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1 General

1.1 Documentation

This installation information serves the purpose of a safe use of the ARS 2300 FS series Servo drive. It
contains safety notes, which must be complied with.
Further information can be found in the following manuals of the ARS 2000 FS product range:

e Product Manual “Servo Positioning Controller ARS 2300 FS”: Description of the technical
specifications and the device functionality as well as notes on the installation and the operation of the
Servo drive ARS 2302 FS, 2305 FS and 2310 FS.

e Software Manual “Servo Positioning Controller ARS 2000”: Description of the software and
firmware functions usable with the parameterisation program Metronix ServoCommander®.

e CANopen Manual “Servo drives ARS 2000“: Description of the implemented CANopen protocol as
per DSP402.

e PROFIBUS/PROFINET Manual “Servo drives Controller ARS 2000”: Description of the
implemented PROFIBUS-DP protocol and the and of the PROFINET protocol

e Sercos Manual “Servo Positioning Controller ARS 2000”: Description of the implemented
Sercos Il protocol.

e EtherCAT Manual “Servo Positioning Controller ARS 2000”: Description of the implemented
EtherCAT (CoE — CANopen over EtherCAT) protocol.

e Product Manual “FSM 2.0 — STO”: Description of the technical specifications and the device
functionality.

e Product Manual “FSM 2.0 — MOV”: Description of the technical specifications and the device
functionality (German version).

You can find all these documents on our homepage at the download area www.metronix.de.
Certificates and declarations of conformity for the products described in this manual can be found at
www.metronix.de.
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1.2 Nomenclature

The servo drives of the ARS 2000 FS series (ARS servo of the 2m generation for Functional Safety) are
intelligent AC servo inverters with extensive parameterisation and extension options. Due to their high
level of flexibility, they can be adapted to numerous areas of application.

These servo drives are designed for the integration of so-called FSM modules (Functional Safety
Modules). Thanks to their integrated safety features, external monitoring devices can be omitted for
numerous applications.

The series includes types with single-phase and three-phase supply.

Type key:
ARS 2320 FS (example)
_ARi 2 3 20 FS

_L Functional Safety

RMS output current

Power supply line:
1 = single-phase
3 = three-phase

2" generation

Type denomination

Figure1: Type key
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2 Safety notes for electrical drives
and controllers

2.1 Used symbols

INFORMATION

Important information and notes.

CAUTION!

Nonobservance may result in severe property damages.

[
DANGER!
Nonobservance may result in property damages and in personal injuries.

CAUTION! DANGEROUS VOLTAGE.

The safety note indicates a possible perilous voltage.

2.2 General notes

In case of damage resulting from non-compliance with the safety notes in this manual, Metronix
MeRgeréate und Elektronik GmbH will not assume any liability.

INFORMATION

l Prior to the initial use you must read chapter 2 Safety notes for electrical drives and
controllers, chapter 8.1 Notes concerning the safe and EMC-compliant installation

If the documentation in the language at hand is not understood accurately, please contact and inform
your supplier.

Sound and safe operation of the servo drive requires proper and professional transportation, storage,
mechanical installation, and project planning — with a consideration of the risks as well as the protective
and emergency measures — plus the proper and professional electrical installation, operation, and
maintenance of the devices.

Only trained and qualified personnel is authorised to handle electrical devices and systems:
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Safety notes for electrical drives and controllers

TRAINED AND QUALIFIED PERSONNEL

in the sense of this product manual or the safety notes on the product itself are persons who are
sufficiently familiar with the project, the setup, assembly, commissioning and operation of the product as
well as all warnings and precautions as per the instructions in this manual and who are sufficiently
qualified in their field of expertise:

e Education and instruction concerning the standards and accident prevention regulations for the
application, or authorisation to switch devices/systems on and off and to ground them as per the
standards of safety engineering and to efficiently label them as per the job demands.

e Additional training concerning ESD protection

e Education and instruction as per the standards of safety engineering regarding the maintenance and
use of adequate safety equipment.

e First aid training.

The following notes must be read prior to the initial operation of the system to prevent personal injuries
and/or property damages:

]

INFORMATION

These safety notes must be complied with at all times.

Do not try to install or commission the servo drive before carefully reading all
safety notes for electrical drives and controllers contained in this document.
These safety instructions and all other user notes must be read prior to any work
with the servo drive.

In case you do not have any user notes for the servo drive, please contact your
sales representative. Immediately demand these documents to be sent to the
person responsible for the safe operation of the servo drive.

If you sell, rent and/or otherwise make this device available to others, these
safety notes must also be included.

The user must not open the servo drive for safety and warranty reasons.

Professional control process design is a prerequisite for sound functioning of the
servo drive!

DANGER!

Inappropriate handling of the servo drive and non-compliance with the warnings as
well as inappropriate intervention in the safety features may result in property
damage, personal injuries, electric shock or in extreme cases even death.
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2.3 Intendend use

The electronic drive controller (ARS 2300 FS servo drive) is designed for operation with electric motors in

the industrial environment.

The use of the servocontroller requires trained and qualified personnel according to the state of the

general safety technology and especially the electrical Safety technology.
Proper use also includes compliance with all information in this guide.
Anything beyond the intended use or otherwise use is considered misuse.

DANGER!

