enterprise-services

Fromthebasicsandadvancedtospecialistskills,SITRAIN
coursesprovideexpertiserightfromthemanufacturer–and
encompasstheentirespectrumofSiemensproductsand
systemsfortheindustry.

Worldwide,SITRAINcoursesareavailablewhereveryouneeda
trainingcourseinmorethan170locationsinover60countries.

https://support.industry.siemens.com/cs/ww/en/sc/2226

Industry Online Supportsiteforcomprehensiveinformation,
applicationexamples,FAQsandsupportrequests.

Technical and Engineering Support foradviceandanswers
forallinquiriesaboutfunctionality,handling,andfault
clearance.TheServiceCardasprepaidsupportforvalueadded
servicessuchasPriorityCallBackorExtendedSupportoffers
theclearadvantageofquickandeasypurchasing.

Information & Consulting Services,e.g.SIMATICSystem
Audit;clarityaboutthestateandservicecapabilityofyourauto-
mationsystemorLifecycleInformationServices;transparency
onthelifecycleoftheproductsinyourplants.

https://support.industry.siemens.com/cs/ww/en/sc/2235

SparePartsServicesareavailableworldwideforsmoothand
fastsupplyofspareparts–andthusoptimalplantavailability.
Genuinesparepartsareavailableforuptotenyears.Logistic
expertstakecareofprocurement,transport,customclearance,
storageandordermanagement.Reliablelogisticsprocesses
ensurethatcomponentsreachtheirdestinationasneeded.

Sincenotallsparepartscanbekeptinstockatalltimes,
Siemensoffersapreventivemeasureforsparepartsprovision-
ingonthecustomer'spremiseswithoptimizedSpare Parts 
Packagesforindividualproducts,custom-assembleddrive
componentsandentireintegrateddrivetrains–includingrisk
consulting.

Asset Optimization Serviceshelpyoudesignastrategyfor
partssupplywhereyourinvestmentandcarryingcostsare
reducedandtheriskofobsolescenceisavoided.

https://support.industry.siemens.com/cs/ww/en/sc/2110

Digital Industry

Services

Training

Services

Support and

Consulting

Services  

Spare Parts

Services
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■ Overview

RepairServicesareofferedon-siteandinregionalrepaircenters
forfastrestorationoffaultydevices’functionality.

Alsoavailableareextendedrepairservices,whichincludeaddi-
tionaldiagnosticandrepairmeasures,aswellasemergency
services.

https://support.industry.siemens.com/cs/ww/en/sc/2154

Siemensspecialistsareavailablegloballytoprovideexpertfield
andmaintenanceservices,includingcommissioning,functional
testing,preventivemaintenanceandfaultclearance.
Allservicescanbeincludedincustomizedserviceagreements
withdefinedreactiontimesorfixedmaintenanceintervals.

https://support.industry.siemens.com/cs/ww/en/sc/2265

Provideacost-effectivesolutionfortheexpansionofentire
plants,optimizationofsystemsorupgradingexistingproducts
tothelatesttechnologyandsoftware,e.g.migrationservicesfor
automationsystems.

Serviceexpertssupportprojectsfromplanningthroughcommis-
sioningand,ifdesiredovertheentireextendedlifespan,e.g.
RetrofitforIntegratedDriveSystemsforanextendedlifetimeof
yourmachinesandplants.

https://support.industry.siemens.com/cs/ww/en/sc/2286

AtechnicalServiceProgramorAgreementenablesyoutoeasily
bundleawiderangeofservicesintoasingleannualormulti-
yearagreement.

Youpicktheservicesyouneedtomatchyouruniquerequire-
mentsorfillgapsinyourorganization’smaintenancecapa-
bilities.

ProgramsandagreementscanbecustomizedasKPI-based
and/orperformance-basedcontracts.

https://support.industry.siemens.com/cs/ww/en/sc/2275

Repair

Services

Field and

Maintenance

Services 

Retrofit and

Modernization

Services 

Service

Programs and

Agreements
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■ Overview

SiemensIndustryandOnlineSupportwithsome1.7millionvisi-
torspermonthisoneofthemostpopularwebservicesprovided
bySiemens.Itisthecentralaccesspointforcomprehensive
technicalknow-howaboutproducts,systemsandservicesfor
automationanddrivesapplicationsaswellasforprocess
industries.

Inconnectionwiththechallengesandopportunitiesrelatedto
digitalizationyoucanlookforwardtocontinuedsupportwith
innovativeofferings.

Online Support – fast, intuitive, whenever you want, 

wherever you need

Online Support for Siemens Industry Products

Exchange information and experience with other users and experts

Forum

Videos, documentation, manuals, updates, product notes, compatibility tool, certificates, planning data 

such as dimensional drawings, product data, 3D models

Technical information

Information about industrial products, programming and configuration as well as application 

examples

FAQ / Application examples

App

www.siemens.com/online-support 

Web

Scan the QR code 

for information on 

our Online Support 

app.

©Siemens2024
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■ Introduction

Learn the way you like it – with SITRAIN

SITRAINimpartsawiderangeoftechnicalknowledgeforall
industriesandapplications.Ourofferingisorientedtowardthe
needsoflearnersandthedemandsofinnovativecompanies.
Getpleasureoutoflearning-thankstoinnovativelearning
methods,personalsupport,andknowledgethatwillhelpyouin
yourworkandfurtherdevelopment.Forsuccessful,flexible,and
continuouslearning.

Education and training directly from the manufacturer

SITRAINprovidesyouwithtrainingfromtheindustrialproduct
andsolutionportfoliofromSiemensandbenefitsfrom30years
ofexpertiseintechnicaltraining.Takealookatthemanyoptions
forexpandingyourknowledgewithSITRAINandfindthecourse
thatmeetsyourneeds!Thefollowingtrainingandfurther
educationunitsareavailabletoyouforyourindividual
knowledgebuilding:

©Siemens2024
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6

■ Introduction

Different learning formats and methods for maximum learning success

WithourSITRAINtrainingformats,youlearninthewaythatbest
suitsyourpreferencesandroutine.Youdecidewhetheryou
wouldrathertakeonlinetrainingorface-to-facetraining.Itisup
toyouwhetheryouwouldliketostudyondemandoratfixed
times.

Withapersonallearningconsultant,intheteam,oronyour
own–youcanexploreallthepossibilities.

Discoverourthreelearningformats:

Training cases catalog

www.siemens.com/
sitrain-catalog-training-cases

www.siemens.com/sitrain

Self-reliant

Expand your knowledge self-deter-

mined with industry learning and 

work on your learning units at your 

own pace and according to your 

own schedule.

Live

Learn together with others, 

simultaneously and guided by a 

learning consultant. Online, in the 

SITRAIN training center or at your 

company.

On demand

Get the knowledge you need, exactly 

when you need it. Be it to answer a 

current question or to work on a 

special topic.

Individual

Talk directly with the learning 

consultant, clarify detailed 

questions and get personal 

coaching for transferring the 

learned topics to your own 

application.

Find
your local
offer here

Learning Event

SITRAINLearningEventsarethe
perfectchoicewhenyouwantto
achieveadefinedlearninggoalinthe
shortestpossibletime.Youlearnina
protectedlearningenvironmentoutside
ofthedailyworkroutineunderthe
guidanceofalearningconsultant-
virtually,inthetrainingcenter,oratyour
company.

Learning Membership 
SITRAIN Access

WithSITRAINaccess,youenteraworld
ofextensiveandconstantlyexpanding
self-studyunitsonourdigitallearning
platformforindustry.WithSITRAIN
access,youcanimplementamodern
learningcultureinyourteamor
companywithindependentand
continuouslearning.

Learning Journey

TheLearningJourneyistheperfect
combinationofunitstakenliveandself-
studyunitsforsustainablelearning
success.Themodularapproach
enablessimpleintegrationintoyour
dailywork.Thisalsoincludesone-year
membershipforusingtheSITRAIN
accessdigitallearningplatform.
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■ Overview

Example:SINAMICSV90trainingcase,pulsetrainversion(PTI)
withoutSIMATICcontroller

TheSINAMICSV90trainingcasesareconvincingdemonstration
systemsthankstotheircompactdesign.Theyaresuitablefor
directcustomerpresentationsaswellasfortestsintechnical
departments.Thesetrainingcasesenablethefunctionsof
SINAMICSV90tobedemonstratedandtestedquicklyand
easily.

Thefollowingtrainingcasesareavailable:1-axispulsetrain
version(PTI)withandwithoutSIMATICcontrollerand2-axis
PROFINETversion(PN).

