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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A wArRNING

indicates that death or severe personal injury may result if proper precautions are not taken.

A cauTion
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the

information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.

Siemens AG A5E36037884-009 Copyright © Siemens AG 2015 - 2021.
Digital Industries (® 01/2021 Subject to change All rights reserved

Postfach 48 48
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Documentation components

Document

Content

Operating Instructions

(this manual)

SIMOTICS S-1FL6 Servo Motors Installa-

Describes how to install the SMOTICS S-1FL6 servo motor

tion Guide and relevant safety notices.
SINAMICS V90 Servo Drives Information Introduces the basic information of the documents and
Guide describes how to find all the SINAMICS V90 documents

from the website.

SINAMICS V90 V-ASSISTANT Online Help

Describes how to perform fast commissioning and diag-
nostics for the SINAMICS V90 drives via the SINAMICS V-
ASSISTANT engineering tool.

Target group

This manual provides information about the SINAMICS V90 servo system for planners,
operators, mechanical engineers, electrical engineers, commissioning engineers, and service

engineers.

Technical support

Country Hotline

China +86 400 810 4288
Germany +49 911 895 7222
Italy +39 (02) 24362000
India +91 22 2760 0150
Turkey +90 (216) 4440747
Further service contact information:

Support contacts (https://support.industry.siemens.com/cs/ww/en/)

Product maintenance

The components are subject to continuous further development within the scope of product
maintenance (improvements to robustness, discontinuations of components, etc.).

These further developments are "spare parts-compatible” and do not change the article

number.

In the scope of such spare parts-compatible further developments, connector positions are
sometimes changed slightly. This does not cause any problems with proper use of the
components. Take this fact into consideration in special installation situations (e.g. allow
sufficient clearance for the cable length).

SINAMICS V90, SIMOTICS S-1FL6
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Use of third-party products

This document contains recommendations relating to third-party products. Siemens accepts
the fundamental suitability of these third-party products.

You can use equivalent products from other manufacturers.

Siemens does not accept any warranty for the properties of third-party products.

Compliance with the General Data Protection Regulation

Siemens respects the principles of data protection, in particular the data minimization rules
(privacy by design).

For this product, this means:

The product does not process neither store any person-related data, only technical function
data (e.g. time stamps). If the user links these data with other data (e.g. shift plans) or if he
stores person-related data on the same data medium (e.g. hard disk), thus personalizing
these data, he has to ensure compliance with the applicable data protection stipulations.

Recycling and disposal

)i¢

For environmentally-friendly recycling and disposal of your old device, please contact a
company certified for the disposal of waste electrical and electronic equipment, and dispose
of the old device as prescribed in the respective country of use.

SINAMICS V90, SIMOTICS S-1FL6
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Warranty

Details of warranty

Warranty period

The warranty period for the product purchased (hereinafter called "product”) is subject to
the signed contract and is up to 24 months since the date of manufacture of the product.

Warranty scope

Siemens shall replace or repair a defective product free of charge if a defect attributable to
Siemens occurs during the warranty period stated above. This warranty does not cover
defects caused by the product reaching the end of its service life and replacement of
consumables or parts with limited service life.

This warranty does not cover failures that result from any of the following causes:

— Natural wear and tear

— Handling of the product not in conformity with the product instruction or user manual
— Unauthorized or inappropriate modifications, alterations or repairs

— Damages from faulty or negligent handling, use or maintenance, overload conditions
— Excessive strain or use of unsuitable appurtenances

— Defective installation or erection not carried out by Siemens

— Inappropriate storage or any other external impact on the product not explicitly
assumed by Siemen

— Device (drives, motors) damages due to use of the non-Siemens cable assemblies, for
example, improper cables that you made by yourself

— Improper handling, abuse, or use in unsuitable conditions or in environments not
described in product catalogs or manuals, or in any separately agreed-upon
specifications

— Causes not attributable to the product itself
— Abuse of the product in a manner in which it was not originally intended

— Causes that were not foreseeable with the scientific and technological understanding
at the time of shipment from Siemens

— Malfunctions arising from natural or man-made disasters or events not attributable to
Siemens

Limitations of liability

In no event is Siemens responsible for any loss of use, production, profit, interest,
revenues, loss of information or data, damages or indemnification based on the
customer’s third party contracts or any indirect or consequential damages or losses,
regardless of whether those damages are foreseeable.

The information provided in product catalogs or manuals is to help customer select the
appropriate product for the intended application. The use thereof does not guarantee that
there are no infringements of intellectual property rights or other proprietary rights of
Siemens or third parties, nor does it construe a license.

SINAMICS V90, SIMOTICS S-1FL6
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Siemens shall not be liable for any damage arising from infringements of intellectual
property rights or other proprietary rights of third parties as a result of using the
information described in catalogs or manuals.

The indemnity obligation of Siemens for all losses of the customer attributable to Siemens
does not exceed the total amount paid by the customer for purchasing the relevant
product.

Suitability for use

It is the customer’s responsibility to confirm conformity with any standards, codes, or
regulations that apply if the Siemens product is used in combination with any other
products.

The customer must confirm that the Siemens product is suitable for the systems,
machines, and equipment used by the customer.

Consult with Siemens to determine whether use in the following applications is
acceptable. If use in the application is acceptable, use the product with extra allowance in
ratings and specifications, and provide safety measures to minimize hazards in the event
of failure.

— Outdoor use, use involving potential chemical contamination or electrical interference,
or use in conditions or environments not described in product catalogs or manuals

— Nuclear energy control systems, combustion systems, railroad systems, aviation
systems, vehicle systems, medical equipment, amusement machines, and installations
subject to separate industry or government regulations

— Systems, machines, and equipment that may present a risk to life or property

— Systems that require a high degree of reliability, such as systems that supply gas,
water, or electricity, or systems that operate continuously 24 hours a day

— Other systems that require a similar high degree of safety

Never use the product for an application involving risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk
warnings and redundancy, and that the Siemens product is properly rated and installed.

The circuit examples and other application examples described in product catalogs and
manuals are for reference. Check the functionality and safety of the actual devices and
equipment to be used before using the product.

Read and understand all use prohibitions and precautions, and operate the Siemens
product correctly to prevent accidental harm to third parties.

Adhere to the instructions including but not limited to product manuals and safety notices
during the use of the product. Siemens does not accept any liability for personal injuries,
property damage, legal disputes or interest conflicts arising from non-adherence to
product manuals and safety notices or arising from Force Majeure.

Specifications change

The names, specifications, appearance, and accessories of products in product catalogs and
manuals may be changed at any time based on improvements and other reasons. The next
editions of the revised catalogs or manuals will be published with updated code numbers.
Consult with your Siemens representative to confirm the actual specifications before
purchasing a product.

SINAMICS V90, SIMOTICS S-1FL6
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Fundamental safety instructions 1

1.1 General safety instructions

AWARNING

Electric shock and danger to life due to other energy sources

Touching live components can result in death or severe injury.
e Only work on electrical devices when you are qualified for this job.
¢ Always observe the country-specific safety rules.

Generally, the following steps apply when establishing safety:
1. Prepare for disconnection. Notify all those who will be affected by the procedure.

2. Isolate the drive system from the power supply and take measures to prevent it being
switched back on again.

3. Wait until the discharge time specified on the warning labels has elapsed.

4. Check that there is no voltage between any of the power connections, and between any of
the power connections and the protective conductor connection.

5. Check whether the existing auxiliary supply circuits are de-energized.
6. Ensure that the motors cannot move.

7. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems, or
water. Switch the energy sources to a safe state.

8. Check that the correct drive system is completely locked.

After you have completed the work, restore the operational readiness in the inverse
sequence.

AWARNING

Risk of electric shock and fire from supply networks with an excessively high
impedance

Excessively low short-circuit currents can lead to the protective devices not tripping or
tripping too late, and thus causing electric shock or a fire.

* In the case of a conductor-conductor or conductor-ground short-circuit, ensure that the
short-circuit current at the point where the converter is connected to the line supply at
least meets the minimum requirements for the response of the protective device used.

* You must use an additional residual-current device (RCD) if a conductor-ground short
circuit does not reach the short-circuit current required for the protective device to
respond. The required short-circuit current can be too low, especially for TT supply
systems.

SINAMICS V90, SIMOTICS S-1FL6
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Fundamental safety instructions

1.1 General safety instructions

AWARNING

Risk of electric shock and fire from supply networks with an excessively low
impedance

Excessively high short-circuit currents can lead to the protective devices not being able to
interrupt these short-circuit currents and being destroyed, and thus causing electric shock or
a fire.

e Ensure that the prospective short-circuit current at the line terminal of the converter
does not exceed the breaking capacity (SCCR or lcc) of the protective device used.

AWARNING

Electric shock if there is no ground connection

For missing or incorrectly implemented protective conductor connection for devices with
protection class |, high voltages can be present at open, exposed parts, which when
touched, can result in death or severe injury.

* Ground the device in compliance with the applicable regulations.

AWARNING

Electric shock due to connection to an unsuitable power supply

When equipment is connected to an unsuitable power supply, exposed components may
carry a hazardous voltage. Contact with hazardous voltage can result in severe injury or
death.

* Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV-
(Protective Extra Low Voltage) output voltages for all connections and terminals of the
electronics modules.

AWARNING

Electric shock due to damaged motors or devices

Improper handling of motors or devices can damage them.
Hazardous voltages can be present at the enclosure or at exposed components on damaged
motors or devices.

* Ensure compliance with the limit values specified in the technical data during transport,
storage and operation.

* Do not use any damaged motors or devices.

SINAMICS V90, SIMOTICS S-1FL6
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Fundamental safety instructions

1.1 General safety instructions

AWARNING

Electric shock due to unconnected cable shields

Hazardous touch voltages can occur through capacitive cross-coupling due to unconnected
cable shields.

¢ Asa minimum, connect cable shields and the cores of cables that are not used at one
end at the grounded housing potential.

AWARNING

Arcing when a plug connection is opened during operation

Opening a plug connection when a system is operation can result in arcing that may cause
serious injury or death.

* Only open plug connections when the equipment is in a voltage-free state, unless it has
been explicitly stated that they can be opened in operation.

AWARNING

Electric shock due to residual charges in power components

Because of the capacitors, a hazardous voltage is present for up to 5 minutes after the

power supply has been switched off. Contact with live parts can result in death or serious

injury.

* Wait for 5 minutes before you check that the unit really is in a no-voltage condition and
start work.

NOTICE

Damage to equipment due to unsuitable tightening tools.

Unsuitable tightening tools or fastening methods can damage the screws of the equipment.
* Be sure to only use screwdrivers which exactly match the heads of the screws.
* Tighten the screws with the torque specified in the technical documentation.

e Use a torque wrench or a mechanical precision nut runner with a dynamic torque sensor
and speed limitation system.

NOTICE

Property damage due to loose power connections

Insufficient tightening torques or vibration can result in loose power connections. This can
result in damage due to fire, device defects or malfunctions.

e Tighten all power connections to the prescribed torque.