Hazards caused by misuse
Misuse of the servo drive will lead to dangerous situations.
e Use the servo drive only under the ambient conditions that are specified in
chapter 4.
e Do not use the servo drive outdoors or in explosive atmospheres.
e Use suitable and qualified specialist personnel for any type of work on the
servo drive.
e Always comply with the voltage ranges that are specified in chapter 4.2.
e Follow all of the instructions in this manual concerning the safe use of the
servo drive.

2.4 Danger resulting from misuse

> > B >

DANGER!

High electrical voltages and high load currents!
Danger to life or serious personal injury from electrical shock!

DANGER!

High electrical voltage caused by wrong connections!
Danger to life or serious personal injury from electrical shock!

DANGER!

Surfaces of device housing may be hot!
Risk of injury! Risk of burning!

DANGER!

Danger to life, serious personal injury or property damage due to unintentional
movements of the motors!
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Safety notes for electrical drives and controllers

2.5 Personal protective equipment

Wear during transport, installation, commissioning, cleaning, maintenance and disassembly
the servocontroller the required personal protective equipment, for example:

e protective gloves
To avoid superficial injuries of the hands.

e ESD safety shoes
To avoid injury to feet when falling parts.
To avoid electrostatic charge.

e protective clothing
To avoid superficial injuries and soiling.

e Safety glasses
To avoid eye injury from dust or splinters.

e Lightweight respiratory protection
To avoid the inhalation of harmful substances.

2.6 Safety notes

2.6.1 General safety notes

> B

% ._..§._..._..§._..

The servo drive corresponds to IP20 degree of protection as well as pollution degree 2. Make sure
that the environment corresponds to this degree of protection and pollution degree.

Only use replacement parts and accessories approved by the manufacturer.

The devices must be connected to the mains supply as per EN regulations, so that they can be cut
off the mains supply by means of corresponding separation devices (for example main switch,

contactor, power switch).

The servo drive may be protected using an AC/DC sensitive 300 mA fault current protection
switch, type B (RCD = Residual Current protective Device).

Gold contacts or contacts with a high contact pressure should be used to switch the control
contacts.

Preventive interference rejection measures should be taken for control panels, such as connecting

contactors and relays using RC elements or diodes.

The safety rules and regulations of the country in which the device will be operated must be

complied with.

The environment conditions defined in the product documentation must be kept. Safety-critical

applications are not allowed, unless specifically approved by the manufacturer.

For notes on installation corresponding to EMC, please refer to chapter 8.1. The compliance with
the limits required by national regulations is the responsibility of the manufacturer of the machine

or system.

The technical data and the connection and installation conditions for the servo drive are to be
found in this product manual and must be met.
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DANGER!

The general setup and safety regulations for work on power installations (for example
DIN, VDE, EN, IEC or other national and international regulations) must be complied
with.

Non-compliance may result in death, personal injury or serious property damages.

Without claiming completeness, the following regulations and others apply:

(S

EN 60204-1 Safety of machinery - Electrical equipment of machines - Part 1:
General requirements

EN 61800-3 Adjustable speed electrical power drive systems - Part 3: EMC
requirements and specific test methods

EN 61800-5-1 Adjustable speed electrical power drive systems - Part 5-1: Safety
requirements - Electrical, thermal and energy

EN 61800-5-2 Adjustable speed electrical power drive systems - Part 5-2: Safety
requirements - Functional

EN ISO 12100 Safety of machinery - General principles for design - Risk
assessment and risk reduction

EN ISO 13849-1:2015  Safety of machinery - Safety-related parts of control systems - Part
1. General principles for design

EN 62061 Safety of machinery - Functional safety of safety-related electrical,
electronic and programmable electronic control systems

IEC 61508 Part 1-7 Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 82079-1 Preparation of information for use (instructions for use) of products
- Part 1: Principles and general requirements

EN 50581 Technical documentation for the assessment of electrical and
electronic products with respect to the restriction of hazardous
substances

UL 61800-5-1 Standard for Adjustable Speed Electrical Power Drive Systems -

Part 5-1: Safety Requirements - Electrical, Thermal and Energy

CSA C22.2 No. 274 Adjustable speed drives
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2.6.2 Safety notes for assembly and maintenance

The appropriate DIN, VDE, EN and IEC regulations as well as all national and local safety regulations and
rules for the prevention of accidents apply for the assembly and maintenance of the system. The plant
engineer or the operator is responsible for compliance with these regulations:

A The servo drive must only be operated, maintained and/or repaired by personnel trained and
qualified for working on or with electrical devices.

Prevention of accidents, injuries and/or damages:

A Additionally secure vertical axes against falling down or lowering after the motor has been
switched off, for example by means of:

» Mechanical locking of the vertical axle,
» External braking, catching or clamping devices or
»  Sufficient balancing of the axle

The motor holding brake supplied by default or an external motor holding brake driven by the servo
drive alone is not suitable for personal protection!

Keep the electrical equipment voltage-free using the main switch and protect it from being

> >

switched on again until the DC bus circuit is discharged, in the case of:
» Maintenance and repair work
» Cleaning

» long machine shutdowns

Prior to carrying out maintenance work make sure that the power supply has been turned off,
locked and the DC bus circuit is discharged.

The external or internal brake resistor carries dangerous DC bus voltages during operation of the
servo drive and up to 10 minutes thereafter. Contact may result in death or serious personal injury.
Wait for this time prior to performing any work on the affected connections. Measure the voltages
for your own protection. Contact with these high DC bus circuit voltages may result in death or
serious personal injury.