Dependingontheversion,thetrainingcasescontainthe
followingcomponents:
• SINAMICSV90servodrive
• SIMOTICSS-1FL6servomotor
• SIMATICS7-1200controller

TheSINAMICS V90trainingcaseissuppliedintheformofa
stackableTanosSystainercase(sizedependingontraining
caseversion).

■ Technical specifications

■ Selection and ordering data

SINAMICS V90 training case 6AG1067-2AA00-0AC0 6AG1067-3AA00-0AB0 6AG1067-1AA32-0AA0

Supply voltage 230 V 1 AC 230 V 1 AC 230 V 1 AC

Version 1-axisversion
Pulsetrainversion(PTI)comprising
• SINAMICSV90servodrive

framesizeFSA,0.2 kW
• SIMOTICSS-1FL6LowInertia

servomotor
• SIMATICS7-1200CPU1211C

controller

1-axisversion
Pulsetrainversion(PTI)comprising
• SINAMICSV90servodrive

framesizeFSAA,0.4 kW
• SIMOTICSS-1FL6HighInertia

servomotor

2-axisversion
PROFINETversion(PN)comprising
• 2×SINAMICSV90servodrive

framesizeFSAA,0.2 kW
• 2×SIMOTICSS-1FL6LowInertia

servomotor

Dimensions

• Width 400 mm(15.75 in) 400 mm(15.75 in) 340 mm(13.39 in)

• Height 315 mm(12.40 in) 315 mm(12.40 in) 470 mm(18.50 in)

• Depth 300 mm(11.81 in) 300 mm(11.81 in) 400 mm(15.75 in)

Weight, approx. 7.7 kg(17.0 lb) 12 kg(26.5 lb) 19.2 kg(42.3 lb)

Delivery state TanosSystainersize3 TanosSystainersize4 TanosSystainersize4

Description ArticleNo.

SINAMICS V90 training case 

• Pulsetrainversion(PTI),
1-axisversionwithSIMATICcontroller

• Pulsetrainversion(PTI),1-axisversion
withoutSIMATICcontroller

• PROFINETversion(PN),2-axisversion
withoutSIMATICcontroller

6AG1067-2AA00-0AC0

6AG1067-3AA00-0AB0

6AG1067-1AA32-0AA0
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■ Overview

Ourunderstandingofanapplicationisthecustomer-specific
solutionofanautomationtaskbasedonstandardhardwareand
softwarecomponents.Inthisrespect,industryknowledgeand
technologicalexpertisearejustasimportantasexpertknowl-
edgeabouthowourproductsandsystemswork.Wearesetting
ourselvesthischallengewithmorethan280 application
engineersin20 countries.

Application centers

Wecurrentlyhaveapplicationcentersin:
• Germany:

HeadOfficeinErlangenandinotherGermanregions,e.g.
in Munich,Nuremberg,Stuttgart,Mannheim,Frankfurt,
Chemnitz,Cologne,Bielefeld,Bremen,Hanover,Hamburg

• Belgium:Brussels
• Brazil:SaoPaulo
• China:Beijingand12regions
• Denmark:Ballerup
• France:Paris
• GreatBritain:Manchester
• India:Mumbai
• Italy:Bologna,Milan
• Japan:Tokyo,Osaka
• TheNetherlands:TheHague
• Austria:Vienna
• Poland:Warsaw
• Sweden:Göteborg
• Switzerland:Zurich,Lausanne
• Spain:Madrid
• SouthKorea:Seoul
• Taiwan:Taipeh
• Turkey:Istanbul
• USA:Atlanta

TheseapplicationcentersspecializeintheuseofSIMATIC/
SIMOTION/SINAMICS.Youthereforecanrelyonautomationand
drivespecialistsforimplementingsuccessfulapplications.By
involvingyourpersonnelatanearlystageintheprocess,wecan
provideasolidbasisforrapidknowledgetransfer,maintenance
andfurtherdevelopmentofyourautomationsolution.

Advice on applications and implementation

Weofferavarietyofconsultationservicestohelpyoufindthe
optimumsolutionfortheSIMATIC/SIMOTION/SINAMICS
applicationyouwanttoimplement:

Thequotationphaseincludes
• clarificationoftechnicalquestions,
• discussionofmachineconceptsandcustomer-specific

solutions,
• selectionofsuitabletechnologyand
• suggestionsforimplementation.

Atechnicalfeasibilitystudyisalsoperformedattheoutset.In
thisway,difficultpointsoftheapplicationcanbeidentifiedand
solvedearlyon.Wecanalsoconfigureandimplementyour
applicationasacompletesolutionfromasinglesource.

Alargenumberofprovenstandardapplicationsareavailablefor
useduringtheimplementationphase.Thissavesengineering
costs.

Thesystemcanbecommissionedbyexperienced,competent
personnel,ifrequired.Thissavestimeandtrouble.

Ifservicingisrequired,wecansupportyouonsiteorremotely.
Forfurtherinformationaboutservicing,pleaseseethesection
"IndustryServices".

On-site application training

Trainingfortheimplementedapplicationscanalsobeorganized
andcarriedoutonsite.Thistrainingformachinemanufacturers
andtheircustomersdoesnotdealwithindividualproducts,but
theentirehardwareandsoftwaresystem(forexample,auto-
mation,drivesandvisualization).

Fromaninitialconcepttosuccessfulinstallationand
commissioning:Weprovidecompletesupportfor
SIMATIC/SIMOTION/SINAMICS!ContactyourSiemens
representative.

Youcanfindfurtherinformationat
www.siemens.com/machinebuilding

©Siemens2024
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■ Overview

Ahigh-qualityprogrammablecontrolordrivesystemcanbe
usedtomaximumeffectonlyiftheuserisawareoftheperfor-
manceoftheproductsusedasaresultofintensivetrainingand
goodtechnicaldocumentation.

Thisisbecomingmoreimportantduetotheshorterinnovation
cyclesofmodernautomationproductsandtheconvergenceof
electronicsandmechanicalengineering.

Acomprehensiverangeofdocumentationisavailablewhich
includesaGettingStartedguide,operatinginstructions,
installationmanualsandalistmanual.

InadditiontotechnicalinformationforSINUMERIK,SINAMICS,
SIMOTIONandSIMOTICS,thedocumentationisavailablefor
downloadingasaPDFfilefromtheinternet:
• SINUMERIK

https://support.industry.siemens.com/cs/document/108464614
• SINAMICS

https://support.industry.siemens.com/cs/document/109807358
• SIMOTION

https://support.industry.siemens.com/cs/document/109479653
• SIMOTICS

https://support.industry.siemens.com/cs/document/109813641

■ Application

Explanations of the manuals:

• Operating Instructions
containalltheinformationneededtoinstallthedeviceand
makeelectricalconnections,informationaboutcommissioning
andadescriptionoftheconverterfunctions.
Phasesofuse:Controlcabinetconstruction,commissioning,
operation,maintenanceandservicing.

• Hardware Installation Manual 
containsallrelevantinformationabouttheintendeduseofthe
componentsofasystem(technicalspecifications,interfaces,
dimensionaldrawings,characteristics,orpossibleapplica-
tions),informationaboutinstallationandelectricalconnec-
tionsandinformationaboutmaintenanceandservicing.
Phasesofuse:Controlcabinetconfiguration/construction,
maintenanceandservicing.

• Operating and Installation Instructions
(forconverterandaccessories)
containallrelevantinformationabouttheintendeduseofthe
components,suchastechnicalspecifications,interfaces,
dimensionaldrawings,characteristics,orpossible
applications.
Phasesofuse:Controlcabinetconfiguration/construction.

• Manual/Configuration Manual
containsallnecessaryinformationabouttheintendeduseof
thecomponentsofasystem,e.g.technicalspecifications,
interfaces,dimensionaldrawings,characteristics,orpossible
applications.
Phasesofuse:Cabinetconfiguration/setup,circuitdiagram
configuration/drawing.

• Commissioning Manual
containsallinformationrelevanttocommissioningafter
installationandwiring.Italsocontainsallsafetyandwarning
noticesrelevanttocommissioninginadditiontooverview
drawings.
Phasesofuse:Commissioningofcomponentsthathave
alreadybeenconnected,configurationofsystemfunctions.

• List Manual
containsallparameters,functiondiagrams,andfaults/alarms
fortheproduct/systemaswellastheirmeaningsandsetting
options.Itcontainsparameterdataandfault/alarmdescrip-
tionswithfunctionalcorrelations.
Phasesofuse:Commissioningofcomponentsthathave
alreadybeenconnected,configurationofsystemfunctions,
faultcause/diagnosis.