* Check all power connections at regular intervals, particularly after equipment has been
transported.

SINAMICS V90, SIMOTICS S-1FL6
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1.1 General safety instructions
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AWARNING

Spread of fire from built-in devices
In the event of fire outbreak, the enclosures of built-in devices cannot prevent the escape of
fire and smoke. This can result in serious personal injury or property damage.

* Install built-in units in a suitable metal cabinet in such a way that personnel are
protected against fire and smoke, or take other appropriate measures to protect
personnel.

* Ensure that smoke can only escape via controlled and monitored paths.

AWARNING

Active implant malfunctions due to electromagnetic fields

Converters generate electromagnetic fields (EMF) in operation. Electromagnetic fields may
interfere with active implants, e.g. pacemakers. People with active implants in the
immediate vicinity of an converter are at risk.

e As the operator of an EMF-emitting installation, assess the individual risks of persons
with active implants.

¢ Observe the data on EMF emission provided in the product documentation.

AWARNING

Active implant malfunctions due to permanent-magnet fields

Even when switched off, electric motors with permanent magnets represent a potential risk
for persons with heart pacemakers or implants if they are close to converters/motors.

* If you have a heart pacemaker or implant, maintain a minimum distance of 2 m.

e When transporting or storing permanent-magnet motors always use the original packing
materials with the warning labels attached.

e Clearly mark the storage locations with the appropriate warning labels.
* |ATA regulations must be observed when transported by air.

AWARNING

Unexpected movement of machines caused by radio devices or mobile phones

Using radio devices or mobile telephones in the immediate vicinity of the components can
result in equipment malfunction. Malfunctions may impair the functional safety of machines
and can therefore put people in danger or lead to property damage.

e Therefore, if you move closer than 20 cm to the components, be sure to switch off radio
devices or mobile telephones.

¢ Use the "SIEMENS Industry Online Support app" only on equipment that has already been
switched off.

SINAMICS V90, SIMOTICS S-1FL6
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Fundamental safety instructions

1.1 General safety instructions

NOTICE

Damage to motor insulation due to excessive voltages

When operated on systems with grounded line conductor or in the event of a ground fault
in the IT system, the motor insulation can be damaged by the higher voltage to ground. If
you use motors that have insulation that is not designed for operation with grounded line
conductors, you must perform the following measures:

e IT system: Use a ground fault monitor and eliminate the fault as quickly as possible.

e TN or TT systems with grounded line conductor: Use an isolating transformer on the line
side.

AWARNING

Fire due to inadequate ventilation clearances

Inadequate ventilation clearances can cause overheating of components with subsequent
fire and smoke. This can cause severe injury or even death. This can also result in increased
downtime and reduced service lives for devices/systems.

e Ensure compliance with the specified minimum clearance as ventilation clearance for the
respective component.

NOTICE

Overheating due to inadmissible mounting position

The device may overheat and therefore be damaged if mounted in an inadmissible position.
* Only operate the device in admissible mounting positions.

AWARNING

Unrecognized dangers due to missing or illegible warning labels

Dangers might not be recognized if warning labels are missing or illegible. Unrecognized
dangers may cause accidents resulting in serious injury or death.

e Check that the warning labels are complete based on the documentation.

e Attach any missing warning labels to the components, where necessary in the national
language.

* Replace illegible warning labels.

SINAMICS V90, SIMOTICS S-1FL6
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1.1 General safety instructions
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NOTICE

Device damage caused by incorrect voltagel/insulation tests

Incorrect voltage/insulation tests can damage the device.

» Before carrying out a voltage/insulation check of the system/machine, disconnect the
devices as all converters and motors have been subject to a high voltage test by the
manufacturer, and therefore it is not necessary to perform an additional test within the
system/machine.

AWARNING

Unexpected movement of machines caused by inactive safety functions

Inactive or non-adapted safety functions can trigger unexpected machine movements that
may result in serious injury or death.

e Observe the information in the appropriate product documentation before
commissioning.

* Carry out a safety inspection for functions relevant to safety on the entire system,
including all safety-related components.

e Ensure that the safety functions used in your drives and automation tasks are adjusted
and activated through appropriate parameterizing.

¢ Perform a function test.

e Only put your plant into live operation once you have guaranteed that the functions
relevant to safety are running correctly.

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the
Safety Integrated manuals.

AWARNING

Malfunctions of the machine as a result of incorrect or changed parameter settings
As a result of incorrect or changed parameterization, machines can malfunction, which in
turn can lead to injuries or death.

* Protect the parameterization against unauthorized access.

e Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.

SINAMICS V90, SIMOTICS S-1FL6
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Fundamental safety instructions

1.1 General safety instructions

AWARNING

Injury caused by moving or ejected parts

Contact with moving motor parts or drive output elements and the ejection of loose motor
parts (e.g. feather keys) out of the motor enclosure can result in severe injury or death.

e Remove any loose parts or secure them so that they cannot be flung out.
* Do not touch any moving parts.
¢ Safeguard all moving parts using the appropriate safety guards.

AWARNING

Fire due to inadequate cooling

Inadequate cooling can cause the motor to overheat, resulting in death or severe injury as a
result of smoke and fire. This can also result in increased failures and reduced service lives of
motors.

e Comply with the specified cooling requirements for the motor.

AWARNING

Fire due to incorrect operation of the motor

When incorrectly operated and in the case of a fault, the motor can overheat resulting in fire
and smoke. This can result in severe injury or death. Further, excessively high temperatures
destroy motor components and result in increased failures as well as shorter service lives of
motors.

* Operate the motor according to the relevant specifications.
¢ Only operate the motors in conjunction with effective temperature monitoring.
* Immediately switch off the motor if excessively high temperatures occur.

A\ cauron

Burn injuries caused by hot surfaces

In operation, the motor can reach high temperatures, which can cause burns if touched.
¢ Mount the motor so that it is not accessible in operation.

Measures when maintenance is required:
¢ Allow the motor to cool down before starting any work.
* Use the appropriate personnel protection equipment, e.g. gloves.

SINAMICS V90, SIMOTICS S-1FL6
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1.2 Equipment damage due to electric fields or electrostatic discharge

1.2 Equipment damage due to electric fields or electrostatic
discharge

Electrostatic sensitive devices (ESD) are individual components, integrated circuits, modules
or devices that may be damaged by either electric fields or electrostatic discharge.

NOTICE
A Equipment damage due to electric fields or electrostatic discharge

Electric fields or electrostatic discharge can cause malfunctions through damaged individual
components, integrated circuits, modules or devices.

* Only pack, store, transport and send electronic components, modules or devices in their
original packaging or in other suitable materials, e.g conductive foam rubber of
aluminum foil.

¢ Only touch components, modules and devices when you are grounded by one of the
following methods:

— Wearing an ESD wrist strap
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring

* Only place electronic components, modules or devices on conductive surfaces (table
with ESD surface, conductive ESD foam, ESD packaging, ESD transport container).

1.3 Warranty and liability for application examples

Application examples are not binding and do not claim to be complete regarding
configuration, equipment or any eventuality which may arise. Application examples do not
represent specific customer solutions, but are only intended to provide support for typical
tasks.

As the user you yourself are responsible for ensuring that the products described are
operated correctly. Application examples do not relieve you of your responsibility for safe
handling when using, installing, operating and maintaining the equipment.

SINAMICS V90, SIMOTICS S-1FL6
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1.4 Security information

1.4 Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is
necessary to implement — and continuously maintain — a holistic, state-of-the-art industrial
security concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be connected
to an enterprise network or the internet if and to the extent such a connection is necessary
and only when appropriate security measures (e.g. firewalls and/or network segmentation)
are in place.

For additional information on industrial security measures that may be implemented, please
visit
https:/lwww.siemens.com/industrialsecurity (https://www.siemens.com/industrialsecurity).

Siemens’ products and solutions undergo continuous development to make them more
secure. Siemens strongly recommends that product updates are applied as soon as they are
available and that the latest product versions are used. Use of product versions that are no
longer supported, and failure to apply the latest updates may increase customer’s exposure to
cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed under

https:/lwww.siemens.com/industrialsecurity
(https:/Inew.siemens.com/globallen/products/services/cert.html#Subscriptions).

Further information is provided on the Internet:

Industrial Security Configuration Manual
(https://support.industry.siemens.com/cs/ww/en/view/108862708)

AWARNING

Unsafe operating states resulting from software manipulation

Software manipulations, e.g. viruses, Trojans, or worms, can cause unsafe operating states
in your system that may lead to death, serious injury, and property damage.

¢ Keep the software up to date.

* Incorporate the automation and drive components into a holistic, state-of-the-art
industrial security concept for the installation or machine.

¢ Make sure that you include all installed products into the holistic industrial security
concept.

¢ Protect files stored on exchangeable storage media from malicious software by with
suitable protection measures, e.g. virus scanners.

¢ On completion of commissioning, check all security-related settings.

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009 21


https://www.siemens.com/industrialsecurity
https://new.siemens.com/global/en/products/services/cert.html#Subscriptions
https://support.industry.siemens.com/cs/ww/en/view/108862708
https://www.siemens.com/industrialsecurity
https://www.siemens.com/industrialsecurity

Fundamental safety instructions
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22

Residual risks of power drive systems

When assessing the machine- or system-related risk in accordance with the respective local
regulations (e.g., EC Machinery Directive), the machine manufacturer or system installer
must take into account the following residual risks emanating from the control and drive
components of a drive system:

1.

Unintentional movements of driven machine or system components during commissioning,
operation, maintenance, and repairs caused by, for example,

— Hardware and/or software errors in the sensors, control system, actuators, and cables
and connections

— Response times of the control system and of the drive

— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination

— Parameterization, programming, cabling, and installation errors

— Use of wireless devices/mobile phones in the immediate vicinity of electronic
components

— External influences/damage
— X-ray, ionizing radiation and cosmic radiation

Unusually high temperatures, including open flames, as well as emissions of light, noise,
particles, gases, etc., can occur inside and outside the components under fault conditions
caused by, for example:

— Component failure

— Software errors

— Operation and/or environmental conditions outside the specification
— External influences/damage

Hazardous shock voltages caused by, for example:

Component failure

— Influence during electrostatic charging

— Induction of voltages in moving motors

— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination

— External influences/damage

Electrical, magnetic and electromagnetic fields generated in operation that can pose a risk to
people with a pacemaker, implants or metal replacement joints, etc., if they are too close

Release of environmental pollutants or emissions as a result of improper operation of the
system and/or failure to dispose of components safely and correctly

. Influence of network-connected communication systems, e.qg. ripple-control transmitters or

data communication via the network

For more information about the residual risks of the drive system components, see the
relevant sections in the technical user documentation.
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General information

The SINAMICS V90 drives are available in two variants, 400 V variant and 200 V variant.