Be careful during the assembly. During the assembly and also later during operation of the drive,

> PRPb

make sure to prevent drill chips, metal dust or assembly parts (screws, nuts, cable sections) from

falling into the servo drive.

Pt ®

Also make sure that the external power supply of the servo drive (24 V) is switched off.

The DC bus circuit or the mains supply must always be switched off prior to switching off the 24 V

Pt @

servo drive supply.

Carry out work in the machine area only, if AC and/or DC supplies are switched off. Switched off

>

output stages or servo drive enablings are no suitable means of locking. In the case of a

malfunction the drive may accidentally be put into action.

This does not apply to drives with the special “Safe Stop” feature in accordance with EN 954-1
CAT 3 or with the “Safe Torque Off” feature in accordance with EN 61800-5-2.
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Initial operation must be carried out with idle motors, to prevent mechanical damages for example

due to the wrong direction of rotation.

Electronic devices are never fail-safe. It is the user’s responsibility, in the case an electrical device
fails, to make sure the system is transferred into a secure state.

The servo drive and in particular the brake resistor, externally or internally, can assume high

> > >

temperatures, which may cause serious burns.
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Safety notes for electrical drives and controllers

2.6.3 Protection against contact with electrical parts

This section only concerns devices and drive components carrying voltages exceeding 50 V. Contact with
parts carrying voltages of more than 50 V can be dangerous for people and may cause electrical shock.
During operation of electrical devices some parts of these devices will inevitably carry dangerous

voltages.

CAUTION! DANGEROUS VOLTAGE.

High electrical voltage!
Danger to life, danger due to electrical shock or serious personal injury!

The appropriate DIN, VDE, EN and IEC regulations as well as all national and local safety regulations and
rules for the prevention of accidents apply for the assembly and maintenance of the system. The plant
engineer or the operator is responsible for compliance with these regulations:

> PP BPPPBE P

Before switching on the device, install the appropriate covers and protections against accidental
contact. Rack-mounted devices must be protected against accidental contact by means of a
housing, for example a switch cabinet. The national regulations for safety/accident prevention must
be complied with!

Always connect the ground conductor of the electrical equipment and devices securely to the
mains supply. Due to the integrated line filter the leakage current exceeds 3.5 mA!

Comply with the minimum copper cross-section for the ground conductor over its entire length (see
for example EN 60800-5-1).

Prior to the initial operation, even for short measuring or testing purposes, always connect the
ground conductor of all electrical devices as per the terminal diagram or connect it to the ground
wire. Otherwise the housing may carry high voltages which can cause electrical shock.

Do not touch electrical connections of the components when switched on.

Prior to accessing electrical parts carrying voltages exceeding 50 Volts, disconnect the device from
the mains or power supply. Protect it from being switched on again.

For the installation the amount of DC bus voltage must be considered, particularly regarding
insulation and protective measures. Ensure proper grounding, wire dimensioning and
corresponding short-circuit protection.

The device comprises a rapid discharge circuit for the DC bus as per EN 60204-1. In certain
device constellations, however, mostly in the case of parallel connection of several servo drives in
the DC bus or in the case of an unconnected brake resistor, this rapid discharge may be rendered
ineffective. The servo drives can carry voltage until up to 10 minutes after being switched off

(residual capacitor charge).
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2.6.4 Protection against electrical shock by means of protective extra-low
voltage (PELV)

All connections and terminals with voltages of up to 50 Volts at the servo drive are protective extra-low
voltage, which are designed safe from contact in correspondence with the following standards:

e International: IEC 60364-4-41

e European countries within the EU: EN 61800-5-1

CAUTION! DANGEROUS VOLTAGE.

High electrical voltages due to wrong connections!
Danger to life, risk of injury due to electrical shock!

Only devices and electrical components and wires with a protective extra low voltage (PELV) may be
connected to connectors and terminals with voltages between 0 to 50 Volts.

Only connect voltages and circuits with protection against dangerous voltages. Such protection may be
achieved by means of isolation transformers, safe optocouplers or battery operation.

2.6.5 Protection against dangerous movements
Dangerous movements can be caused by faulty control of connected motors, for different reasons:

e Improper or faulty wiring or cabling

e Error in handling of components

e Errorin sensor or transducer

e Defective or non-EMC-compliant components

e Software error in superordinated control system

These errors can occur directly after switching on the device or after an indeterminate time of operation.
The monitors in the drive components for the most part rule out malfunctions in the connected drives. In

view of personal protection, particularly the danger of personal injury and/or property damage, this may
not be relied on exclusively.

Until the built-in monitors come into effect, faulty drive movements must be taken into account; their
magnitude depends on the type of control and on the operating state.

DANGER!

Dangerous movements!
Danger to life, risk of injury, serious personal injuries or property damage!

For the reasons mentioned above, personal protection must be ensured by means of monitoring or
superordinated measures on the device. These are installed in accordance with the specific data of the
system and a danger and error analysis by the manufacturer. The safety regulations applying to the
system are also taken into consideration. Random movements or other malfunctions may be caused by
switching the safety installations off, by bypassing them or by not activating them.
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Safety notes for electrical drives and controllers

2.6.6 Protection against contact with hot parts

DANGER!
Housing surfaces may be hot!

AN
AN
AN

Risk of injury! Risk of burning!