• Getting Started
providesinformationaboutgettingstartedforthefirst-time
useraswellasreferencestoadditionalinformation.Itcontains
informationaboutthebasicstepstobetakenduringcommis-
sioning.Theinformationintheotherdocumentationshouldbe
carefullyobservedforalloftheotherworkrequired.
Phasesofuse:Commissioningofcomponentsthathave
alreadybeenconnected.

• Function Manual Drive Functions
containsalltherelevantinformationaboutindividualdrive
functions:Description,commissioningandintegrationinthe
drivesystem.
Phasesofuse:Commissioningofcomponentsthathave
alreadybeenconnected,configurationofsystemfunctions.

■ Selection and ordering data

Description ArticleNo.

Decentralization with 
PROFIBUS DP/DPV1

Viabookstore

• German ISBN 978-3-89578-189-6

• English ISBN 978-3-89578-218-3

Automating with PROFINET: 
Industrial Communication Based on 
Industrial Ethernet

Viabookstore

• German ISBN 978-3-89578-293-0

• English ISBN 978-3-89578-294-7
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■ Overview

ManyoftheproductsinthisCatalogfulfillrequirements,e.g.for
UL,CSAorFMandarelabeledwiththecorrespondingapproval
designation.

Allofthecertificatesofsuitability,approvals,certificates,
declarationsofconformity,testcertificates,e.g.CE,UL,Safety
Integratedetc.havebeenperformedwiththeassociatedsystem
componentsastheyaredescribedintheCatalogsand
ConfigurationManuals.

Thecertificatesareonlyvalidiftheproductsareusedwiththe
describedsystemcomponents,areinstalledaccordingtothe
InstallationGuidelinesandusedfortheirintendedpurpose.

Inothercases,thevendoroftheseproductsisresponsiblefor
arrangingfortheissueofnewcertificates.

Testcode Testedby Deviceseries/
Component

Teststandard Productcategory/
File-No.

UL: Underwriters Laboratories
Independent public testing body in North America

ULaccordingtoUL standard

ULaccordingtoCSA standard

ULaccordingtoUL and CSA standards

ULaccordingtoUL standard

ULaccordingtoCSA standard

ULaccordingtoUL and CSA standards

SINUMERIK StandardUL 508,CSAC22.2No.142 NRAQ/7.E164110
NRAQ/7.E217227

SIMOTION StandardUL 508,CSAC22.2No.142 NRAQ/7.E164110

SINAMICS StandardUL 508,508C,61800-5-1
CSAC22.2No.142,274

NRAQ/7.E164110,
NMMS/2/7/8.E192450,
NMMS/2/7/8.E203250,
NMMS/7.E214113,
NMMS/7.E253831
NMMS/2/7/8.E121068
NMMS/7.E355661
NMMS/7.E323473

SIMODRIVE StandardUL 508C,CSAC22.2No.274 NMMS/2/7/8.E192450
NMMS/7.E214113

SIMOTICS StandardUL1004-1,1004-6,1004-8,
CSAC22.2No.100

PRGY2/8.E227215
PRHZ2/8.E93429
PRHJ2/8.E342747
PRGY2/8.E253922
PRHZ2/8.E342746

Line/motorreactors StandardUL508,506,5085-1,5085-2,1561,
CSAC22.2No.14,47,66.1-06,66.2-06

XQNX2/8.E257859
NMTR2/8.E219022
NMMS2/8.E333628
XPTQ2/8.E257852
XPTQ2/8.E103521
NMMS2/8.E224872
XPTQ2/8.E354316
XPTQ2/8.E198309
XQNX2/8.E475972

Linefilters,dv/dtfilters,
sine-wavefilters

UL1283,CSAC22.2No.8 FOKY2/8.E70122

Resistors UL508,508C,CSAC22.2No.14,274 NMTR2/8.E224314
NMMS2/8.E192450
NMTR2/8.E221095
NMTR2/8.E226619

TUV: TUV Rheinland of North America Inc.
Independent public testing body in North America, Nationally Recognized Testing Laboratory (NRTL)
TÜV: TÜV SÜD Product Service
Independent public testing body in Germany, Nationally Recognized Testing Laboratory (NRTL) for North America

TUVaccordingtoUL and CSA standards SINAMICS NRTLlistingaccordingtostandardUL508C U7V120620078013
U7110420078009
U7110420078010
U7110420078011

SIMOTION NRTLlistingaccordingtostandardUL508 U7V13032007801

SIMODRIVE NRTLlistingaccordingtostandardUL 508C,
CSA C22.2.No.14

CU72090702

MotionControlEncoder NRTLlistingaccordingtoUL 61010-1
CSAC22.2No.61010-1

U8V100620196024
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■ Overview

Moreinformationaboutcertificatescanbefoundonlineat:
https://support.industry.siemens.com/cs/ww/en/ps/cert

Testcode Testedby Deviceseries/
Component

Teststandard Productcategory/
File-No.

CSA: Canadian Standards Association
Independent public testing body in Canada

CSAaccordingtoCSA standard SINUMERIK StandardCSAC22.2No. 142 2252-01:LR102527

FMRC: Factory Mutual Research Corporation
Independent public testing body in North America

FMaccordingtoFM standard SINUMERIK StandardFMRC3600,FMRC3611,
FMRC3810,ANSI/ISAS82.02.1

–

EAC: 
Independent public testing body within the Eurasian Conformity Area

EACinaccordancewiththeEAC Directive SINAMICS
SINUMERIK
SIMOTION

StandardIEC61800-5-1/-2,IEC 61800-3 –

RCM: Australian Communications and Media Authority
Independent public testing body in Australia

RCMaccordingtoEMC standard SINAMICS
SINUMERIK
SIMOTION

StandardIECAS61800-3,EN 61800-3 –

KC: National Radio Research Agency
Independent public testing body in South Korea

KCaccordingtoEMC standard SINAMICS
SINUMERIK
SIMOTION

StandardKN11 –

BIA
Federal Institute for Occupational Safety

– Functionalsafety SINAMICS
SINUMERIK
SIMOTION

StandardEN 61800-5-2 –

TÜV SÜD Rail

– Functionalsafety SINAMICS
SINUMERIK
SIMOTION

StandardEN 61800-5-2 –
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■ Overview

Software types

Softwarerequiringalicenseiscategorizedintotypes.
Thefollowingsoftwaretypeshavebeendefined:
• Engineeringsoftware
• Runtimesoftware

Engineering software

Thisincludesallsoftwareproductsforcreating(engineering)
usersoftware,e.g.forconfiguring,programming,parameteriz-
ing,testing,commissioningorservicing.
Datageneratedwithengineeringsoftwareandexecutable
programscanbeduplicatedforyourownuseor forusebythird-
partiesfree-of-charge.

Runtime software

Thisincludesallsoftwareproductsrequiredforplant/machine
operation,e.g.operatingsystem,basicsystem,systemexpan-
sions,drivers,etc.
Theduplicationoftheruntimesoftwareandexecutablepro-
gramscreatedwiththeruntimesoftwareforyourownuseorfor
usebythird-partiesissubjecttoacharge.
Youcanfindinformationaboutlicensefeesaccordingtousein
theorderingdata(e.g.inthecatalog).Examplesofcategoriesof
useincludeper CPU,perinstallation,per channel,perinstance,
per axis,percontrolloop,per variable,etc.
Informationaboutextendedrightsofuseforparameteriza-
tion/configurationtoolssuppliedasintegralcomponentsofthe
scopeofsupplycanbefoundinthereadmefilesuppliedwith
therelevantproduct(s).

License types

SiemensDigitalIndustriesandSmartInfrastructureoffersvari-
oustypesofsoftwarelicense:
• Floatinglicense
• Singlelicense
• Rentallicense
• Rentalfloatinglicense
• Triallicense
• Demolicense
• Demofloatinglicense

Floating license

Thesoftwaremaybeinstalledforinternaluseonanynumberof
devicesbythelicensee.Onlytheconcurrentuserislicensed.
Theconcurrentuseristhepersonusingtheprogram.Use
beginswhenthesoftwareisstarted.
Alicenseisrequiredforeachconcurrentuser.

Single license

Unlikethefloatinglicense,a singlelicensepermitsonlyone
installationofthesoftwareperlicense.
Thetypeofuselicensedisspecifiedintheorderingdataand
in theCertificateofLicense(CoL).Typesofuseincludefor
exampleperinstance,peraxis,perchannel,etc.
Onesinglelicenseisrequiredforeachtypeofusedefined.