The 200 V variant is available in four frame sizes: FSA, FSB, FSC, and FSD. Frame sizes A, B,
and C are used on the single phase or three phase power network while frame size D is used
on the three phase power network only.

The 400 V variant is also available in four frame sizes: FSAA, FSA, FSB, and FSC. All the frame
sizes are used on three phase power network only.

2.1

2.1.1

Scope of delivery

Drive components

Components in SINAMICS V90 200 V variant drive package

Component

lllustration

Rated power
(kw)

Outline dimension

(Width x Height x
Depth, mm)

Frame size

Article number

SINAMICS V90, sin- 0.1/0.2 45x170x 170 FSA 6SL3210-5FB10-1UA2
g'g(’)t(‘/ree'Phase' 65L3210-5FB10-2UA2
0.4 55 x 170 x 170 FSB 65L3210-5FB10-4UAT
0.75 80 x 170 x 195 FSC 6SL3210-5FB10-8UAO
SINAMICS V90, three- 1.0/1.5/2.0 | 95x 170 x 195 FSD 6SL3210-5FB11-0UAT
phase, 200V 65L3210-5FB11-5UAQ
6SL3210-5FB12-0UAO

Connectors For FSA and FSB

MMeEMMMM Meel

For FSC and FSD

Shielding plate

[¢]

For FSA and FSB

[e]

& o
[

o

For FSC and FSD

User documentation

Information Guide

English-Chinese bilingual version

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.1 Scope of delivery

Components in SINAMICS V90 400 V variant drive package

Component lllustration Rated power | Outline dimension Frame size | Article number
(kw) (Width x Height x
Depth, mm)
SINAMICS V90, three- 0.4 60 x 180 x 200 FSAA 6SL3210-5FE10-4UAQ
phase, 400 V ; 0.75/1.0 80 x 180 x 200 FSA 65L3210-5FE10-8UAO
6SL3210-5FE11-0UAO
1.5/2.0 100 x 180 x 220 FSB 6SL3210-5FET11-5UAQ
6SL3210-5FE12-0UAOQ
3.5/5.0/7.0 140 x 260 x 240 FSC 6SL3210-5FE13-5UA0
65SL3210-5FE15-0UAQ

65SL3210-5FE17-0UAO

Connectors For FSAA

For FSA

aaaaaaa For FSB and FSC

Shielding plate For FSAA and FSA

e For FSB and FSC
fir:
Q

User documentation | Information Guide English-Chinese bilingual version

SINAMICS V90, SIMOTICS S-1FL6
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General information

Drive rating plate (example)

2.1 Scope of delivery

Qe®

J

Part number

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009

Pollution degree and overvoltage crite-

(M——1e SINAMICS V90
@ o/ INPUT: 3AC 380-480V 1.5A 50/60Hz
G | OUTPUT:3AC 0-inputV 1.2A 0-330Hz IND.CONTEQ. c@us
4TR? LISTED
(@®— IPCLASS:IP20  MOTOR:0.4kW FS: 01
(&®———e 1P 6SL3210-5FE10-4UA0Q S ZVXXXXXXXXXXX @
SCCR: 65kA e
(&———= SNC-A5E03662016 Use 75 °C CopperWires only e
(@————e Usein PD2 and OVC IIl environment only [H[
@—e | ' KCC-REM-S49-
i i SINAMICS
________ I
Refer to user manual Made in China
L Siemens AG, Frauenauracher Str. 80, DE-91056 Erlangen
©) Drive name @
ria
@) Mains input QR code
® Output data ©® Product serial number
® Degree of protection and supported Rated short-circuit current
motor rated power
® Article number @) Copper wire
®
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General information

2.1 Scope of delivery

Article number explanation (example)

6 S L 3 2

0 - 5FI|E

1

Supply voltage

Symbol

Supply voltage

1/3 phase 200~240 VAC

3 phase 380~480 VAC

26

Drive version

Symbol Drive version
A V90 Pulse train (PTI) version
F V90 PROFINET (PN) version

Supported max motor power

Symbol Supported max Supply voltage
motor power
10-1 0.1 kW 200V
10-2 0.2 kW 200V
10-4 0.4 kW 200V
0.4 kW 400 V
10-8 0.75 kW 200V
0.75 kW 400V
11-0 1.0 kKW 200V
1.0 kW 400V
11-5 1.5 kW 200V
1.75 kW 400V
12-0 2.0 kW 200V
2.5 kW 400V
13-5 3.5 kW 400V
15-0 5.0 kW 400V
17-0 7.0 kW 400V

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009



General information

2.1 Scope of delivery

Serial number explanation (example)

S Z V F1Y5 4000105

Siemens SNC Type ID Sequence number

Production date (year/month)

Code Calendar year Code Month

A 2010, 2030 1 Janauary
B 2011, 2031 2 February
C 2012, 2032 3 March

D 2013, 2033 4 April

E 2014, 2034 5 May

F 2015, 2035 6 June

H 2016, 2036 7 July

J 2017, 2037 8 Auguest
K 2018, 2038 9 September
L 2019, 2039 0 October
M 2020, 2040 N November
N 2021, 2041 D December
P 2022, 2042

R 2023, 2043

S 2024, 2044

T 2025, 2045

U 2026, 2046

V 2027, 2047

W 2028, 2048

X 2029, 2049

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.1 Scope of delivery

2.1.2 Motor components

Components in the SIMOTICS S-1FL6 low inertia motor package

Component lllustration Rated power (kW) Shaft height (mm) | Article number
SIMOTICS S-1FL6, 0.05/0.1 20 1FL6022-2AF21-1QQ1
low inertia 1FL6024-2AF21-10Q1
0.2/0.4 30 1FL6032-2AF21-1QQ1
TFL6034-2AF21-1QQ1
0.75/1.0 40 1FL6042-2AF21-12Q1
1FL6044-2AF21-12Q1
1.5/2.0 50 TFL6052-2AF21-0QQ

1FL6054-2AF21-00Q1

1.5/12.0 50 1FL6052-2AF21-22Q1
1FL6054-2AF21-200Q1

User documentation | SIMOTICS S-1FL6 Servo Motors Installation Guide

Note: For the SH50 motors with a multi-turn absolute encoder, only the angular connector version is available.

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.1 Scope of delivery

Components in the SIMOTICS S-1FL6 high inertia motor package

Component lllustration Rated pow- | Shaft height (mm) | Article number
er (kW)
SIMOTICS S-1FL6, high 0.4/0.75 45 1FL6042-1AF61-|Q aal
inertia 1FL6044-1AF61- | Q QQl
0.75/1.0/1.5/ | 65 1FL6061-1AC61- | Q aal
1.7512.0 1FL6062-1AC61- |@ | Q@]
1FL6064-1AC61- | Q aal
1FL6066-1AC61- | QO aal
1FL6067-1AC61- |0 | QA1
2.5/3.5/5.0/7 | 90 1FL6090-1AC61- | Q aal
0 1FL6092-1AC61- |0 | QA1
1FL6094-1AC61- | Q aal
1FL6096-1AC61- |0 | QA1
Straight connectors with a fixed outlet direction 0

Angular connectors with a flexible outlet direction 2

User documentation SIMOTICS S-1FL6 Servo Motors Installation Guide

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.1 Scope of delivery

Motor rating plate (example)

r

SIEMENS

o 1P 1FL6067-1AC61-0AHT1
oS LIMH/XXXXXXXXXXXX

*SIMOTICS S-1FL6  3~SERVO MOTOR

FS xx "',;Eﬁf
}hﬁfz

Mn 9.55Nm |IN  5.9A¢—

nn - 2000r/min

Mo 15Nm [lo 8.8Ae

Nmax 3000r/m|n

16.6kg ~————

Un 206V [IP65e, %1
Pv_ 2kW [ThCL[I3

ID31 e

TTTPTPYY

e 6 o o o

ENCODER INC. 2500 gpr

BRAKE 24VI)C

)¢

FHL
(€

EN60034

éé@

L Siemens AG, DE-9761() Blad(N

susiadt MudeinChina)

Motor type

Article number

Serial number

Rated torque

Static torque

Rated voltage

Rated power

Encoder type and resolution
Thermal class

@EOPOO®®EOO

30

Maximum speed
Rated speed

Degree of protection
a Motor operating mode
12 Stall current

@) Rated current

Holding brake

®) Motor ID

Weight

@)

SINAMICS V90, SIMOTICS S-1FL6

Operating Instructions, 02/2021, ASE36037884-009



General information

Article number explanation

1

F L 6

0 6

|
Shaft height (SH)

Symbol SH Inertia type
02 20 mm Low
03 30 mm Low
04 40 mm Low
45 mm High
05 50 mm Low
06 65 mm High
09 90 mm High

7-1ACE1 - UAH 1
|

Inertia type

Symbol | Type Supply voltage

p High Symbol | Voltage
2 Low 200 V

[ 6 400 V

Rated speed

Symbol | Rated speed

C 2000 rpm

F 3000 rpm

Rated torque

Symbol

Rated torque, SH

11.9 Nm, SH90

3.58 Nm, SH65

0.16 Nm, SH20

0.64 Nm, SH30

1.27 Nm, SH45

2.39 Nm, SH40

4.78 Nm, SH50

4.78 Nm, SH65

16.7 Nm, SH90

0.32 Nm, SH20

1.27 Nm, SH30

2.39 Nm, SH45

3.18 Nm, SH40

6.37 Nm, SH50

7.16 Nm, SH65

23.9 Nm, SH90

8.36 Nm, SH65

33.4 Nm, SH90

7

9.55 Nm, SH65

Protection degree

Symbol

Protection degree

Connection type

2.1 Scope of delivery

Symbol Connection type

0 Straight connectors with a fixed outlet direction

1 Cable outlet

2 Angular connectors with a flexible outlet direction
Encoder type

Symbol Encoder type

A Incremental encoder TTL 2500 ppr

M Absolute encoder single-turn 21-bit

L Absolute encoder 20-bit + 12-bit multi-turn

o

Mechanics

Symbol Mechanics

G Plain shaft, without brake

H Plain shaft, with brake

A Shaft with key (half-key balancing), without brake
B Shaft with key (half-key balancing), with brake

IP65, with shaft oil
seal

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009
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General information

2.2 Device combination

2.2

V90 200 V servo system

Device combination

SIMOTICS S-1FL6 low inertia servo motors

SINAMICS V90 200
V servo drives

MOTION-CONNECT 300 pre-

assembled cables

Power Brake Encoder
cable cable cable
Rated |Rated |Rated |Shaft |Article No. 1FL60 Article No. | Frame | Article No. | Article No. | Article No.
torque | power |speed | height 6SL3210-5 |size 6FX3002-5 | 6FX3002-5 | 6FX3002-2
(Nm) | (kW) [(rpm) |(mm)
0.16 0.05 3000 20 22-2AF21-1 Qa|al |FB10-1UA2 | FSA CKO1-.... BKO2-.... Qaa | 20-....
0.32 0.1 3000 24-2AF21-1 ajarl
0.64 0.2 3000 |30 32-2AF21-1 Q| Q1 | FB10-2UA2
1.27 0.4 3000 34-2AF21-1 Qa|al |FB10-4UA1 | FSB
2.39 0.75 3000 |40 42-2AF21-1 Q| Q1 | FB10-8UAD | FSC
3.18 1 3000 44-2AF21-1 Qa|al |FB11-0UA1T | FSD
4.78 1.5 3000 |50 52-2AF21-0 Y || Q1 | FB11-5UA0 CK31-.... BLO2-.... Q| 10-....
6.37 2 3000 54-2AF21-0 Y |@| Q1 | FB12-0UAO
4.78 1.5 3000 |50 52-2AF21-22 | Q| Q1 | FB11-5UA0 CK32-.... BLO3-.... Qa|12-..
6.37 2 3000 54-2AF21-22 | Q| Q1 | FB12-0UAO
Incremental encoder TTL 2500 ppr A Incremental encoder TTL | CT
2500 ppr
Absolute encoder single-turn 21-bit M Absolute encoder single- | DB
turn 21-bit
Absolute encoder 20-bit + 12-bit multi-turn L Absolute encoder 20-bit
+ 12-bit multi-turn

Cable length 3

3m 1ADO
5m 1AFO
10m 1BAO
20 m 1CAOQ

1 Low inertia motor with straight connectors

2 Low inertia motor with angular connectors

3)  The last four numbers in the cable article number (....