Do not touch housing surfaces in the vicinity of heat sources! Danger of burning!

Before accessing devices let them cool down for 10 minutes after switching them off.

Touching hot parts of the equipment such as the housing, which contain heat sinks and resistors,
may cause burns!

2.6.7 Protection during handling and assembly

Handling and assembly of certain parts and components in an unsuitable manner may under adverse
conditions cause injuries.

>

DANGER!

Risk of injury due to improper handling!
Personal injury due to pinching, shearing, cutting, crushing!

The following general safety notes apply:

>P BB P

Comply with the general setup and safety regulations on handling and assembly.

Use suitable assembly and transportation devices.

Prevent incarcerations and contusions by means of suitable protective measures.

Use suitable tools only. If specified, use special tools.

Use lifting devices and tools appropriately.

If necessary, use suitable protective equipment (for example goggles, protective footwear,

protective gloves).

Do not stand underneath hanging loads.

Remove leaking liquids on the floor immediately to prevent slipping.
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3 Product description

Please see documentation of the servo drives ARS 2302 FS — ARS 2310 FS

4 Technical data

4.1 General

Catalog numbers

ARS 2320 FS ARS 2340 FS ARS 2360W FS

Metronix part number 9200-2320-20 9200-2340-20 9200-2360-20
with FBA module

Metronix part number 9200-2320-22 9200-2340-22 9200-2360-22
with STO module

Metronix part number 9200-2320-23 9200-2340-23 9200-2360-23
with MOV module

Power connector set 9200-0220-00 9200-0240-00 9200-0260-00
Signal connector set 9200-0200-00

FSM 2.0 - FBA 9200-0150-00

FSM 2.0 - STO 9200-0151-00

FSM 2.0 - MOV 9200-0152-00

Ambient conditions and qualification

Admissible temperature ranges Storage -25°C to +70°C
temperature:
Operating 0°C to +40°C
Ehneiate +40°C to +50°C with power reduction 2.5%/K
(Ambient)
Max. 50 °C (Only for ARS 2360W FS)
temperature of
coldplate:
Admissible installation height Mounting height maximum 2000 m above msl, from 1000 m above
msl with power reduction 1% per 100 m
Humidity Relative humidity up to 90%, no bedewing
Protection degree 1P20

Protection class |
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Ambient conditions and qualification

Pollution degree 2

The integrated safety equipment requires compliance with pollution
degree 2 and thus a protected fitting space (IP54). This must
always be ensured through appropriate measures, e.g. through
installation in a control cabinet.

CE conformity:

Low-voltage directive 2014/30/EU
verified by application of the harmonised standard EN 61800-5-1,
see chapter 13.1

EMC directive 2014/35/EU
verified by application of the harmonised standard EN 61800-3,
see chapter 13.1,

Operational environment category C3
Machinery directive 2006/42/EG
see EC Type-Examination Certificate and chapter 13.3

cULus certification according to UL 61800-5-1, C22.2 No. 274-13
see chapter 13.4 and 13.5

Dimensions and weight

ARS2320FS | ARSZ30FS | ARS2360WFS

Dimensions including the mounting 390 x 93 x 263 mm? 390 x 165 x 263 390 x 163 x 186

plate and screw heads (H x W x D) e mm?

*)

Housing dimensions (H x W x D) 351 x 90,5 x 256,5 351 x 162,5 x 256,5 351 x 161 x 180
mm? mm? mm?

Weight ca. 8 kg ca. 13,5 kg ca. 9 kg

*) Dimensions without mating plugs

4.2 Mains [X9]

Performance data [X9], [X9B], [X9C]

ARS2320FS | ARSZ30FS | ARS 2360WFS

Supply voltage X9 3 x 230 ... 480 VAC [+/- 10%], 50...60 Hz

Max. mains current for continuous 18 Arwms 36 Arus 40 Arwms
operation *?

Intermediate circuit voltage at X9C 560 ... 570 VDC

for a supply voltage of 400 VAC

24VDC supply X9B 24 VDC [+ 20%] (max. 1 A) ¥

) At mains 400 VAC and power factor 0,65
) plus current consumption of a possibly connected holding brake and 1/0s
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Internal brake resistor [X9A]

ARS 2320 FS ARS 2340 FS ARS 2360W FS

Brake resistance 300 15Q
Pulse power 18 kW 36 kW
Continuous power 80 W 160 W
Operating threshold 760 V

External brake resistor [X9A]

ARS 2320 FS ARS 2340 FS ARS 2360W FS

Brake resistance external 15 Q<R gern =50 Q
Continuous power <5 kw <10 kw
Permissible operating voltage > 850V

4.3 Motor connector [X6]

Performance data [X6]

ARS2320FS | ARSZ30FS | ARS2360WFS

Specifications for operation with 3x 400 VAC, 50 Hz, fowv =8 kHz, fg > 3Hz

Output power 12 kVA (8 kW) 24 kVA (16 kW) 26 kVA (18 KW)
Max. output power for 2 s 30 kVA 60 kVA 65 kVA
Output current 20 Arms 40 Agrwms 60 Arvs
Max. output current for 2 s 50 Agrwms 100 Arms 150 Arms
Derating at fpyy = 16 kHz: 14 Arms 28 Agrwmis 42 Arys

Output current

Derating at fPWM =16 kHz: 35 ARMS 70 ARMS 105 ARMS
Max. output current for 2 s

Output stage clock frequency (fowm) 4...16 kHz (software programmable)