Rental license

Arentallicensesupportsthe"sporadicuse"ofengineering
software.Oncethelicensekeyhasbeeninstalled,thesoftware
canbeusedforaspecificperiodoftime(theoperatinghoursdo
nothavetobeconsecutive).
Onelicenseisrequiredforeachinstallationofthesoftware.

Rental floating license

Therentalfloatinglicensecorrespondstotherentallicense,
exceptthatalicenseisnotrequiredforeachinstallationofthe
software.Rather,onelicenseisrequiredperobject(forexample,
userordevice).

Trial license

Atriallicensesupports"short-termuse"ofthesoftwareinanon-
productivecontext,e.g.fortestingandevaluationpurposes.
It canbetransferredtoanotherlicense.

Demo license

Thedemolicensesupportthe"sporadicuse"ofengineeringsoft-
wareinanon-productivecontext,forexample,usefortesting
andevaluationpurposes.Itcanbetransferredtoanother
license.Aftertheinstallationofthelicensekey,thesoftwarecan
beoperatedforaspecificperiodoftime,wherebyusagecanbe
interruptedasoftenasrequired.
Onelicenseisrequiredperinstallationofthesoftware.

Demo floating license

Thedemofloatinglicensecorrespondstothedemolicense,
exceptthatalicenseisnotrequiredforeachinstallationofthe
software.Rather,onelicenseisrequiredperobject(forexample,
userordevice).

Certificate of License (CoL)

TheCoListhelicensee'sproofthattheuseofthesoftwarehas
beenlicensedbySiemens.ACoLisrequiredforeverytypeof
useandmustbekeptinasafeplace.

Downgrading

Thelicenseeispermittedtousethesoftwareoranearlierver-
sion/releaseofthesoftware,providedthatthelicenseeowns
suchaversion/releaseanditsuseistechnicallyfeasible.

Delivery versions

Softwareisconstantlybeingupdated.
Thefollowingdeliveryversions
• PowerPack
• Upgrade
canbeusedtoaccessupdates.
ExistingbugfixesaresuppliedwiththeServicePackversion.

PowerPack

PowerPackscanbeusedtoupgradetomorepowerfulsoftware.
ThelicenseereceivesanewlicenseagreementandCoL
(CertificateofLicense)withthePowerPack.ThisCoL,together
withtheCoLfortheoriginalproduct,provesthatthenewsoft-
wareislicensed.
AseparatePowerPackmustbepurchasedforeachoriginal
licenseofthesoftwaretobereplaced.

Upgrade

Anupgradepermitstheuseofanewversionofthesoftwareon
theconditionthatalicenseforapreviousversionoftheproduct
isalreadyheld.
ThelicenseereceivesanewlicenseagreementandCoLwith
the upgrade.ThisCoL,togetherwiththeCoLfortheprevious
product,provesthatthenewversionislicensed.
Aseparateupgrademustbepurchasedforeachoriginallicense
ofthesoftwaretobeupgraded.

©Siemens2024
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■ Overview

ServicePack

ServicePacksareusedtodebugexistingproducts.
ServicePacksmaybeduplicatedforuseasprescribedaccord-
ingtothenumberofexistingoriginallicenses.

License key

SiemensDigitalIndustriesandSmartInfrastructuresupplies
softwareproductswithandwithoutlicensekeys.
Thelicensekeyservesasanelectroniclicensestampand
is alsothe"switch"foractivatingthesoftware(floatinglicense,
rentallicense,etc.).
Thecompleteinstallationofsoftwareproductsrequiringlicense
keysincludestheprogramtobelicensed(thesoftware)andthe
licensekey(whichrepresentsthelicense).

Software Update Service (SUS)

AspartoftheSUScontract,allsoftwareupdatesfortherespec-
tiveproductaremadeavailabletoyoufreeofchargeforaperiod
ofoneyearfromtheinvoicedate.Thecontractwillautomatically
beextendedforoneyearifitisnotcanceledthreemonths
beforeitexpires.
Thepossessionofthecurrentversionoftherespectivesoftware
isabasicconditionforenteringintoanSUScontract.

Youcandownloadexplanationsconcerninglicenseconditionsfrom
https://mall.industry.siemens.com/legal/ww/en/terms_of_trade_en.pdf

©Siemens2024
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■ Rotary inertia(toconvertfromAtoB,multiplybyentryintable)

■ Torque (toconvertfromAtoB,multiplybyentryintable)

■ Length (toconvertfromAtoB,multiplybyentryintable)

■ Power(toconvertfromAtoB,multiplybyentryintable)

■ Force (toconvertfromAtoB,multiplybyentryintable)

■ Mass (toconvertfromAtoB,multiplybyentryintable)

■ Rotation (toconvertfromAtoB,multiplybyentryintable)

B
A

lb-in2 lb-ft2 lb-in-s2 lb-ft-s2

slug-ft2
kg-cm2 kg-cm-s2 gm-cm2 gm-cm-s2 oz-in2 oz-in-s2

lb-in2 1 6.94×10–3 2.59×10–3 2.15×10–4 2.926 2.98×10–3 2.92×103 2.984 16 4.14×10–2

lb-ft2 144 1 0.3729 3.10×10–2 421.40 0.4297 4.21×105 429.71 2304 5.967

lb-in-s2 386.08 2.681 1 8.33×10–2 1.129×103 1.152 1.129×106 1.152×103 6.177×103 16

lb-ft-s2

slug-ft2
4.63×103 32.17 12 1 1.35×104 13.825 1.355×107 1.38×104 7.41×104 192

kg-cm2 0.3417 2.37×10–3 8.85×10–4 7.37×10–5 1 1.019×10–3 1000 1.019 5.46 1.41×10–2

kg-cm-s2 335.1 2.327 0.8679 7.23×10–2 980.66 1 9.8×105 1000 5.36×103 13.887

gm-cm2 3.417×10–4 2.37×10–6 8.85×10–7 7.37×10–8 1×10–3 1.01×10–6 1 1.01×10–3 5.46×10–3 1.41×10–5

gm-cm-s2 0.335 2.32×10–3 8.67×10–4 7.23×10–5 0.9806 1×10–3 980.6 1 5.36 1.38×10–2

oz-in2 0.0625 4.34×10–4 1.61×10–4 1.34×10–5 0.182 1.86×10–4 182.9 0.186 1 2.59×10–3

oz-in-s2 24.13 0.1675 6.25×10–2 5.20×10–3 70.615 7.20×10–2 7.09×104 72.0 386.08 1

B
A

lb-in lb-ft oz-in N-m kg-cm kg-m gm-cm dyne-cm

lb-in 1 8.333×10–2 16 0.113 1.152 1.152×10–2 1.152×103 1.129×106

lb-ft 12 1 192 1.355 13.825 0.138 1.382×104 1.355×107

oz-in 6.25×10–2 5.208×10–3 1 7.061×10–3 7.200×10–2 7.200×10–4 72.007 7.061×104

N-m 8.850 0.737 141.612 1 10.197 0.102 1.019×104 1×107

kg-cm 0.8679 7.233×10–2 13.877 9.806×10–2 1 10–2 1000 9.806×105

kg-m 86.796 7.233 1.388×103 9.806 100 1 1×105 9.806×107

gm-cm 8.679×10–4 7.233×10–5 1.388×10–2 9.806×10–5 1×10–3 1×10–5 1 980.665

dyne-cm 8.850×10–7 7.375×10–8 1.416×10–5 10–7 1.0197×10–6 1.019×10–8 1.019×10–3 1

B
A

inches feet cm yd mm m

inches 1 0.0833 2.54 0.028 25.4 0.0254

feet 12 1 30.48 0.333 304.8 0.3048

cm 0.3937 0.03281 1 1.09×10–2 10 0.01

yd 36 3 91.44 1 914.4 0.914

mm 0.03937 0.00328 0.1 1.09×10–3 1 0.001

m 39.37 3.281 100 1.09 1000 1

B
A

hp Watts

hp(English) 1 745.7

(lb-in)(deg./s) 2.645×10–6 1.972×10–3

(lb-in)(r/min) 1.587×10–5 1.183×10–2

(lb-ft)(deg./s) 3.173×10–5 2.366×10–2

(lb-ft)(r/min) 1.904×10–4 0.1420

Watts 1.341×10–3 1

B
A

lb oz gm dyne N

lb 1 16 453.6 4.448×105 4.4482

oz 0.0625 1 28.35 2.780×104 0.27801

gm 2.205×10–3 0.03527 1 1.02×10–3 N.A.