32
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General information

2.2 Device combination

V90 400 V servo system
SIMOTICS S-1FL6 high inertia servo motors with SINAMICS V90 400 | MOTION-CONNECT 300 pre-assembled
straight connectors V servo drives cables
Power Brake cable | Encoder
cable cable
Rated |Rated |Rated |Shaft | Article No. 1FL60 Article No. | Frame | Article No. | Article No. | Article No.
torque | power | speed | height 6SL3210-5 |size 6FX3002-5 | 6FX3002-5 | 6FX3002-2
(Nm) | (kW) | (rpm) | (mm)
1.27 0.4 3000 45 42-1AF61-0 [Q| Q1 |FE10-4UAO | FSAA CLO1-.... BLO2-.... Qaa [ 10-....
2.39 0.75 3000 44-1AF61-0 (@l Q1 |FE10-8UAO | FSA
3.58 0.75 2000 |65 61-1AC61-0 | Q| Q1 |FE11-0UAQ
4.78 1.0 2000 62-1AC61-0 |Q| Q1
7.16 1.5 2000 64-1AC61-0 | Q| Q1 |FE11-5UAO0 | FSB CL11-....
8.36 1.75 2000 66-1AC61-0 | Q| QA1
9.55 2.0 2000 67-1AC61-0 | Q| Q1 | FE12-0UAQ
11.9 2.5 2000 90 90-1AC61-0 |Q| QA1
16.7 3.5 2000 92-1AC61-0 |Q| Q71 |FE13-5UA0 | FSC
23.9 5.0 2000 94-1AC61-0 | Q| Q1 | FE15-0UAO
33.4 7.0 2000 96-1AC61-0 |Q| Q71 | FE17-0UAO
Incremental encoder TTL 2500 ppr A Incremental encoder TTL | CT
2500 ppr
Absolute encoder 20-bit + 12-bit multi-turn L Absolute encoder 20-bit + | DB
12-bit multi-turn
Cable length
3m 1ADO
5m 1AFO
7m 1AHO
10m 1BAO
15m 1BFO
20 m 1CAQ

1 The last four numbers in the cable article number (....)

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.2 Device combination

SIMOTICS S-1FL6 high inertia servo motors with angu-

SINAMICS V90 400

MOTION-CONNECT 300 pre-assembled

lar connectors V servo drives cables
Power Brake ca- Encoder
cable ble cable
Rated |Rated |Rated |Shaft |Article No. 1FL60 Article No. | Frame | Article No. | Article No. | Article No.
torque | power |speed | height 6SL3210-5 |size 6FX3002-5 | 6FX3002-5 | 6FX3002-2
(Nm) | (kW) | (rpm) | (mm)
1.27 0.4 3000 45 42-1AF61-2 |@|Q71 | FE10-4UAQ | FSAA CLO2-.... BLO3-.... aQaQ |-
2.39 0.75 3000 44-1AF61-2 |@|Q71 | FE10-8UAO | FSA
3.58 0.75 2000 |65 61-1AC61-2 |Q|@1 | FE11-0UAO
4.78 1.0 2000 62-1AC61-2 Q| QA
7.16 1.5 2000 64-1AC61-2 |Q|@1 | FE11-5UA0 | FSB CL12-....
8.36 1.75 2000 66-1AC61-2 | Q| Q1
9.55 2.0 2000 67-1AC61-2 |Q|@1 | FE12-0UAO
11.9 2.5 2000 90 90-1AC61-2 |@| Al
16.7 3.5 2000 92-1AC61-2 |@|@1 | FE13-5UA0 | FSC
23.9 5.0 2000 94-1AC61-2 |@|Q1 | FE15-0UAO
33.4 7.0 2000 96-1AC61-2 (@| Q1 |FE17-0UAQ
Incremental encoder TTL 2500 ppr A Incremental encoder TTL | CT12
2500 ppr
Absolute encoder 20-bit + 12-bit multi-turn L Absolute encoder 20-bit | DB10
+ 12-bit multi-turn
Cable length
3m TADO
5m 1AFO
7m TAHO
10m 1BAO
15m 1BFO
20 m 1CAO

" The last four numbers in the cable article number (....)

Note

You can select a SINAMICS V90 servo drive for all the SIMOTICS S-1FL6 servo motors whose
rated power values are equal to or smaller than that specified as matching with this servo
drive in the table above.

When the rated power of the connected motor is smaller than that of the drive, make sure
that the actual load of the motor is within the overload capacity of the drive. For more
information, see Section "300% overload capacity (Page 212)".

For this kind of application, you need to consult with the Siemens service before operating.

Note

Before your commissioning, check the motor ID in the drive (p29000) and make sure that the
value is that specified on the rating plate of the connected motor, especially when the drive is
working with a motor whose rated power value is lower than that of this drive.
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General information

2.3 Product overview

2.3 Product overview

SINAMICS V90 servo drives
¢ SINAMICS V90 200 V variant
FSA and FSB

Basic Operator Panel
(BOP)

X12: RS485 interface

24\ power supply/STO u X4: Mini USB interface

connector X5: Micro SD card slot
Line supply connector — X8: Control/status
interface
Motor power =
connector T
Braking resistor ’T
connector X9: Encoder . &
interface : m
Grounding terminals I:H '53
il
— S &

Shielding plate

Micro SD card cover

FSCand FSD
. . SIEMENS| o O
Grounding terminals — ==—+——Basic Operator Panel
) LT (sop)
[s] X12: RS485 interface

24 V power supply/STO X4: Mini USB interface

connector X5: Micro SD card slot
H )
Line supply connector = =
i X8: Control/status
—] .
= 2 interface
—
Motor power connector - =4
— o
= —
= 2
Braking resistor E @ 2 X9: Encoder
connector = = interface

Grounding terminals

% Shielding plate
Micro SD card cover

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.3 Product overview

* SINAMICS V90 400V variant
FSAA and FSA

Basic Operator Panel
(BOP)

T—X4: Mini USB interface

SD card slot

J

Line supply —
connector

Motor power
connector

Braking resistor —
connector

MMe=MMMMMepMIT

connector

©0008)

(oo

X7: Motor holding brake
" connector

——— X8: Control/Status
interface

Shielding plate

|
X9: Encoder interface

Grounding terminals

X12:

RS485 interface

FSB and FSC

Basic Operator Panel

(BOP)

Grounding terminals—E

o
Line supply —— =2
terminals L—&
Motor power —}— =
terminals L_ W

Braking resistor ——
terminals

Shielding plate

EE i — X4: Mini USB interface
Ol SD card slot
=] R I X6: 24 V power supply/STO
e 4 A A |10 : p pply
ERES YO connector
i B
FER 1 X7: Motor holding brake
connector
T—X8: Control/Status
interface

Terminal door/

X9: Encoder interface

Grounding terminals

X12: RS485 interface
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General information

2.3 Product overview

SIMOTICS S-1FL6 servo motors

¢ Low inertia motors

Shaft height: 20 mm, 30 mm, and 40 mm Shaft height: 50 mm, with straight connectors

FEn_co_de_r c_atﬁe_co_nn_ec_to; K Power cable
! ! connector

:(otion) (option)

r
\Brake cable 1

Encoder cable

connector
" " Fower cabi omacior | i ! (option)
! i Flange ! 'y
| (option) | 9 A T P TP A 1
1 Brake cable g YA
1 connector % T - ;il_s%
! (option) ~F— Ei=|
Key
Shaft
| — ]
= 1
Motor with the incremental encoder/absolute encoder Motor with the incremental encoder/absolute encoder
Shaft height: 50 mm, with angular connectors
r====-=-=-=-========= 1
1 Encoder cable connector

1 (option)

r====== 1
-Brake cable ,I
1 1 .
yconnector £
! & Power cable connector
1

& . 28 (option)

Oil seal

Motor with the incremental encoder/absolute encoder

Note

For the SH50 motors with a multi-turn absolute encoder, only angular connector version is
available.

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.4 System configuration

e High inertia motors with straight connectors

Shaft height: 45 mm, 65 mm, and 90 mm

(option)

Power cable connector

; Power cable 1
. 4 connector (option) !
_______ .

! Brake connector 1!

! (cable option) 1"
1 -

Absolute encoder

cable connector
(option)

Motor with the incremental encoder

i ﬁﬂ It rr=———— - ——— - 4
1 1!
Flange Lg _____ a ! Flange
Oil seal T Oil seal
L
Key Key
Shaft i Shaft

Motor with the absolute encoder

-
|

e High inertia motors with angular connectors

iBrake cable

Flange

Oil seal

Shaft

connector (option)
11

Shaft height: 45 mm, 65 mm, and 90 mm

P e e
1 Incremental encoder

| cable connector
11 (option)
L

U -

\ 1 Power cable
@ connector (option)

Motor with the incremental encoder

Flange

Oil seal

- e e = =

F o= e e == -

;Brake cable

yconnector (option) 1

[= === == == = -
1

Power cable
':I connector (option)

2l (option)

Motor with the absolute encoder

: ﬁiﬁ Absolute encoder

V cable connector
)

2.4

The SINAMICS V90 servo drive is integrated with digital input/output interface, pulse train

System configuration

interface and analog interface. It can be connected either to a Siemens controller like S7-200,

S7-1200 or S7-200 SMART, or to a third-party controller. Absolute position information can

be read from the servo drive by the PLC via RS485 port.