As a guideline: Power typical 5% / 95%
loss/efficiency (with regard to the
rated output power)

In deviation from the technical motor data, the ARS 2300 FS servo drives have a current derating during
nominal operation. The rated current and the duration of the maximum permissible peak current of the
ARS 2300 FS servo drive depend on several factors.
These factors are:
e Output current level (the higher the output current is, the shorter the permissible time will be)
e Clock frequency of the power output stage (the higher the clock frequency is, the shorter the
permissible time will be)

e Electrical rotational frequency of the motor (speed multiplied by the number of pole pairs) (the
higher the rotational frequency is, the longer the permissible time will be)
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INFORMATION

pu—hd @

Note: The heat sink turn-off temperature is 85 °C. The ARS 2320/40 FS servo drive
will be switched off when the temperature reaches or exceeds this value. It will not be
ready for operation until after a brief cooling period.

Maximum motor cable length
for interference emission according to EN 61800-3 for fpyy < 8 kHz

Category C3 |<30m

Cable capacity of a phase against C* < 200 bE/m
shield or between two lines - P

Motor temperature monitoring [X6A], [X2A], [ X2B]

Digital sensor X6A Normal!y closed Royg < 500 ©Q R > 100 KO
contact:
Analog sensor X2A, X2B, X6A Silicon temperature sensor, e.g. KTY81, 82, 84 or similar

Parameterisable with Metronix ServoCommander®

Motor holding brake [X6B]

ieieling reles 20 Signal level depending on the switching state,

high-side/low-side switch / 2 A max.

4.4 Requirements concerning the Water-Cooler

Requirements for the Water-Cooler (only for ARS 2360W FS) :

Rated Power Loss ca. 1000 W
Coolant medium temperature <30°C
Flow rate >8 1/ min
Mounting torque for M6 screws: 9—-10Nm

ARS 2360W FS — Water-Cooler

Evenness of mounting plane of the <=25pum @ 100 mm
cooler

Surface roughness of mounting <=10 um
plane of the cooler
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4.5 Angle encoder connector [X2A] and [X2B]

Resolver [X2A]

Transformation ratio

Carrier frequency

Excitation voltage

Excitation impedance (at 10 kHz)
Stator impedance

Resolution

Delay time signal detection
Speed resolution

Absolute accuracy of angle
detection

Max. rotational speed

Encoder evaluation [X2B]

Parameterisable number of encoder
lines

Angular resolution / Interpolation
Encoder signals A, B

Encoder signal N

Commutation track A1, B1 (optional)
Input impedance encoder signals

Limit frequency
Additional communication interface

Output supply

0.5

5to 10 kHz

7 Vrws, short circuit-proof
> (20 +j20) Q

< (500 + j1000) ©

16 Bit

<200 ps

ca. 4 min-1

<5

16.000 min™

Value

1 — 2" lines/rev

10 Bit / period

1 Vpp differential; 2.5 V offset

0.2 to 1 Vpp differential; 2.5 V offset
1 Vpp differential; 2.5 V offset
Differential input 120 Q

fLimit > 300 kHz (high-res. signal)
fLimit ca. 10 kHz (commutation track)

EnDat (Heidenhain), HIPERFACE and HIPERFACE DSL (Sick
Stegmann)

5V or 12 V; max. 300 mA; currentlimited control via sensor lines
Setpoint programmable via software
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Technical data

Listing of supported motor feedback systems

Type
Heidenhain EnDat Encoder

ROC 400
ECI 1100/1300
ECN 100/400/1100/1300

ROQ 400
EQI 1100/1300
EQN 100/400/1100/1300

LC 100 / 400

Sick Stegmann HIPERFACE Encoder

SCS60/70
SCM60/70

SRS50/60/64
SCKxx
SRM50/60/64
SCLxx

SKS36
SKM36

SEK37/52
SEL37/52

L230

Yaskawa X-Encoder

¥ (sigma 1)

Analog incremental Encoder

ROD 400
ERO 1200/1300/1400
ERN 100/400/1100/1300

Digital incremental Encoder
CDD50
Resolver

Standard

Single-turn absolute encoder
with or without analog signal.

Multi-turn absolute encoder with
or without analog signal.

Absolute linear encoders .

Single- / multi-turn encoder with
analog incremental signal.

Single- / multi-turn encoder with
analog incremental signal.
xx=25/35/40/45/50/53

Single- / multi-turn encoder with
analog incremental signal.

Single- / multi-turn encoder with
analog incremental signal.

Absolute length measuring
system with analog incremental
signal.

Digital incremental encoder with
zero-pulse

EnDat 2.1 (01/21)
EnDat 2.2 (22)

EnDat 2.1 (01/21)
EnDat 2.2 (22)

EnDat 2.1 (01)
EnDat 2.2 (22)

HIPERFACE

HIPERFACE

HIPERFACE

HIPERFACE

HIPERFACE

Yaskawa-OEM-protocol

Heidenhain, encoder with zero- and reference pulse

Stegmann, encoder with hall sensors

transmission ratio typ. 0,5 +- 10 %,

Input supply typ. 7 Vrms
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4.6 1/0O and communication interfaces

Digital inputs and outputs [X1]

Signal level DINO-9 24V (8V...30V) active high, conforming with EN 61131-2
Logic outputs general Galvanically separated, 24V (8V...30V) active high
DOUTO-3 24 V, max. 100 mA

DOUT4 [X6B] Holding brake 24V, max. 2 A

Analogue inputs and outputs [X1]

High-resolution analogue input: +10 V input range, 16 Bit, differentially,

AINO < 250 ps delay time

Analogue input: Optionally, this input can also  +10 V, 10 Bit, single ended,
AIN1 be parameterized as digital < 250 ps delay time

input DIN AIN1 with a
switching threshold at 8 V.