dyne 2.248×10–6 3.59×10–5 980.7 1 0.00001

N 0.22481 3.5967 N.A. 100000 1

B
A

lb oz gm kg slug

lb 1 16 453.6 0.4536 0.0311

oz 6.25×10–2 1 28.35 0.02835 1.93×10–3

gm 2.205×10–3 3.527×10–2 1 10–3 6.852×10–5

kg 2.205 35.27 103 1 6.852×10–2

slug 32.17 514.8 1.459×104 14.59 1

B
A

r/min rad/s degrees/s

r/min 1 0.105 6.0

rad/s 9.55 1 57.30

degrees/s 0.167 1.745×10–2 1

©Siemens2024
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■ Temperature Conversion

■ Mechanism Efficiencies

■ Friction Coefficients

■ Material Densities

■ Wire Gauges1)

°F °C °C °F

0 –17.8 –10 14

32 0 0 32

50 10 10 50

70 21.1 20 68

90 32.2 30 86

98.4 37 37 98.4

212 100 100 212

subtract32andmultiplyby5/9 multiplyby9/5andadd32

Acme-screwwithbrassnut ~0.35–0.65

Acme-screwwithplasticnut ~0.50–0.85

Ball-screw ~0.85–0.95

Chainandsprocket ~0.95–0.98

Preloadedball-screw ~0.75–0.85

Spurorbevel-gears ~0.90

Timingbelts ~0.96–0.98

Wormgears ~0.45–0.85

Helicalgear(1reduction) ~0.92

Materials 

Steelonsteel(greased) ~0.15

Plasticonsteel ~0.15–0.25

Copperonsteel ~0.30

Brassonsteel ~0.35

Aluminumonsteel ~0.45

Steelonsteel ~0.58

Mechanism 

Ballbushings <0.001

Linearbearings <0.001

Dove-tailslides ~0.2++

Gibbways ~0.5++

Material lb-in3 gm-cm3

Aluminum 0.096 2.66

Brass 0.299 8.30

Bronze 0.295 8.17

Copper 0.322 8.91

Hardwood 0.029 0.80

Softwood 0.018 0.48

Plastic 0.040 1.11

Glass 0.079–0.090 2.2–2.5

Titanium 0.163 4.51

Paper 0.025–0.043 0.7–1.2

Polyvinylchloride 0.047–0.050 1.3–1.4

Rubber 0.033–0.036 0.92–0.99

Siliconerubber,withoutfiller 0.043 1.2

Castiron,gray 0.274 7.6

Steel 0.280 7.75

Cross-section
mm2

StandardWire
Gauge(SWG)

AmericanWire
Gauge(AWG)

0.2 25 24

0.3 23 22

0.5 21 20

0.75 20 19

1.0 19 18

1.5 17 16

2.5 15 13

4 13 11

6 12 9

10 9 7

16 7 6

25 5 3

35 3 2

50 0 1/0

70 000 2/0

95 00000 3/0

120 0000000 4/0

150 – 6/0

185 – 7/0

1) ThetableshowsapproximateSWG/AWGsizesnearesttostandardmetric
sizes;thecross-sectionsdonotmatchexactly.

©Siemens2024
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■ Explanation of the raw material/metal surcharges1) 2) 3) 4)

Surcharge calculation

To compensate for variations in the price of the raw materials 
silver, copper, aluminum, lead, gold, dysprosium2) and/or 
neodym2), surcharges are calculated on a daily basis using the 
so-called metal factor. These apply to products containing these 
raw materials and are calculated per raw material. These 
surcharges are added to the price of a product if the basic 
official price (BOP) of the raw material in question is exceeded.

Surcharges are calculated in accordance with the following 
criteria:

Basic official price (BOP) of the raw material

• BOP of the workday prior to receipt of the order or prior to 
release order (Daily Price) for:
- Silver (processed) 3)

- Gold (processed) 3)

- Aluminum (temporary constant 360.31 EUR per 100 kg, due 
to loss of DEL-Notiz)

- Copper per 100 kg (LME-notation/10, converted from USD to 
EUR using LME-FX-Rate [MTLE] +1.2%) + 1% 4)

- Lead (constant 199.50 EUR per 100 kg)

• If BOP is suspended, the last one is used.

Metal factor of the products

Certain products are displayed with a metal factor. The metal 
factor determines the official price (for those raw materials con-
cerned) as of which the metal surcharges are applied and the 
calculation method used (weight or percentage method). An ex-
act explanation is given below.

Structure of the metal factor

Metal factor consists of several digits; the first digit indicates 
whether the percentage method of calculation refers to the list 
price or a discounted price (customer net price) (L = list price / 
N = customer net price).

The remaining digits indicate the method of calculation used for 
the respective raw material. If no surcharge is added for a raw 
material, a "-" is used. 

Weight method

The weight method uses the BOP, the daily price and the raw 
material weight. In order to calculate the surcharge, the BOP 
must be subtracted from the daily price. The difference is then 
multiplied by the raw material weight.

The BOP can be found in the table below using the number (1 to 
9) of the respective digit of the metal factor. The raw material 
weight can be found in the respective product descriptions.

Percentage method

Use of the percentage method is indicated by the letters A-Z at 
the respective digit of the metal factor.

The surcharge is increased - dependent on the deviation of the 
daily price compared with the BOP - using the percentage 
method in "steps" and consequently offers surcharges that re-
main constant within the framework of this "step range". A higher 
percentage rate is charged for each new step. The respective 
percentage level can be found in the table below.

Metal factor examples

1) Refer to the separate explanation on the next page regarding the raw materials dysprosium and neodym (= rare earths).
2) For a different method of calculation, refer to the separate explanation for these raw materials on the next page.
3) Source: Umicore, Hanau (www.metalsmanagement.umicore.com).
4) Source: The London Metal Exchange – an HKEX Company (https://www.lme.com/). 

Siemens uses LME’s data and trademarks within the scope of a license granted by LME, LME has no involvement and accepts no responsibility to 
any third party in connection with the use of data and trademarks, onward distribution of data and trademarks by third parties is not permitted.

1st digit List or customer net price using the percentage method

2nd digit for silver (AG)

3rd digit for copper (CU)

4th digit for aluminum (AL)

5th digit for lead (PB)

6th digit for gold (AU)

7th digit for dysprosium (Dy)2) 

8th digit for neodym (Nd)2) 

L E A – – – – –

Basis for % surcharge: List price

Silver Basis 150 €, Step 50 €, 0.5 %

Copper Basis 150 €, Step 50 €, 0.1 %

No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

N – A 6 – – – –

Basis for % surcharge: Customer net price

No surcharge for silver

Copper Basis 150 €, Step 50 €, 0.1 %

Aluminum acc. to weight, basic offic. price 225 €

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

– – 3 – – – – –

No basis necessary

No surcharge for silver

Copper acc. to weight, basic official price 150 €

No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

© Siemens 2024
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■ Explanation of the raw material/metal surcharges for dysprosium and neodym (rare earths)1) 2)

Surcharge calculation

Tocompensateforvariationsinthepriceoftherawmaterials
silver1),copper1),aluminum1),lead1),gold1),dysprosiumand/or
neodym,surchargesarecalculatedonadailybasisusingthe
so-calledmetalfactor.Thisappliestoproductscontainingat
leastoneoftheserawmaterials.Thesurchargefordysprosium
andneodymiscalculatedasasupplementtothepriceofa
productifthebasicofficialprice(BOP)oftherawmaterialin
questionisexceeded.
Thesurchargeiscalculatedinaccordancewiththefollowing
criteria:
• Basicofficialprice(BOP)oftherawmaterial2)

Three-monthbasicaverageprice(seebelow)intheperiod
beforethequarterinwhichtheorderwasreceivedorthere-
leaseordertookplace(averageofficialprice)for
- Dysprosium(Dymetal,99%min.FOBChina;USD/kg)
- Neodym(Ndmetal,99%min.FOBChina;USD/kg)

• Metalfactoroftheproducts
Certainproductsaredisplayedwithametalfactor.Themetal
factorindicates(forthoserawmaterialsconcerned)theBOP
asofwhichthesurchargesfordysprosiumandneodymare
calculatedusingtheweightmethod.Anexactexplanationof
themetalfactorisgivenbelow.