A configuration software tool, SINAMICS V-ASSISTANT, can be installed on a PC. The PC can
communicate with SINAMICS V90 servo drive with a USB cable for performing parameter

settings, trial run, status display monitoring, gain adjustments, and so on.
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General information

2.4 System configuration

SINAMICS V90 200 V variant

FSB on the single phase power network

1-phase
200~240 VAC

Iini su’\;ljply ég (8) ~
0 &

)

w
q

@
5
@ SINAMICS V90 servo drive Micro SD card
@ FuselType-E combination motor control- (D Host controller
ler (option)
(® Line filter (option) @ Setpoint cable (50 pins, 1 m)
(® 24V DC power supply (option) @3 Setpoint cable with terminal block (50 pins, 0.5 m)
(® External braking resistor (option, see Encoder cable
"Braking resistor (Page 50)" for selection)
(® External relay (third party device) @® Shielding plate (in V90 package)
@ SIMOTICS S-1FL6 servo motor Hose clamp (attached on Siemens power cable)
Serial cable (RS485) @ Power cable
(® USB cable Brake cable

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.4 System configuration

40

FSD on the three phase power network

3-phase
200~240 VAC
line supply
L3L2 11

®®

PE

@O © OB OO

SINAMICS V90 servo drive

Fuse/Type-E combination motor control-
ler (option)

Line filter (option)

24V DC power supply (option)

External braking resistor (option, see
"Braking resistor (Page 50)" for selection)

External relay (third party device)
SIMOTICS S-1FL6 servo motor
Serial cable (RS485)

USB cable

® @0 606

@0

18

@ O

Micro SD card
Host controller

Setpoint cable (50 pins, 1 m)

Setpoint cable with terminal block (50 pins,
0.5m)

Encoder cable

Shielding plate (in V90 package)

Hose clamp (attached on Siemens power cable)
Power cable

Brake cable

SINAMICS V90, SIMOTICS S-1FL6
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General information

SINAMICS V90 400 V variant

FSA on the three phase power network

©OEQ® OO O

3-phase
380~480 VAC
line supply
L3 L2 L1

e [

SINAMICS V90 servo drive

Fusel/Type-E combination motor control-
ler (option)

Line filter (option)

24V DC power supply (option)

External braking resistor (option, see
"Braking resistor (Page 50)" for selection)
SIMOTICS S-1FL6 servo motor

Serial cable (RS485)

USB cable

SD card

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009

2.4 System configuration

OV 4

@
®
®

SECGAGC)

(=

® q

Host controller
Setpoint cable (50 pins, 1 m)

Setpoint cable with terminal block (50 pins, 0.5 m)
Encoder cable
Shielding plate (in V90 package)

Hose clamp (attached on Siemens power cable)

Power cable
Brake cable
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General information

2.5 Accessories

ACAUTION

Personal injury and damage to property from inadequate protection

Inadequate protection may cause minor personal injury or damage to property.

e Route a second PE conductor with the cross section of the supply system lead in parallel
to the protective earth via separate terminals or use a copper protective earth conductor
with a cross section of 10 mm?.

e Terminals for equipotential bondings that exist in addition to terminals for PE conductors
must not be used for looping-through the PE conductors.

e To ensure protective separation, an isolating transformer must be used for the
200 V AC/380 V AC line supply system.

2.5 Accessories

2.5.1 MOTION-CONNECT 300 cables and connectors

Overview of Cables

MOTION-CONNECT 300 cables Connectors
(6FX2003-)

Type Article Illustration (left: drive | Used for Cross-section of cores Drive Motor
No. side; right: motor (SIMOTICS S- (mm?2) side side
6FX3002- |side) 1FL6)

1
Power cable 5CKO01-.... = Low inertia: 4 x0.75 - OLL12

Brake cable 5BK02-.... % 2x0.75 - OLL52

0.05 kW to 1 kW
Incremental 2CT20-.... 3x2x0.20+2x2x0.25 |0SB14 0SL12
encoder cable
Absolute 2DB20-.... = = b 3x2x0.20+2x2x0.25 0DB12
encoder cable
Power cable 5CK31-.... | For low inertia motors | Low inertia (with |4 x 2.5 - OLL11
of 1.5 kW to 2 kW: straight connect-
ors):
5CLO1-.... | For high inertia motors Eﬁ 4x1.5 OLL11
of 0.4 kW to 1 kW: 1.5kWto 2kW

High inertia (with
straight connect-
5CL11-.... | For high inertia motors | ors): 4x2.5 OLL11

of 1.5 kW to 7 kW:

04 kW to 7 kW

SINAMICS V90, SIMOTICS S-1FL6
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General information

2.5 Accessories

MOTION-CONNECT 300 cables Connectors
(6FX2003-)
Type Article lllustration (left: drive | Used for Cross-section of cores Drive Motor
No. side; right: motor (SIMOTICS S- (mm?2) side side
6FX3002- |side) 1FL6)
1)
Brake cable 5BLO2-.... -— g 2x0.75 - OLL51
Incremental 2CT10-.... o g 3x2x0.22+2x2x0.25 |0SB14 OSL11
encoder cable
Absolute 2DB10-.... T g 3x2x0.22+2x2x0.25 0DB11
encoder cable
Power cable 5CK32-.... | For low inertia motors | Low inertia (with |4 x 2.5 - OLL13
of 1.5 kW to 2 kW: angular connect-
ors):
oele———fF ]
5CLO2-.... | For high inertia motors E‘ﬁ 4x1.5
of 0.4 kW to 1 kW: 1.5 kW to 2 kW
High inertia (with
5CL12-.... | For high inertia motors | @ngularconnect- |4, 5 5
of 1.5 KW to 7 kW: ors):
=o-—n | i
Brake cable 5BLO3-.... A 0.4 kW to 7 kW 2x0.75 - OLL53
Incremental 2CT12-.... N 3x2x0.22+2x2x0.25 | 0SB14 0SL13
encoder cable = B
Absolute 2DB12-.... | For low inertia motors 3x2x0.22+2x%x2x%x0.25 0DB13
encoder cable of 1.5 kW to 2 kW
E:D:
2DB10-.... | For high inertia motors 3x2x0.22+2x2x%x0.25 0DB11
of 0.4 kW to 7 kW
]::OZE::W

D The"..."in the article number indicates the code for cable length, in which TADO=3 m, TAFO=5m, TAHO =7 m, 1BAQO =
10 m, 1BFO=15m, 1CA0 =20 m.

SINAMICS V90, SIMOTICS S-1FL6

For more information about the cables, see Section "Technical data - cables (Page 73)".
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Overview of connectors

Cable connectors (motor side)

&

.’

Article No. OLL11 OLL51 OoSL11 0DB112
(6FX2003-)
Pin type" Soldering Soldering Soldering Soldering
Qty. per package | 30 30 30 30
lllustration — — 2 0 2 o
;}ﬁ;ij Q—\:—q Q"Z‘" g—_:ﬂ-.
Article No. OLL12 OLL52 0SL12 0DB12
(6FX2003-)
Pin type Soldering Soldering Soldering Soldering
Qty. per package | 5 5 5 5
[llustration -
L
Article No. OLL13 OLL53 0SL13 0DB13
(6FX2003-)
Pin type Crimping Crimping Crimping Crimping
Qty. per package | 5 5 5 5
[llustration

Cable connectors (drive side)

Article No. 0SB14
(6FX2003-)

Pin type Soldering
Qty. per package | 30
[llustration

" Mind the pin type when assembling the cable connectors. Do not solder on the crimping type connectors or crimp the
soldering type connectors.

2 The quantity of connectors in the package will change to 5 pieces in the near future due to product package upgrading.

Consult with your Siemens representative to confirm the packaging quantity before purchasing.
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For more information about assembling cable connectors on both the drive and motor sides,
see Sections "Assembly of cable terminals/connectors on the drive side (Page 419)" and

"Assembly of cable connectors on the motor side (Page 423)".

SINAMICS V90, SIMOTICS S-1FL6
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2.5.2 Setpoint cables and connectors

The cable is used to connect the drive to a controller

Name Article number Length (m)
Option 1

Setpoint connector (50 pins) 6SL3260-2NA00-0VAOD -

Setpoint cable (50 pins) 6SL3260-4NA00-1VBO 1

Option 2

Setpoint cable with terminal block (50 pins) " | 6SL3260-4NA00-1VA5 0.5

1 Make sure that you connect a terminal block according to the pin definitions of interface X8 on the
existing SINAMICS V90 servo drive.

The wire color of the setpoint cable exposed side and X8 pin definitions, see Section
“Control/status interface - X8 (Page 114)".

2.5.3 USB cable
The USB cable is used to connect the drive to a PC for commissioning the drive directly from
the PC.
Name Article number Length (m)
USB cable 6SL3255-0AA00-2CAO0 3
2.5.4 Connectors used on the drive front panel

If you need a new connector that used on the drive front panel, you can order a connector kit
from Siemens.

Connector kits

lllustration Used for (SINAMICS servo drive) | Article number
200 V variant
2 FSA, FSB 6SL3200-0WT02-0AA0
MMemmmmmemm_____ FSC, FSD 65L3200-0WT03-0AA0
‘Mrﬁﬂ‘ro [ =====
400 V variant
FSAA 6SL3200-0WT00-0AAOQ
FSA 6SL3200-0WTO1-0AAO

) You can obtain the connectors for SINAMICS V90 400V servo drives of FSB and FSC from the con-
nector kits for SINAMICS V90 400V servo drives of FSAA or FSA.

SINAMICS V90, SIMOTICS S-1FL6
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255 External 24 V DC power supply

A 24V DC power supply is needed to supply the V90 servo drive. Refer to the table below to
select the power supply:

Parameter Description
Rated voltage (V) 24 (-15% to +20%) "
Maximum current (A) When using a motor without a brake: 1.6 A

When using a motor with a brake: 1.6 A + motor holding brake rated cur-
rent (See Section "Technical data - servo motors (Page 64)")

Ripple caused by the =5%
rectifier

Safety insulation class PELV

" When using a motor with a brake, the minimum voltage of 24 V DC -10% must be available at the
connector on the motor side in order to guarantee that the brake reliably opens. If the maximum
voltage of 24 V DC +10% is exceeded, then the brake could re-close. The voltage drop along the
brake feeder cable must be taken into consideration. The voltage drop AU for copper cables can be
approximately calculated as follows:

AU [V] =0.042 Q-mm2/m - (liq) - lerake
Where: | = Cable length [m], q = Brake cable cross section [mm?2], lerake = DC current of brake [A]

Note

Make sure that you use different 24 V DC power supplies for the drive and for the inductive
loads such as relays or solenoid valves; otherwise, the drive may not work properly.

Note

The maximum length of the cable used to connect the 24 V DC power supply to the drive is
10 m.