Analogue input: Optionally, this input can also  +10 V, 10 Bit, single ended,
AIN2 be parameterized as digital < 250 s delay time

input DIN AIN2 with a

switching threshold at 8 V.

Analogue outputs: + 10 V output range, 10 mA,
AOUTO and AOUT1 9 hit resolution, f ;i > 1 kHz

Incremental encoder input [X10]

Parameterisable number of encoder 1 — 2% lines/rev
lines

Trace signals: A, #A, B, #B, N, #N As per RS422 specification
Max. input frequency 1000 kHz

Pulse direction interface: CLK, #CLK, As per RS422 specification
DIR, #DIR, RESET, #RESET

Output supply 5V, max. 100 mA

Incremental encoder output [X11]

Number of lines Programmable 1 — 2*2 and 2" lines/revolution
Connection level Differential / RS422 specification

Encoder signals A, B, N As per RS422 specification

speciality N-Trace disconnectible

Output impedance Ra,qif = 66 Q

Limit frequency fLimit > 1,8 MHz (lines/s)
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Incremental encoder output [X11]

Edge triggering Can be limited by parameters
(minimum pulse width)

Output supply 5V, max. 100 mA

Communication interfaces

Ethernet [X18] RJ 45, 10/100 MBaud, UDP communication,
Protocol: TCP/IP

USB [X19]: According to USB 2.0, USB-B, slave-client, 12 MBaud to 480
MBaud
No current consumption from the bus (integrated power supply)
Protocol: Metronix specific (generic device)

RS 232 [X5] As per the RS232 specification, 9600 Baud to 115.2 kBaud

CAN Bus [X4] As per DS301 and DSP402, ISO/DIS 11898, full CAN controller,
1 MBaud max.

SD-/SDHC-/MMC-Card SD, SDHC, and MMC, File systems FAT12, FAT16, FAT32

Technology-Module [TECH] PROFIBUS DP, EtherCAT or PROFINET (please ask for

separate manual)
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5 Function overview

Please see documentation of the servo drives ARS 2302 FS — ARS 2310 FS.

6 Functional safety technology

6.1 General

With an increasing degree of automation, the protection of persons against dangerous movements
becomes increasingly important. Functional safety describes the necessary measures in the form of
electrical or electronic devices for the reduction or elimination of hazards caused by malfunctions. Under
normal operating conditions, protective devices prevent access of persons to dangerous areas. In certain
operating modes, however, for example during the set-up, persons are required to be present in these
dangerous areas. In these situations, the machine operator must be protected by drive- and control-
internal measures.

The integrated safety technology provides the control- and drive-specific conditions for the optimal
realisation of protective functions. Planning and installation become less labour-intensive. Compared to
conventional safety technology, the machine functionality and availability can be increased by the use of
integrated safety technology.

In their delivery state, the ARS 2000 FS servo drives are not equipped with any integrated functions for
safety-related motion monitoring and motion control. However, they have an extension slot for a safety
module.

As a standard, the ARS 2000 FS servo drives come supplied with the module FSM 2.0 — FBA (Fieldbus
Activation Module) integrated in the extension slot for safety modules. You can remove this module and
replace it with a functional safety module.

If the safety modules of the FSM 2.0 series (Functional Safety Module) are used, external monitoring
devices are no longer required for numerous applications. The wiring of the entire system is simplified
and the number of components as well as the costs of the system solution can be reduced.

The design of the safety modules ensures that they can be simply plugged into the basic device from the
outside. As a result, the servo drives can be quickly adapted to the specific safety requirements of the
overall system. Retrofitting of these modules (or the later use of a different safety module), thereby,
becomes possible. The module is supplied with power via the power supply of the basic device.

6.1.1 DIP switch

The FBA module (Fieldbus Activation Module) and all of the integrated functional safety modules (FSM
2.0) are equipped with a DIP switch (8 poles). Under certain conditions, substantial parts of the
parameters of the fieldbus communication can be configured with the aid of this DIP switch. Depending
on the fieldbus that is used, it is possible, for example, to adjust the fieldbus node number, baud rate, etc.
This DIP switch does not have a safety-relevant function.

The following applies in order to achieve downward compatibility with the previous ARS 2000 devices:
o If all of the switches on the module are set to zero (factory setting), the fieldbus communication
parameters of the parameter data set of the basic device will be used.

i INFORMATION

The position of the DIP switch is read in only once after a reset. Modifications of the
switch positions during the operation, therefore, do not affect the current operation.
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6.1.2 Fieldbus specific functional assignment of the DIP switches

The firmware of the ARS 2000 FS servo drives distinguishes itself by the universal support of various
types of fieldbuses. Since every fieldbus requires a specific hardware, the fieldbus is selected based on
the fieldbus module that is plugged into one of the technology slots. Depending on the identified
technology module, the individual switches have an influence on the activation and, where applicable,
also on the configuration of this specific fieldbus. If the system does not find any fieldbus technology
module, the switch settings affect the fieldbus CAN whose interface is integrated into the basic device.
This means that if, for example, a Profibus module is installed, then the switch positions cannot be used
to activate the CAN communication.