Three-month average price

Thepricesofrareearthsvaryaccordingtotheforeigncurrency,
andthereisnofreelyaccessiblestockexchangelisting.This
makesitmoredifficultforallpartiesinvolvedtomonitorchanges
inprice.Inordertoavoidcontinuousadjustmentofthesur-
charges,buttostillensurefair,transparentpricing,anaverage
priceiscalculatedoverathree-monthperiodusingtheaverage
monthlyforeignexchangeratefromUSDtoEUR
(source:EuropeanCentralBank).Sincenotallfactsareimmedi-
atelyavailableatthestartofeachmonth,aone-monthbufferis
allowedbeforethenewaveragepriceapplies.

Examplesofcalculationoftheaverageofficialprice:

Structure of the metal factor

Themetalfactorconsistsofseveraldigits;thefirstdigitisnotrel-
evanttothecalculationofdysprosiumandneodym.

Theremainingdigitsindicatethemethodofcalculationusedfor
therespectiverawmaterial.Ifnosurchargeisaddedforaraw
material,a"-"isused.

Weight method

Theweightmethodusesthebasicofficialprice,theaverage
priceandtherawmaterialweight.Inordertocalculatethesur-
charge,theBOPmustbesubtractedfromtheaverageprice.
Thedifferenceisthenmultipliedbytherawmaterialweight.

Thebasicofficialpricecanbefoundinthetablebelowusingthe
number(1to9)oftherespectivedigitofthemetalfactor.Your
Salescontactcaninformyouoftherawmaterialweight.

Metal factor examples

1) Foradifferentmethodofcalculation,refertotheseparateexplanationfortheserawmaterialsonthepreviouspage.
2) Source:AsianMetalLtd(www.asianmetal.com)

Periodforcalculationof
theaverageprice:

Periodduringwhichtheorder/releaseorderis
effectedandtheaveragepriceapplies:

Sep2012-Nov2012 Q1in2013(Jan-Mar)

Dec2012-Feb2013 Q2in2013(Apr-Jun)

Mar2013-May2013 Q3in2013(Jul-Sep)

Jun2013-Aug2013 Q4in2013(Oct-Dec)

1stdigit Listorcustomernetpriceusingthepercentagemethod

2nddigit forsilver(AG)1)

3rddigit forcopper(CU)1)

4thdigit foraluminum(AL)1)

5thdigit forlead(PB)1)

6thdigit forgold(AU)1)

7thdigit fordysprosium(Dy)

8thdigit forneodym(Nd)

– – – – – – 7 1

Nobasisnecessary

Nosurchargeforsilver

Nosurchargeforcopper

Nosurchargeforaluminum

Nosurchargeforlead

Nosurchargeforgold

Dysprosiumacc.toweight,basicofficialprice
300€

Neodymacc.toweight,basicofficialprice50€

©Siemens2024
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■ Values of the metal factor

Percentage 
method

Basic official 
price
in €

Step range 
in €

% surcharge
1st step

% surcharge
2nd step

% surcharge
3rd step

% surcharge
4th step

% sur-
charge

per addi-
tional stepPricein€ Pricein€ Pricein€ Pricein€

150.01-200.00 200.01-250.00 250.01-300.00 300.01-350.00

A 150 50 0.1 0.2 0.3 0.4 0.1

B 150 50 0.2 0.4 0.6 0.8 0.2

C 150 50 0.3 0.6 0.9 1.2 0.3

D 150 50 0.4 0.8 1.2 1.6 0.4

E 150 50 0.5 1.0 1.5 2.0 0.5

F 150 50 0.6 1.2 1.8 2.4 0.6

G 150 50 1.0 2.0 3.0 4.0 1.0

H 150 50 1.2 2.4 3.6 4.8 1.2

I 150 50 1.6 3.2 4.8 6.4 1.6

J 150 50 1.8 3.6 5.4 7.2 1.8

175.01-225.00 225.01-275.00 275.01-325.00 325.01-375.00

O 175 50 0.1 0.2 0.3 0.4 0.1

P 175 50 0.2 0.4 0.6 0.8 0.2

R 175 50 0.5 1.0 1.5 2.0 0.5

225.01-275.00 275.01-325.00 325.01-375.00 375.01-425.00

S 225 50 0.2 0.4 0.6 0.8 0.2

U 225 50 1.0 2.0 3.0 4.0 1.0

V 225 50 1.0 1.5 2.0 3.0 1.0

W 225 50 1.2 2.5 3.5 4.5 1.0

150.01-175.00 175.01-200.00 200.01-225.00 225.01-250.00

Y 150 25 0.3 0.6 0.9 1.2 0.3

400.01-425.00 425.01-450.00 450.01-475.00 475.01-500.00

Z 400 25 0.1 0.2 0.3 0.4 0.1

Price basis (1st digit)

L Calculationbasedonthelistprice

N Calculationbasedonthecustomernetprice(discountedlistprice)

Weight 
method

Basic official price in €

1 50

Calculationbasedonrawmaterialweight

2 100

3 150

4 175

5 200

6 225

7 300

8 400

9 555

Miscella-
neous

- Nometalsurcharge

©Siemens2024
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■ 1. General Provisions 

Byusingthiscatalogyoucanpurchasehard-andsoftware
productsaswellasservices(togetherhereinafterreferredtoas
“products”)describedthereinfromSiemensAktiengesellschaft
subjecttothefollowingTermsandConditionsofSaleand
Delivery(hereinafterreferredtoas"T&C").Note,forproducts
purchasedfromanySiemensentityhavingaregisteredoffice
outsideofGermany,therespectivetermsandconditionsofsale
anddeliveryoftherespectiveSiemensentityapplyexclusively.
ThefollowingT&Capplyexclusivelyforordersplacedwith
SiemensAktiengesellschaft,Germany.

1.1 For customers with a seat or registered office in 
European Union

ForcustomerswithaseatorregisteredofficeinEuropeanUnion,
thefollowingtermsandconditionsapplysubordinatetoT&C:
• forproducts,whichincludespecifictermsandconditionsin

thetextoftheproductdescription,thesespecifictermsand
conditionsshallapplyandsubordinatethereto,,

• forstand-alonesoftwareproductsandsoftwareproducts
formingapartofaproductorproject,the"GeneralConditions
forSoftwareProductsforInfrastructure&IndustryBusiness
(Germanlaw)"1)and/or

• forconsultingservicesthe“AllgemeineGeschäftsbedin-
gungenfürBeratungsleistungenfürInfrastructure&Industry
Geschäft(DeutschesRecht)”1)(availableonlyinGerman)
and/or

• forotherservices,the„SupplementaryTermsandConditions
forServicesforInfrastructure&IndustryBusiness(German
Law)(“BL”)"1)and/or

• forotherproductsthe"GeneralConditionsfortheSupplyof
ProductsandServicesoftheElectricalandElectronics
Industry"1).
IncasesuchproductsshouldcontainOpenSourceSoftware,
theconditionsofwhichshallprevailoverthe"GeneralCondi-
tionsfortheSupplyofProductsandServicesoftheElectrical
andElectronicsIndustry"1),theProductwillbegivenanoteas
towhichspecialconditionsapplytothisopensource
software.Thisshallapplymutatismutandisfornotices
referringtootherthird-partysoftwarecomponents.

1.2 For customers with a seat or registered office outside 
European Union

ForcustomerswithaseatorregisteredofficeoutsideEuropean
Union,thefollowingtermsandconditionsapplysubordinateto
T&C:
• forproducts,whichincludespecifictermsandconditionsin

thedescriptiontext,thesespecifictermsandconditionsshall
applyandsubordinatethereto,

• forconsultingservicesthe“StandardTermsandConditions
forConsultingServicesforInfrastructure&IndustryBusiness
(SwissLaw)"1)and/or

• forotherservicesthe"InternationalTerms&Conditionsfor
Services"1)supplementedby"SoftwareLicensing
Conditions"1)and/or

• forotherproductsthe"InternationalTerms&Conditionsfor
Products"1)supplementedby"SoftwareLicensingCondi-
tions"1)

1.3 For customers with master or framework agreement

Totheextentproductsofferedarecoveredbyanexistingmaster
orframeworkagreement,thetermsandconditionsofthat
agreementshallapplyinsteadofT&C.