SINAMICS V90, SIMOTICS S-1FL6
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2.5.6 Fuse/Type E combination motor controller

2.5 Accessories

A fuselType E combination motor controller can be used to protect the system. Integral solid
state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any other
additional local codes. Refer to the table below for the selection of fuses and Type E
combination motor controllers:

SINAMICS V90 200 V variant

Recommended fuse

SINAMICS V90 CE-compliant fuse UL/cUL-compliant fuse
Frame | Rated pow- |Article No. Rated cur- |Class? Max. rated | SCCR with
size er (kW) rent (A) current (A) | fuse (kA)
1-phase, 200 V AC to 240 V AC
FSA 0.1 3NA3 801 6 List JDDZ 6 100
0.2 3NA3 801 6 List JDDZ 6 100
FSB 0.4 3NA3 803 10 List JDDZ 16 100
FSC 0.75 3NA3 805 16 List JDDZ 20 100
3-phase, 200 V AC to 240 V AC
FSA 0.1 3NA3 801 6 List JDDZ 6 100
0.2 3NA3 801 6 List JDDZ 6 100
FSB 0.4 3NA3 803 10 List JDDZ 10 100
FSC 0.75 3NA3 805 16 List JDDZ 20 100
FSD 1.0 3NA3 805 16 List JDDZ 20 100
1.5 3NA3 810 25 List JDDZ 25 100
2.0 3NA3 810 25 List JDDZ 25 100

" UllcUL-compliant listed (JDDZ) fuse rated Class J, T, CC, CF, or G.

SINAMICS V90, SIMOTICS S-1FL6
Operating Instructions, 02/2021, ASE36037884-009
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Recommended Type E combination motor controller

SINAMICS V90 Type E combination motor controller V
Frame | Rated pow- | Article No. Rated cur- | Rated volt- | Rated pow- | SCCR with
size er rent (A) age er (hp) CMC (kA)
(kW) (VAC)
1-phase, 200 V AC to 240 V AC
FSA 0.1 3RV 2011-1EA10 2.8to4 230/240 1/3 65
3RV 2021-1EA10
0.2 3RV 2011-1EA10 2.8to4 230/240 113 65
3RV 2021-1EA10
FSB 0.4 3RV 2011-1HA10 55t0 8 230/240 1 65
3RV 2021-1HA10
FSC 0.75 3RV 2011-1KA10 9to12.5 230/240 2 65

3RV 2021-1KA10
3-phase, 200V AC to 240 V AC

FSA 0.1 3RV 2011-1EA10 2.8to4 230/240 314 65
3RV 2021-1EA10

0.2 3RV 2011-1EA10 2.8to4 230/240 314 65
3RV 2021-1EA10

FSB 0.4 3RV 2011-1EA10 2.8to4 230/240 314 65
3RV 2021-1EA10

FSC 0.75 3RV 2011-1HA10 55t08 230/240 2 65
3RV 2021-1HA10

FSD 1.0 3RV 2011-1JA10 71010 230/240 3 65
3RV 2021-1JA10

1.5 3RV 2011-4AA10 10to 16 230/240 5 65
3RV 2021-4AA10

2.0 3RV 2011-4AA10 10to 16 230/240 5 65

3RV 2021-4AA10

" The above types for Type E combination motor controllers are listed in compliance with both CE
and UL/cUL standards.

SINAMICS V90 400 V variant

Recommended fuse

SINAMICS V90 CE-compliant fuse UL/cUL-compliant fuse
Frame | Rated pow- | Article No. Rated Class Max. rated | SCCR with
size er (kW) current (A) current (A) | fuse (kA)
3-phase, 380 V AC to 480 V AC
FSAA 0.4 3NA3 801 6 List JDDZ 10 65
FSA 0.75 3NA3 801 6 List JDDZ 10 65
1.0 3NA3 803 10 List JDDZ 10 65
FSB 1.5 3NA3 803 10 List JDDZ 15 65
2.0 3NA3 805 16 List JDDZ 15 65
FSC 3.5 3NA3 807 20 List JDDZ 25 65
5.0 3NA3 807 20 List JDDZ 25 65
7.0 3NA3 810 25 List JDDZ 25 65

SINAMICS V90, SIMOTICS S-1FL6
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Recommended Type E combination motor controller

2.5 Accessories

SINAMICS V90 Type E combination motor controller »
Frame | Rated pow- | Article No. Rated cur- | Rated volt- Rated SCCR with
size er (kW) rent (A) age (V AC) power (hp) | CMC (kA)
3-phase, 380 V AC to 480 V AC
FSAA 0.4 3RV 2021-1DA10 2.2t03.2 380/480 0.5 65
FSA 0.75 3RV 2021-1EA10 2.8t04 380/480 1 65
1.0 3RV 2021-1FA10 3.5t05 380/480 1.34 65
FSB 1.5 3RV 2021-1HA10 55t08 380/480 2 65
2.0 3RV 2021-4AA10 11to 16 380/480 2.68 65
FSC 3.5 3RV 2021-4BA10 14 to 20 380/480 4.7 65
5.0 3RV 2021-4BA10 14 to0 20 380/480 6.7 65
7.0 3RV 2021-4DA10 20to 25 380/480 9.4 65

" The above types for Type E combination motor controllers are listed in compliance with both CE

and UL/cUL standards.

AWARNING

Requirements for United States/Canadian installations (UL/cUL)

UL 61800-5-1.

For each frame size AA, A, B, Cand D, use 75 °C copper wire only.

recommended suppressor with the following features:
VZCA and VZCA7)

phase
e Clamping voltage VPR = 2000 V, IN = 3kA min, MCOV =508 V AC
e Suitable for Type 2 SPD application

This equipment is capable of providing internal motor overload protection according to

For Canadian (cUL) installations the drive mains supply must be fitted with any external
» Surge-protective devices; device shall be a Listed Surge-protective device (Category code

* Rated nominal voltage 480/277 V AC, 50/60 Hz, 3-phase; 120/208 V AC, 50/60 Hz, 1/3-

e Clamping shall be provided between phases and also between phase and ground

SINAMICS V90, SIMOTICS S-1FL6
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2.5.7 Braking resistor
The SINAMICS V90 has a built-in braking resistor. The table below shows the information of
the built-in resistor:
SINAMICS V90 Resistance (Q) Max. power (kW) | Rated power (W) | Max. energy (kJ)
1/3-phase, 200 V AC to 240 V AC
FSA (0.2 kW) 150 1.09 13.5 0.55
FSB 100 1.64 20.5 0.82
FSC 50 3.28 41 1.64
3-phase, 200 V AC to 240 V AC
FSD (1 kW) 50 3.28 41 1.64
FSD (1.5 kW to 25 6.56 82 3.28
2 kW)
3-phase, 380 V AC to 480 V AC
FSAA 533 1.2 17 1.8
FSA 160 4 57 6
FSB 70 9.1 131 13.7
FSC 27 23.7 339 35.6
Note
The 200 V variant servo drive with rated power of 0.1 kW (FSA) does not have a built-in
resistor.
When the motor works in a fast round-trip process, the voltage of the line supply increases.
The braking resistor starts to work if the voltage reaches the set threshold. The temperature
of the heat sink increases (>100 °C) when the braking resistor is working. If alarms A52901
and A5000 appear at the same time, you need to switch the built-in braking resistor to the
external braking resistor. You can select a standard braking resistor according to the table
below:
SINAMICS V90 | Minimum resistance Max. power Rated power (W) | Max. energy (kJ)
(Q) (kw)
1/3-phase, 200 V AC to 240 V AC
FSA 150 1.09 20 0.8
FSB 100 1.64 21 1.23
FSC 50 3.28 62 2.46
3-phase, 200 V AC to 240 V AC
FSD (1 kW) 50 3.28 62 2.46
FSD (1.5 kW to |25 6.56 123 4.92
2 kW)
3-phase, 380 V AC to 480 V AC
FSAA 533 1.2 30 2.4
FSA 160 4 100 8
FSB 70 9.1 229 18.3
FSC 27 23.7 1185 189.6
Note
When selecting a braking resistor, you must take into account the factors such as braking
inertia, deceleration time, speed variation, and braking period according to your specific
application and technology. The resistance of the selected braking resistor must not be lower
than the minimum resistance listed above.
SINAMICS V90, SIMOTICS S-1FL6
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2.5.8 Line filter

Siemens recommends you to use a line filter to protect the system from high frequency
noise. The line filter restricts the conductive interference emitted from the SINAMICS V90 to
the permissible values. The SINAMICS V90 drives with these external line filters have been
tested in accordance with the emission requirements of the Category C2 environment. The
conductive emissions and radiated emissions are in compliance with the Class A requirements
of the EN 55011 standard.

Recommended line filters

SINAMICS V90 Rated current (A) Article number Degree of protection
1-phase, 200 V AC to 240 V AC

FSA 18 6SL3203-0BB21-8VA1 IP20
FSB

FSC

3-phase, 200 V AC to 240 V AC

FSA 5 6SL.3203-0BE15-0VAO IP20
FSB

FSC

FSD 12 6SL3203-0BE21-2VAQ

3-phase, 380 V AC to 480 V AC

FSAA 5 6SL3203-0BE15-0VAO IP20
FSA

FSB 12 6SL3203-0BE21-2VAQ

FSC 20 6S1.3203-0BE22-0VAO

SINAMICS V90, SIMOTICS S-1FL6
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Outline dimensions (mm)

Filter used on the single phase power network

62+0.5
58 M5
58 Il
ofo
r S
@ ME, |
O<e[g| . —
- ©
3|3 3 8
™
o
+
e}
™
QET_) 08 |@ LOAD
N L
— e s
u 12 M5
348 +0.1 e
Fastening Tightening torque
Fixing to the mounting surface | 2 x M4 screws, nuts, washers 1.2Nmto 1.8 Nm
Protective conductor connection | 2 x M5 bolts 2.0Nmto 2.2 Nm

Filter used on the three phase power network

D

W1 w2
W 1.5 2 x M6 1
/.I\ 4
L|0 (o] O|»J
LINE © @
©
‘] |
™ N
T E I I
] °
|+]© © ©
L1 LLA‘D L3
o[Jo[Jo % L -
Rated current (A) |W w1 |W2 H H1 H2 H3 D o1
5 55 8.5 38 176.7 170 158 145 130 5
12 75 8.5 |58 176.7 | 170 158 145 140 5
20 60 10 40 251.7 250 240 220 130 5.5
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Parameter

Description

Filter used on the sin

gle phase power network

Rated current

18 A

Rated voltage

Single phase 200 V AC to 240 V AC (-15% to +10%)

Line frequency

50/60 Hz (-10% to +10%)

Product standard

IEC 61800-5-1, UL 61800-5-1, IEC 60939-3, and UL 60939-3

Power loss

<1.2W

Weight

0.70 kg

Package size (H x W
x D)

230 mm x 100 mm x 90 mm

Filter used on the thr

ee phase power network

Rated current

5A [12A

20A

Rated voltage

Three phase 200 V AC to 480 V AC
(-15% to +15%)

Three phase 380 V AC to 480 V AC
(-15% to +15%)

Line frequency

50/60 Hz (-10% to +10%)