The assignment of the individual switch positions to a specific function depends on the fieldbus that is
used. As far as this is possible, the function of a switch is the same for all of the fieldbuses such as, for
example, switch 8 for activating/deactivating the communication. The functions are listed in the table
below.

The following general rules apply to the communication parameterisation of the technology modules that
are also listed in the table below.

e Switch position = 0:
The activation of the communication, baud rate, and fieldbus address will be taken from the
parameter data set or — depending on the parameterisation — optionally also by an addition of digital
inputs.

e  Switch position <> 0:
The configuration of the communication parameters via the DIP switch takes precedence over the
corresponding settings in the parameter data set:

» Activation of the communication via DIP switch
» Selection of the baud rate (if it can be adjusted) via DIP switch

» Setting of the fieldbus address via DIP switch (addition to the basic node number taken from the
parameter data set)

e If the communication is deactivated via the DIP switch, it is optionally possible to reactivate or
deactivate it via the Metronix ServoCommander® parameterisation software.

e The fieldbus address that is set via the DIP switch is checked internally for validity and, if necessary,
it is limited.

e Fieldbus-specific functions (for example CAN: check for double node numbers) are configured via the
settings in the parameter data set.

¢ If no fieldbus technology module is connected, the DIP switch is used for the configuration of the CAN
hardware that is integrated in the basic device.
The control of operating parameters for the RS485 communication that is also supported in the basic
device is not possible in favour of the parameterisation of the CAN interface.
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DIP switch

Fieldbus specific functional assignment of the DIP switches

Functionally of the DIP switch (fieldbus specific with technology module)

CAN
(in the basic
device)

PROFIBUS

PROFINET

Sercos
(without DIP
switch)

EtherCAT

8 Communication: Communication: Communication: Communication: Communication:
1:On 1: On 1: On 1. On 1. On
0: Off 0: Off 0: Off 0: Off 0: off ¥
a
=
o 7 Baudrate: Slave address No function Baudrate: No function ¥
= 3 11: 1MBaud respectively 11: 16 MBaud
2).
m 10: 500 kBaud ~ address offset = 10: 8 MBaud
IT_L 01: 250 KBaud 0..127 01: 4 MBaud
m 00: 125 kBaud valid range: 00: 2 MBaud
=
an 5 Node address 3..125 Drive address
- i respectively respectively
=} address offset 2: address offset 2:
Wi 3 1..31 1..31
m 2

1

Y f all DIP switches == 0: automatic start-up of EtherCAT is activated = EtherCAT is switched on.
If at least one of the DIP switches 1 to 7 <> 0 and DIP switch 8 == 0: no automatic start-up of EtherCAT
=> EtherCAT is switched off.

2 i necessary, the addresses will be added as an offset of a predefined base address of the corresponding bus
system. The base address can be predefined in the Metronix ServoCommander® and can then be saved in the
parameter set of the ARS 2000 FS.

The activation of a fieldbus via the DIP switch takes precedence over the activation of the fieldbus based
on the parameter data set.

In order to be nonetheless able to change settings and test different configurations during the operation,
the fieldbus menu of the Metronix ServoCommander® can be used.

After a reset, however, the setting of the DIP switches will be checked and used.
Example:

> DIP switch position <> 0 and DIP8 = ON
=> fieldbus always activated, can be changed via Metronix ServoCommander®.

» DIP switch position <> 0 and DIP8 = OFF
=> fieldbus always off, can be changed via Metronix ServoCommander®.

» DIP switch position =0
=> fieldbus configuration based on the parameter set. Can be changed and saved via
Metronix ServoCommander® (downward-compatible).
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6.2 Overview module types and integrated Functional Safety

Overview module types

Module type Integrated Functional Safety

FSM 2.0 - FBA none FBA = Fieldbus activation

This module is equipped with DIP switches for activation and controlling
the fieldbus communication.

The functionality of the DIP switches is identical to the functionality of
the DIP switches of the modules FSM 2.0 — STO and FSM 2.0 - MOV.

FSM2.0-STO STO “Safe Torque Off’ (STO) with SIL3 in accordance with
EN 61800-5-2 / EN 62061 / IEC 61508 or category 4 /
PL e in accordance with EN ISO 13849-1.

FSM 2.0 - MOV STO, SS1, Safety functions in accordance with EN 61800-5-2, SIL3 in accordance
SS2, SOS, with EN 61800-5-2, EN 61508 and EN 62061 ,
SLS, SSR, PL e in accordance with EN ISO 13849-1 %
SSM, SBC

Y Maximum achievable classification, limitations dependent on the safety function as well as circuitry and the

encoders.

6.3 Integrated safety technology (schematic representation)

Filter + rectifier DC bus circuit Inverter

Mains ‘ ‘ l} g Synchronus machine

Llo— H iz {

20— A DF 5 o

L3o— | 7 S ; !

O, [}
| | 4 ,
DC bus circuit 5 I Y 2 ,'
voltage Control signals 6 |
Circuit breaker I
Set values / actual values ¢ i
!