■ 2. Prices

Thepricesarein€(Euro)expointofdelivery,exclusiveof
packaging.
Thesalestax(valueaddedtax)isnotincludedintheprices.
Itshallbechargedseparatelyattherespectiverateaccording
totheapplicablestatutorylegalregulations.
Pricesaresubjecttochangewithoutpriornotice.Wewillcharge
thepricesvalidatthetimeofdelivery.
Tocompensateforvariationsinthepriceofrawmaterials(e.g.
silver,copper,aluminum,lead,gold,dysprosiumandneodym),
surchargesarecalculatedonadailybasisusingtheso-called
metalfactorforproductscontainingtheserawmaterials.
Asurchargefortherespectiverawmaterialiscalculatedasa
supplementtothepriceofaproductifthebasicofficialpriceof
therawmaterialinquestionisexceeded.
Themetalfactorofaproductindicatesthebasicofficialprice
(forthoserawmaterialsconcerned)asofwhichthesurcharges
onthepriceoftheproductareapplied,andwithwhatmethodof
calculation.Themetalfactor,provideditisrelevant,canbe
foundintherespectiveproductdescription.
Youwillfindadetailedexplanationofthemetalfactoronthe
pageheaded"Metalsurcharges".
Tocalculatethesurcharge(exceptinthecasesofcopper,
dysprosiumandneodym),theofficialpricefromthedaypriorto
thatonwhichtheorderwasreceivedorthereleaseorderwas
effectedisused.
Tocalculatethesurchargeapplicabletocopper,theofficial
pricefromtwodayspriortothatonwhichtheorderwasreceived
orthereleaseorderwaseffectedisused.
Tocalculatethesurchargeapplicabletodysprosiumand
neodym("rareearths"),thecorrespondingthree-monthbasic
averagepriceinthequarterpriortothatinwhichtheorderwas
receivedorthereleaseorderwaseffectedisusedwithaone-
monthbuffer(detailsonthecalculationcanbefoundinthe
explanationofthemetalfactor).

■ 3. Additional Terms and Conditions

Thedimensionsareinmm.InGermany,accordingtothe
Germanlawonunitsinmeasuringtechnology,dataininches
applyonlytodevicesforexport.
Illustrationsarenotbinding.
Insofarastherearenoremarksontheindividualpagesofthis
catalog–especiallywithregardtodata,dimensionsandweights
given–thesearesubjecttochangewithoutpriornotice.

1) ThetextoftheTermsandConditionsofSiemensAGcanbe
downloadedat
https://mall.industry.siemens.com/legal/ww/en/
terms_of_trade_en.pdf

©Siemens2024
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■ 4. Export Control and Sanctions Compliance

4.1 General

Customershallcomplywithallapplicablesanctions,embargoes
and(re-)exportcontrollawsandregulations,and,inanyevent,
withthoseoftheEuropeanUnion,theUnitedStatesofAmerica
andanylocallyapplicablejurisdiction(collectively“Export
Regulations”).

4.2 Checks for Products

Priortoanytransactionbycustomerconcerningproducts
(includinghardware,documentationandtechnology)delivered
bySiemens,orproducts(includingmaintenanceandtechnical
support)performedbySiemenswithathirdparty,customershall
checkandcertifybyappropriatemeasuresthat
• (i)thecustomer’suse,transfer,ordistributionofsuch

products,thebrokeringofcontractsortheprovisionofother
economicresourcesinconnectionwithproductswillnotbein
violationofanyExportRegulations,alsotakingintoaccount
anyprohibitionstocircumventthese(e.g.,byundue
diversion)

• (ii)theproductsarenotintendedorprovidedforprohibitedor
unauthorizednon-civilianpurposes(e.g.armaments,nuclear
technology,weapons,oranyotherusageinthefieldof
defenseandmilitary);

• (iii)customerhasscreenedalldirectandindirectparties
involvedinthereceipt,use,transfer,ordistributionofthe
productsagainstallapplicablerestrictedpartylistsofthe
ExportRegulationsconcerningtradingwithentities,persons
andorganizationslistedthereinand

• (iv)productswithinthescopeofitems-relatedrestrictions,as
specifiedintherespectiveannexestotheExportRegulations,
willnot,unlesspermittedbytheExportRegulations,be
(a)exported,directlyorindirectly(e.g.,viaEurasianEconomic
Union(EAEU)countries),toRussiaorBelarus,or
(b) resoldtoanythirdpartybusinesspartnerthatdoesnot
takeapriorcommitmentnottoexportsuchproductstoRussia
orBelarus.

4.3 Non-Acceptable Use of Software and Cloud Services

Customershallnot,unlesspermittedbytheExportRegulations
orrespectivegovernmentallicensesorapprovals,
(i) download,install,accessorusetheproductsfromorinany
locationprohibitedbyorsubjecttocomprehensivesanctionsor
subjectortolicenserequirementsaccordingtotheExport
Regulations;
(ii) grantaccessto,transfer,(re-)export(includingany"deemed
(re-)exports"),orotherwisemakeavailabletheproductstoany
entity,person,ororganizationidentifiedonarestrictedpartylist
oftheExportRegulations;
(iii) usetheproductsforanypurposeprohibitedbytheExport
Regulations(e.g.useinconnectionwitharmaments,nuclear
technologyorweapons);
(iv) uploadtoaproductsplatformanycustomercontent
unlessitisnon-controlled(e.g.intheEU:AL=N;
intheU.S.:ECCN=NorEAR99);
(v) facilitateanyoftheaforementionedactivitiesbyanyuser.
Customershallprovidealluserswithallinformationnecessary
toensurecompliancewiththeExportRegulations.

4.4 Semiconductor Development

Customerwillnot,withoutadvancewrittenauthorizationfrom
Siemens,useofferingsforthedevelopmentorproductionof
integratedcircuitsatanysemiconductorfabricationfacility
locatedinChinameetingthecriteriaspecifiedintheU.S.Export
AdministrationRegulations,15C.F.R.744.23.

4.5 Information

UponrequestbySiemens,customershallpromptlyprovide
Siemenswithallinformationpertainingtousers,theintended
useandthelocationofuseorthefinaldestination(inthecaseof
hardware,documentationandtechnology)oftheproducts.
CustomerwillnotifySiemenspriortocustomerdisclosingany
informationtoSiemensthatisdefense-relatedorrequires
controlledorspecialdatahandlingpursuanttoapplicable
governmentregulations,andwillusethedisclosuretoolsand
methodsspecifiedbySiemens.

4.6 Reservation

Siemensshallnotbeobligatedtofulfillthisagreementifsuch
fulfillmentispreventedbyanyimpedimentsarisingoutof
nationalorinternationalforeigntradeorcustomsrequirements
oranyembargoesorothersanctions.Customeracknowledges
thatSiemensmaybeobligedundertheExportRegulationsto
limitorsuspendaccessbycustomerand/oruserstoproducts.

■ 5. Miscellaneous

Errorsexceptedandsubjecttochangewithoutpriornotice.
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Selection and ordering at Siemens
SiePortal–Orderingproductsanddownloadingcatalogs

Easy product selection and ordering with SiePortal

SiePortal>Products&Services

TheinternetorderingplatformofSiemensAGislocatedin
SiePortal.Itprovidesyouwithonlineaccesstoacomprehensive
productspectrumthatispresentedinaninformative,well-
organizedway.

Powerfulsearchfunctionshelpyouselecttherequiredproducts,
whileconfiguratorsenableyoutoconfigurecomplexproduct
andsystemcomponentsquicklyandeasily.CAxdataarealso
availableforyoutouse.

Datatransferallowstheentireprocedure,fromselectionthrough
orderingtotrackingandtracing,tobecarriedoutonline.
Availabilitychecks,individualcustomerdiscounting,and
quotationpreparationarealsopossible.

https://sieportal.siemens.com

Downloading catalogs

SiePortal>Support>Knowledgebase

YoucandownloadcatalogsandbrochuresinPDFformatfrom
SiemensIndustryOnlineSupportwithouthavingtoregister.

Thefilterboxmakesitpossibletoperformtargetedsearches.

https://sieportal.siemens.com
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Cybersecurity information

Siemens provides products and solutions with 

industrial cybersecurity 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 cybersecurity concept. 

Siemens’ products and solutions constitute one 

element of such a concept.

Customers are responsible for preventing unautho-

rized 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 connec-

tion is necessary and only when appropriate 

security measures (e.g. firewalls and/or network 

segmentation) are in place.