Product standard IEC 61800-5-1

Power loss <2W <3W <7W

Weight 0.68 kg 1.01 kg 1.33 kg

Package size 140 mm x 200 mm x 260 mm 140 mm x 200 mm x 330 mm
(Hx W x D)

Insertion loss

Parameter Description

Rated current 5A

Noise frequency 0.15 0.5 1.0 5.0 10 30
(MHz)

CM (dB) 50 80 70 45 35 20
DM (dB) 50 75 65 55 55 40
Rated current 12A

Noise frequency 0.15 0.5 1.0 5.0 10 30
(MHz)

CM (dB) 65 80 75 45 35 20
DM (dB) 60 70 70 60 50 30
Rated current 18 A

Noise frequency 0.15 0.5 1.0 5.0 10 30
(MHz)

CM (dB) 32 70 82 88 81 90
DM (dB) 40 67 68 72 69 59
Rated current 20 A

Noise frequency 0.15 0.5 1.0 5.0 10 30
(MHz)

CM (dB) 60 70 65 45 35 20
DM (dB) 55 65 60 50 45 40

SINAMICS V90, SIMOTICS S-1FL6
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Connecting (example)

Filter used on the single phase power network

/ .
; Cross head screwdriver \
/ (for M4 screws) \

{ Mains supply input
)

Line filter

/—Minimum clearance: 20 mm

SINAMICS V90

SINAMICS V90 | Rated cur- Tightening Wire gauge Wire gauge | Stripping length
rent (A) torque (Nm) (AWG) (mm?2) L (mm)

200 V variant (65L3210-5FB..-....)

10-1TUA2 18 0.7t0 0.8 14t012 2.08t03.32 |8to9

10-2UA2

10-4UA1 18to 16 0.82to 1.31

10-8UAO 1410 12 2.08t0 3.32
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Filter used on the three phase power network

P Mains supply input
/ Slot head screwdriver N
/ (for M3 screws) \

Line filter

\ Minimum clearance: 20 mm
| /

SINAMICS V90 | Rated current | Tightening Wire gauge Wire gauge | Stripping
(A) torque (Nm) (AWG) (mm?) length L (mm)

200 V variant (6SL3210-5FB..-....)

10-1UA2 5 0.7t00.8 141012 2.08t03.32 |8

10-2UA2

10-4UA1 22t0 20 0.33t00.52

10-8UAO 18to 16 0.82to 1.31

11-0UA1 12 0.7t00.8 16 to 14 1.31t0 2.08

11-5UA0 14t012 2.08t0 3.32

12-0UAO

400 V variant (6SL3210-5FE..-....)

10-4UAQ 5 0.7t0 0.8 15t0 13 1.65t02.63 |8

10-8UAO

11-0UAO

11-5UA0 12 0.7t00.8 15to 14 1.65to0 2.08

12-0UAO

13-5UA0 20 0.7t00.8 11to 10 4.17 10 5.26

15-0UAO

17-0UAO

SINAMICS V90, SIMOTICS S-1FL6
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2.5.9 Micro SD card/SD card
Optionally you can use a micro SD card/SD card to copy drive parameters or perform a
firmware update. Micro SD card is used for the 200 V variant servo drive and SD card is used
for the 400 V variant servo drive. Siemens recommends you to use the Siemens SD card
(article number: 65L3054-4AG00-2AA0).
* For the servo drives with firmware version V1.04.00 or higher, you can select high quality
micro SD cards/SD cards with a maximum capacity of 32 GB from manufacturers such as
Kingston or SanDisk.
* For the servo drives with earlier firmware version, you can select high quality micro SD
cards/SD cards with a maximum capacity of 2 GB from manufacturers such as KINGMAX,
Kingston or SanDisk.
2.5.10 Replacement fans
The table below lists the replacement fans for SINAMICS V90 servo drives.
SINAMICS V90 | Article number
3-phase, 200 V AC to 240 V AC
FSD | 6SL3200-0WF00-0AAQ
3-phase, 380 V AC to 480 V AC
FSB 6SL3200-0WF00-0AAQ
FSC 6SL3200-0WF01-0AAO0
2.6 Function list
Function Description Control mode
Pulse train input position control Implements accurate positioning through two pulse train PTI
(PTI) (Page 220) input channels: 5 V differential or 24 V single end signal. In
addition, it supports the S-curve position smoothing func-
tion
Fast pulse train input position con- | Optimized PTI control mode to achieve a better dynamic Fast PTI
trol (Fast PTI) (Page 233) response performance
Internal position control (IPos) Implements accurate positioning through internal position | IPos
(Page 234) commands (up to eight groups) and allows to specify the
acceleration/speed for positioning
Speed control (S) (Page 258) Flexibly controls motor speed and direction through external | S
analog speed commands (0 VDC to =10V DC) or internal
speed commands (up to seven groups)
Torque control (T) (Page 263) Flexibly controls motor output torque through external T
analog torque commands (0 V DC to =10 V DC) or internal
torque commands. In addition, it supports speed limit func-
tion to prevent overspeed when a motor has no loads
Compound controls (Page 209) Supports flexible switches among position control mode, PTIIS, IPos/S, PTIT,
speed control mode, and torque control mode IPosIT, SIT
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Function

Description

Control mode

Absolute position system (Page 291)

Allows to implement motion control tasks immediately after

the servo system with an absolute encoder is powered on,
needless of carrying out referencing or zero position opera-
tion beforehand

PTI

Gain switching (Page 332)

Switches between gains during motor rotation or stop with
an external signal or internal parameters to reduce noise
and positioning time, or improve the operation stability of a
servo system

PTI, IPos, S, Fast PTI

PI/P switching (Page 336)

Switches from Pl control to P control with an external signal
or internal parameters to suppress overshooting during
acceleration or deceleration (for speed control mode) or to
suppress undershooting during positioning and reduce the
settling time (for position control mode)

PTI, IPos, S, Fast PTI

Safe Torque Off (STO) (Page 311)

Safely disconnects the output voltage of the drive to switch
off the motor. The motor then cannot generate an output
torque and this prevents an unintentional motor restart.

PTI, IPos, S, T, Fast PTI

Zero speed clamp (Page 261)

Stops motor and clamps the motor shaft when motor speed
setpoint is below a parameterized threshold level

Cyclic communication (Page 273)

Supports the communication between the SINAMICS V90
servo drive and PLC with the standard Modbus communica-
tion protocol

PTI, IPos, S, T, Fast PTI

One-button auto tuning (Page 318)

Estimates the machine characteristic and sets the closed
loop control parameters (position loop gain, speed loop
gain, speed integral compensation, filter if necessary, etc.)
without any user intervention

PTI, IPos, S, T, Fast PTI

Real-time auto tuning (Page 323)

Estimates the machine characteristic and sets the closed
loop control parameters (position loop gain, speed loop
gain, speed integral compensation, filter if necessary, etc.)
continuously in real time without any user intervention

PTI, IPos, S, T, Fast PTI

Resonance suppression (Page 328)

Suppresses the mechanical resonance, such as workpiece
vibration and base shake

PTI, IPos, S, T, Fast PTI

Low frequency vibration suppression
(Page 331)

Suppresses the low frequency vibration in the machine
system

IPos

Speed limit (Page 226)

Limits motor speed through external analog speed limit
commands (0V DCto +10V DC) or internal speed limit
commands (up to three groups)

PTI, IPos, S, T, Fast PTI

Torque limit (Page 228)

Limits motor torque through external analog torque limit
commands (0 V DCto +10V DC) or internal torque limit
commands (up to three groups)

PTI, IPos, S, Fast PTI

Electronic gear ratio (Page 222)

Defines a multiplier factor for input pulses

PTI, IPos, Fast PTI

Basic operator panel (BOP)
(Page 189)

Displays servo status on a 6-digit 7-segment display

PTI, IPos, S, T, Fast PTI

External braking resistor - DCP, R1
(Page 166)

An external braking resistor can be used when the internal
braking resistor is insufficient for regenerative energy

PTI, IPos, S, T, Fast PTI

Digital inputs/outputs (DIs/DOs)
(Page 117)

Control signals and status signals can be assigned to eight
programmable digital inputs and six digital outputs

PTI, IPos, S, T, Fast PTI

Smoothing function (Page 222)

Transforms position characteristics from the pulse train
input setpoint into an S-curve profile with a parameterized
time constant

PTI, Fast PTI

SINAMICS V-ASSISTANT

You can perform parameter settings, test operation, adjust-
ment and other operations with a PC

PTI, IPos, S, T, Fast PTI

SINAMICS V90, SIMOTICS S-1FL6
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2.7 Technical data
2.7.1 Technical data - servo drives
2.7.1.1 SINAMICS V90 200 V variant

General technical data

Parameter Description
Overload capability 300%
I
0.3s
Ima 1
— f—
—10s I—
In
t
Imax =3 xIn
Control system Servo control
Dynamic brake Built-in
Protective functions Earthing fault protection, output short-circuit protection ), overvoltage/undervoltage

protection 2, drive 12t protection, motor overtemperature protection 3, IGBT over-
temperature protection

Overvoltage criteria Category llI
Certification
®- C€ [€ & HI
LISTED
Speed control mode
Speed control range Analog speed command 1:2000, internal speed command 1:5000
Analog speed command input -10V DCto +10 V DClrated speed
Torque limit Set thr;)ugh a parameter or the analog input command (0 V DC to +10 V DC/max.
torque

Position control mode
Max. input pulse frequency 1 M (differential input), 200 kpps (open collector input)
Command pulse multiplying factor | Electronic gear ratio (A/B)

A: 1-10000, B: 1 - 10000

1/50 <A/IB < 200

In-position range setting 0 to £10000 pulse (command pulse unit)

Error excessive +1/10 revolutions

Torque limit Set through a parameter or the analog input command (0 V DC to +10 V DC/max.
torque)

Torque control mode
Analog torque command input | -10 V DC to +10 V DC/max. torque (input impedance 10 kQ to 12 kQ)
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2.7 Technical data

Parameter Description
Speed limit Set through a parameter or the analog input command (0 V DC to +10 V DC/max.
speed)

Environmental conditions
Surrounding air Operation 0 °C to 45 °C: without power derating
temperature 45 °C to 55 °C: with power derating

<120

<100

2 80

260

340

3

O 5 10 15 20 25 30 35 40 45 50 55
Temperature (°C)
Storage -40 °Cto +70 °C
Ambient humidity | Operation < 90% (non-condensing)
Storage 90% (non-condensing)
Operating environment Indoors (without direct sunlight), free from corrosive gas, combustible gas, oil gas, or
dust

Altitude < 1000 m (without power derating)

1000 2000 3000 4000 5000

Altitude (m)
Degree of protection IP 20
Degree of pollution Class 2
Vibration
Shock Operational area Il
Operation Peak acceleration: 5g, 30 msand 15g, 11 ms

Quantity of shocks: 3 per direction x 6 directions
Duration of shock: 1s

Vibration Operational area Il

10 Hz to 58 Hz: 0.075 mm deflection

58 Hz to 200 Hz: 1 g vibration

Product packag- | Vibration 2 Hz to 9 Hz: 3.5 mm deflection

ing 9 Hz to 200 Hz: 1 g vibration

Quantity of cycles: 10 per axis

Sweep seed: 1 octave/min

" Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be
provided in accordance with the National Electrical Code and any additional local codes.

2 The V90 200 V servo drive has an overvoltage threshold of 410 V DC and an undervoltage threshold of 150 V DC; the
V90 400 V servo drive has an overvoltage threshold of 820 V DC and an undervoltage threshold of 320 V DC.

3)  Motor temperature is calculated by motor thermal model and protected by the output current from the drive.
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Specific technical data

Order No. 6SL3210-5FB... 10-1UA2 10-2UA2 10-4UA1 10-8UA0Q 11-0UA1 11-5UA0 12-0UAO
Frame size FSA FSA FSB FSC FSD FSD FSD
Rated output current (A) 1.2 1.4 2.6 4.7 6.3 10.6 11.6
Max. output current (A) 3.6 4.2 7.8 141 18.9 31.8 34.8
Max. supported motor power | 0.1 0.2 0.4 0.75 1.0 1.5 2
(kW)
Output frequency (Hz) 0to 330
Cooling method Self-cooled Fan-cooled
Outline dimensions (WxHx |45x170x 170 55x170x |80x170x |95x170x 195
D, mm) 170 195
Weight (kg) 1.1 1.3 1.95 2.35 2.4
Power loss
Main circuit (W) 8 15 33 48 65 105 113
Regenerative resistor (W) 5 5 7 9 13 25 25
Control circuit (W) 16 16 16 16 16 18 18
Total (W) 29 36 56 73 94 148 156
Mains power supply

FSA, FSB and FSC: single phaselthree phase 200 V AC to 240 V AC, 50/60 Hz
Voltage/frequency FSD: three phase 200 V AC to 240 V AC, 50/60 Hz
Permissible voltage fluctua- | -15% to +10%
tion
Permissible frequency fluctu- | -10% to +10%
ation
Permissible supply configura- | TN, TT, IT
tion
Short-circuit current (SCCR) Maximum permissible short-circuit current: 100 kA rms

Minimum required short-circuit current: 5 kA rms
Rated input cur- | 1-phase | 2.5 3.0 5.0 10.4 - - -
rent (A) 3-phase | 1.5 1.8 3.0 5.0 7.0 11.0 12.0
Power supply 1-phase | 0.5 0.7 1.2 2.0 - - -
capacity (kVA) 3 phase |0.5 0.7 1.1 1.9 2.7 4.2 4.6
Inrush current (A) 8.0

24 V DC power supply

Voltage (V)

24 (-15% to +20%) 2

Maximum current (A)

When using a motor without a brake: 1.6 A

When using a motor with a brake: 1.6 A + motor holding brake rated current (See Section
"Technical data - servo motors (Page 65)".)

Ripple caused by the rectifier

<5%

Safety insulation class

PELV

" The values here are calculated at rated load.
2 When SINAMICS V90 works with a motor with a brake, the voltage tolerance of 24 V DC power supply must be -10% to

+10% to meet the voltage requirement of the brake.
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2.7 Technical data

2.7.1.2 SINAMICS V90 400 V variant

General technical data

Parameter Description
Overload capability 300%
I
03s
Imax q
e
— 10 s — I—
In
t
Imax =3 x1In
Control system Servo control
Dynamic brake Built-in
Protective functions Earthing fault protection, output short-circuit protection ), overvoltage/undervoltage

protection 2, drive I2t protection, motor overtemperature protection 3), IGBT over-
temperature protection

Overvoltage criteria Category lll
Certification
®- C€ [€ & HI
LISTED
Speed control mode
Speed control range Analog speed command 1:2000, internal speed command 1:5000
Analog speed command input -10 V DC to +10 V DClrated speed
Torque limit Set through a parameter or the analog input command (0 V DC to +10 V DC/max.
torque)
Position control mode
Max. input pulse frequency 1 M (differential input), 200 kpps (open collector input)

Command pulse multiplying factor | Electronic gear ratio (A/B)
A:1-10000, B: 1 -10000

1/50 <AIB < 200

In-position range setting 0 to 10000 pulse (command pulse unit)

Error excessive +1/10 revolutions

Torque limit Set through a parameter or the analog input command (0 V DC to +10 V DC/max.
torque)

Torque control mode

Analog torque command input -10 V DC to +10 V DC/max. torque (input impedance 10 kQ to 12 kQ)

Speed limit Set tggough a parameter or the analog input command (0 V DC to +10 V DC/max.
spee
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Parameter Description
Environmental conditions
Surrounding air Operation 0 °C to 45 °C: without power derating
temperature 45 °C to 55 °C: with power derating
=120
x
<100

@
S

D
S

Output powe
83

5 10 15 20 25 30 35 40 45 50 55

Temperature (C)
Storage -40°Cto +70°C
Ambient humidity | Operation < 90% (non-condensing)
Storage 90% (non-condensing)
Operating environment Indoors (without direct sunlight), free from corrosive gas, combustible gas, oil gas, or
dust
Altitude < 1000 m (without power derating)
=120
xX
<100

@
S

D
S

Output powe
S35

o

1000 2000 3000 4000 5000

Altitude (m)
Degree of protection IP 20
Degree of pollution Class 2
Vibration
Shock Operational area Il
Operation Peak acceleration: 5g, 30 msand 1549, 11 ms

Quantity of shocks: 3 per direction x 6 directions
Duration of shock: 1's

Vibration Operational area Il

10 Hz to 58 Hz: 0.075 mm deflection

58 Hz to 200 Hz: 1 g vibration

Product packag- | Vibration 2 Hz to 9 Hz: 3.5 mm deflection

ing 9 Hz to 200 Hz: 1 g vibration

Quantity of cycles: 10 per axis

Sweep seed: 1 octave/min

1 Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be
provided in accordance with the National Electrical Code and any additional local codes.

2 The V90 200 V servo drive has an overvoltage threshold of 410 V DC and an undervoltage threshold of 150 V DC; the
V90 400 V servo drive has an overvoltage threshold of 820 V DC and an undervoltage threshold of 320 V DC.

3)  Motor temperature is calculated by motor thermal model and protected by the output current from the drive.

SINAMICS V90, SIMOTICS S-1FL6
62 Operating Instructions, 02/2021, ASE36037884-009



General information

Specific technical data

2.7 Technical data

Order No. 6SL3210-5FE... 10-4UAO | 10- BUAO | 11-0UAO0 | 11-5UAO0 | 12- OUAO | 13-5UA0 | 15-0UAO0 | 17-0UAO
Frame size FSAA FSA FSA FSB FSB FSC FSC FSC
Rated output current (A) 1.2 2.1 3.0 5.3 7.8 11.0 12.6 13.2
Max. output current (A) 3.6 6.3 9.0 13.8 23.4 33.0 37.8 39.6
Max. supported motor power | 0.4 0.75 1.0 1.75 2.5 3.5 5.0 7.0

(kw)

Output frequency (Hz) 0to 330

Cooling method Self-cooled Fan-cooled

Outline dimensions (WxH x |60x 180 |80x 180 x 200 100 x 180 x 220 140 x 260 x 240

D, mm) x 200

Weight (kg) 1.800 2.500 2.510 3.055 3.130 6.515 6.615 6.615
Power loss

Main circuit (W) 12 29 32 84 96 92 115 138
Regenerative resistor (W) 17 57 57 131 131 339 339 339
Control circuit (W) 32 32 35 35 35 36 36 36
Total (W) 61 118 124 250 262 467 490 513

Power supply

Voltage/frequency

3-phase 380 V ACto 480 V AC, 50/60 Hz

Permissible voltage fluctua-
tion

-15% to +10%

tion

Permissible frequency fluctu- | -10% to +10%
ation
Permissible supply configura- | TN, TT, IT

Short-circuit current (SCCR)

Maximum permissible short-circuit current: 65 kA rms
Minimum required short-circuit current: 5 kA rms

Rated input current (A) 1.5 2.6 3.8 6.6 9.8 13.8 15.8 16.5
Power supply capacity (kVA) | 1.7 3.0 4.3 7.6 11.1 15.7 18.0 18.9
Inrush current (A) 8.0 8.0 8.0 4.0 4.0 2.5 2.5 2.5

24V DC power supply

Voltage (V)

24 (-15% to +20%) 2

Maximum current (A)

When using a motor without a brake: 1.6 A

When using a motor with a brake: 1.6 A + motor holding brake rated current (See Section
Technical data - servo motors (Page 68)".)

Ripple caused by the rectifier

=5%

Safety insulation class

PELV

) The values here are calculated at rated load.

2 When SINAMICS V90 works with a motor with a brake, the voltage tolerance of 24 V DC power supply must be -10% to
+10% to meet the voltage requirement of the brake.
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2.7.2 Technical data - servo motors

2.7.2.1 1FL6 servo motor - low inertia

General technical data

Parameter

Description

Type of motor

Permanent—magnet synchronous motor

Cooling

Self-cooled

Relative humidity (RH)

90% (non-condensing at 30°C)

Installation altitude (m)

< 1000 (without power derating)

Thermal class

B

Vibration severity grade

A (according to IEC 60034-14)

Shock resistance (m/s2)

25 (continuous in axial direction); 50 (continuous in radial direction);
250 (in a short time of 6 ms)

Bearing lifetime (h)

> 200007

Paint finish

RAL 7016

Protection degree of shaft

IP65, with shaft oil seal

Type of construction

IM B5, IM V1, and IMV3

Positive rotation

Clockwise (default setting in servo drives)

Certification

1 This lifetime is only for reference. When a motor keeps running at rated speed under rated load, replace its bearing after
20,000 to 30,000 hours of service time. Even if the time is not reached, the bearing must be replaced when unusual
noise, vibration, or faults are found.
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Article No. 1FL60... 22 24 32 34 42 44 52 54
Rated power (kW) 0.05 0.1 0.2 0.4 0.75 1 1.5 2
Rated torque (Nm) 0.16 0.32 0.64 1.27 2.39 3.18 [4.78 6.37
Maximum torque (Nm) 0.48 0.96 1.91 3.82 7.2 9.54 |14.3 19.1
Rated speed (rpm) 3000

Maximum speed (rpm) 5000

Rated frequency (Hz) 200

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 14.2 189 |[31.8 34.8
Moment of inertia (10 kgm?2) 0.031 0.052 |0.214 0.351 0.897 [1.15 |2.04 2.62
Moment of inertia, with brake (104 kgm?) | 0.038 0.059 |[0.245 0.381 1.06 1.31 2.24 2.82
Recommended load to motor inertia ratio Max. 30x Max. 20x Max. 15x<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>