For additional information on industrial cybersecu-

rity measures that may be implemented, please visit 

www.siemens.com/cybersecurity-industry

Siemens’ products and solutions undergo contin-

uous 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 Cybersecurity RSS Feed 

under  

www.siemens.com/cert

©Siemens2024


	Catalog D 33 · Edition October 2024
	Related catalogs
	Customer letter
	SINAMICS V90 Basic Servo Drive System
	Motion beyond expectations
	SINAMICS frequency converters
	Totally Integrated Automation
	TIA Selection Tool
	Sustainability@Siemens
	Chapter 1 · System overview
	The SINAMICS converter family
	Overview
	SINAMICS frequency converters


	Drive selection
	Overview
	SINAMICS selection guide – typical applications

	More information

	SINAMICS V90 basic servo drive system
	Overview
	SINAMICS V90 servo drive system

	Benefits
	Cost-effective - many integrated functions to reducemachine costs
	Integrated control modes
	Integrated PROFINET – the industrial Ethernet standard forautomation
	Integrated positioning function
	Integrated braking resistor for all frame sizes and max. motorpower  0.2 kW
	Integrated holding brake switch (SINAMICS V90, 400 V version)

	Easy to use - Simple tuning and quick commissioning
	Easy servo tuning and machine optimization
	Easy commissioning using the SINAMICS V-ASSISTANT engineeringtool
	Simple connection to a control system
	Easy, all from a single source
	Parameter cloning

	Extended warranty

	Application
	Application examples

	Design
	System topology

	Selection and ordering data
	SIMOTICS S-1FL6 servomotors ➡ Configuration with SINAMICS V90 servo drive
	SIMOTICS S-1FL6 servomotors ➡ Configuration with MOTION-CONNECT connection systems
	SIMOTICS S-1FL6 servomotors ➡ Configuration with adapter for mounting on Innomotics gearboxes from our product partner Innomotics

	Accessories
	Connecting cables and connectors for SIMATIC S7 controller
	Requirements for external braking resistor
	Supplementary system components
	SINAMICS V90 training case

	Function
	Optimized servo performance - quick, smooth and precisepositioning
	Advanced one-button tuning and real-time auto tuning
	Automatic suppression of machine resonances
	Sufficient encoder resolution and high data transfer rates
	Optimized system performance

	Reliable operation - Robust design and safe choice
	Suitable for harsh environments
	High degree of motor protection
	Integrated safety function STO (safe torque off)

	Complete motion control solutions from Siemens


	Configuration
	SINAMICS Selector app
	DriveSim Designer (firmware V1.04.03 or higher)
	Siemens Product Configurator
	SINAMICS V-ASSISTANT – Easy-to-use engineering tool forcommissioning and diagnostics

	Technical specifications
	General technical specifications

	More information
	Integration
	System connection diagram for SINAMICS V90 pulse train version
	System connection diagram for SINAMICS V90 PROFINET version

	Recommended SIMATIC S7 controller
	Selection and ordering data
	Recommended controller for SINAMICS V90 pulse train (PTI) version – pulse train (PTI), Modbus RTU or USS
	Recommended controller for SINAMICS V90 PROFINET (PN) version



	Chapter 2 · SINAMICS V90 servo drive
	SINAMICS V90 servo drive
	Overview
	SINAMICS V90 - optimized servo drive solution for motion control applications

	Benefits
	Optimized servo performance
	Cost-effective
	Easy to use
	Reliable operation

	Function
	SINAMICS V90 Pulse train version (PTI)
	SINAMICS V90 PROFINET version (PN)

	Integration
	Technical specifications
	General technical specifications
	Line voltage 200 ... 240 V 1 AC/3 AC
	Line voltage 380 ... 480 V 3 AC
	Interfaces


	Dimensional drawings
	SINAMICS V90, 200 ... 240 V 1 AC/3 AC, frame size FSA
	SINAMICS V90, 200 … 240 V 1 AC/3 AC, frame size FSB
	SINAMICS V90, 200 … 240 V 1 AC/3 AC, frame size FSC
	SINAMICS V90, 200 … 240 V 3 AC, frame size FSD
	SINAMICS V90, 380 ... 480 V 3 AC, frame size FSAA
	SINAMICS V90, 380 ... 480 V 3 AC, frame size FSA
	SINAMICS V90, 380 ... 480 V 3 AC, frame size FSB
	SINAMICS V90, 380 ... 480 V 3 AC, frame size FSC
	Mounting clearances


	Line filters
	Recommended line-side overcurrent protection devices
	External braking resistor
	Connecting cables for SIMATIC S7 controller
	Supplementary system components

	Chapter 3 · SIMOTICS S-1FL6 servomotors
	Overview
	Optimized servomotor solution for motion control applications

	Benefits
	Application
	Typical applications

	Function
	Low Inertia
	High Inertia

	Technical specifications
	General technical specifications
	SIMOTICS S-1FL6 servomotors
	SIMOTICS S-1FL6 Low Inertia
	SIMOTICS S-1FL6 High Inertia

	Characteristic curves
	Torque-speed characteristic for SIMOTICS S-1FL6 Low Inertia when connected to SINAMICS V90
	Torque-speed characteristic for SIMOTICS S-1FL6 High Inertia when connected to SINAMICS V90

	Dimensional drawings
	SIMOTICS S-1FL6 Low Inertia
	SIMOTICS S-1FL6 High Inertia with incremental encoder
	SIMOTICS S-1FL6 High Inertia with absolute encoder


	Chapter 4 · MOTION-CONNECT connection systems
	MOTION-CONNECT 300
	Overview
	Derating factors for power and signal cables


	Pre-assembled power cables for SINAMICS V90
	Overview
	Technical specifications

	Pre-assembled signal cables for SINAMICS V90
	Overview
	Technical specifications
	MOTION-CONNECT 300 signal cable for encoder connection
	MOTION-CONNECT 300 signal cable for brake connection


	Connectors for SINAMICS V90
	Overview


	Chapter 5 · Engineering tools
	DriveSim Designer
	Overview
	Benefits
	Application
	Integration
	Selection and ordering data
	More information

	Siemens Product Configurator
	Overview
	Siemens Product Configurator at a glance

	TIA Selection Tool
	Overview

	SINAMICS Selector app
	Overview
	SINAMICS Selector app: Your guide to frequency converters
	Drive selection on the go: benefits at a glance


	SINAMICS V-ASSISTANT
	Overview
	SINAMICS V-ASSISTANT – Easy-to-use engineering tool for commissioning and diagnostics


	Chapter 6 · Services and documentation
	Partners
	Industry Services
	Overview
	Keep your business running and shaping your digital future – with Industry Services

	Industry Services – Portfolio overview
	Digital Industry Services
	Training Services
	Support and Consulting Services
	Spare Parts Services
	Repair Services
	Field and Maintenance Services
	Retrofit and Modernization Services
	Service Programs and Agreements

	Online Support
	Overview
	Online Support – fast, intuitive, whenever you want, wherever you need


	Training
	SITRAIN – Digital Industry Academy
	Learn the way you like it – with SITRAIN
	Education and training directly from the manufacturer

	SINAMICS V90 training case
	Overview
	Technical specifications
	Selection and ordering data


	Applications
	Overview
	Application centers
	Advice on applications and implementation
	On-site application training


	Documentation
	General documentation
	Overview
	Application
	Explanations of the manuals:

	Selection and ordering data



	Chapter 7 · Appendix
	Certificates of suitability
	Overview

	Software licenses
	Overview
	Software types
	Engineering software
	Runtime software
	License types
	Floating license
	Single license
	Rental license
	Rental floating license
	Trial license
	Demo license
	Demo floating license
	Certificate of License (CoL)
	Downgrading
	Delivery versions
	PowerPack
	Upgrade


	Conversion tables
	Rotary inertia
	Torque
	Length
	Power
	Force
	Mass
	Rotation
	Temperature Conversion
	Mechanism Efficiencies
	Friction Coefficients
	Material Densities
	Wire Gauges

	Metal surcharges
	Explanation of the raw material/metal surcharges
	Surcharge calculation
	Structure of the metal factor
	Weight method
	Percentage method
	Metal factor examples

	Explanation of the raw material/metal surcharges for dysprosium and neodym (rare earths)
	Surcharge calculation
	Three-month average price
	Structure of the metal factor
	Weight method
	Metal factor examples

	Values of the metal factor

	Conditions of sale and delivery
	1. General Provisions
	1.1 For customers with a seat or registered office inEuropean Union
	1.2 For customers with a seat or registered office outsideEuropean Union
	1.3 For customers with master or framework agreement

	2. Prices
	3. Additional Terms and Conditions
	4. Export Control and Sanctions Compliance
	4.1 General
	4.2 Checks for Products
	4.3 Non-Acceptable Use of Software and Cloud Services
	4.4 Semiconductor Development
	4.5 Information
	4.6 Reservation

	5. Miscellaneous



	Selection and ordering at Siemens
	Easy product selection and ordering with SiePortal
	Downloading catalogs

	Get more information
	Editor
	Cybersecurity information