. Communication Control module I
Fieldbus - P |
chioiséal Earametgnsatlon / Signal processing + control Current :

gial, iagnostics < < >
analogue Angle

Motor speed Shaft
Communication encoder

A A

Safety module FSM 2.0

Figure 2:  Schematic representation of the integrated safety technology (MOV)
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6.4 FSM 2.0 - FBA

i INFORMATION

Please note that the module FSM 2.0 — FBA does not offer any safety functionalities.

As a standard, the basic device comes supplied with a so-called "FBA module" (Fieldbus Activation
module). It has a DIP switch (8 poles) on its front panel. Under certain conditions, substantial parts of the
parameters of the fieldbus communication can be configured with the aid of this DIP switch. Depending
on the fieldbus that is used, it is possible, for example, to adjust the fieldbus node number, baud rate, etc.
This means, for example, that a Servo drivesthat is supplied in its original state (i.e. without a
parameterisation or fieldbus data settings) can be installed and used in a system.

In addition, the FBA module is required for enabling the driver power supply for the power output stage.

O

7 80N

6

3 4 5

-
| ]
| ]
L]
| ]
| ]
L]
| ]
| ]

FIELDBUS PARAMETER

12

O

Figure 3:  FBA module: front view
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6.5 FSM 2.0-STO

Please refer to the original instructions "FSM 2.0 — STO" for further information.

O

FSM 2.0-STO
SIL3, SILCL3 acc
EN62061/Cat.4
EN IS0 13849-1

EN61800-5-2,
Ple acc.

c1 pIAY
A c2 ov

ov_B

STOA STOB
OovV_A

Figure 4:  STO module: front view

6.5.1 Features

The Functional Safety Module FSM 2.0 — STO serves as an expansion of the Servo drive ARS 2000 FS.

e |t reaches the function “Safe Torque Off’ (STO) with SIL3 according to EN 61800-5-2 / EN 62061 /
IEC 61508 or category 4 / PL e according to EN 1SO 13849-1.

e ltis equipped with a floating feedback contact.

e |t can be simply plugged into the basic unit from the outside, so that it can be used for upgrading
systems that are already equipped with ARS 2300 FS Servo drives.

e Itis exclusively suitable for the ARS 2000 FS product range.

o |t offers a user-friendly parameterisation with the Metronix ServoCommander® software.

CAUTION!

The function STO as a sole safety function is not sufficient for drives under permanent
torque, such as hanging loads.
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CAUTION!

For drives, the function STO must be validated after installation and after any changes
of the installation.

This validation must be documented by the commissioning engineer.

6.5.2 Pin assignment STO [X40]

Pin assignment X40 STO

Reference potential for internal controller supply

7 24V +24 V DC 24 V supply out

6 Cc2 - Feedback contact for the state “STO” to an
external control

5 C1

4 0V_B oV Reference potential for STOB

3 STOB ov/24av Control input B for the function STO

2 OV_A oV Reference potential for STOA

1 STOA ov/24v Control input A for the function STO

INFORMATION

The functionality of the DIP switches is identical to the functionality of the DIP switches
of the module FSM 2.0 — FBA.

it @
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6.6 FSM 2.0 - MOV

Please refer to the original instructions "FSM 2.0 — MOV" for further information.

/M3

[x4o01 /0

™M2/244

STATE

FIELDBUS PARAMETER

Figure 5: MOV module: front view

6.6.1 Features

The Functional Safety Module FSM 2.0 — MOV serves as an expansion of the Servo drive ARS 2000 FS
to implement the safety functions:

STO - Safe Torque Off

SS1 - Safe Stop 1

SS2 — Safe Stop 2

SOS - Safe Operating Stop

SLS — Safely-Limited Speed

SSR — Safe Speed Range

SSM — Safe Speed Monitor

SBC - Safe Brake Control

When suitable position transmitters are used and with suitable activation of the safety module, the
requirements are fulfilled in accordance with EN 61800-5-2 up to and including SIL3 and in
accordance with EN ISO 13849-1 up to and including Category 4 / PL e.

Depending on the encoders used for position recording, it is possible that only SIL2 is implemented
It is equipped with a floating feedback contact.

It can be simply plugged into the basic unit from the outside, so that it can be used for upgrading
systems that are already equipped with ARS 2100 FS Servo drives.

It is exclusively suitable for the ARS 2000 FS product range.

It offers a user-friendly parameterisation with the Metronix ServoCommander® software with including
the SafetyTool.
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CAUTION!

The function STO as a sole safety function is not sufficient for drives under permanent
torque, such as hanging loads.

CAUTION!

For drives, the function must be validated after installation and after any changes of the
installation.

This validation must be documented by the commissioning engineer.

6.6.2 Pin assignment MOV [X40]

Pin assignment X40 MOV

Description (factory settingl))

X40A plug connector

1 DIN40A Digital input 40, two-channel
2 DIN40B (Factory setting: Emergency stop switching device, STO and SBC request)
3 DIN42A Digital input 42, two-channel
4 DIN42B
5 DOUT40A Digital output 40, two-channel
6 DOUT40B
7 DIN44 Digital input 44
(Factory setting: Brake feedback)
8 DIN45 Digital inputs 45, 46, 47
9 DIN46 (Factory setting: Mode selector switch)
10 DIN47
11 DIN48 Digital input 48
(Factory setting: Error acknowledgement).
12 DIN49 Digital input 49

(Factory setting: Terminate safety function on rising edge).

X40B plug connector

13 DIN41A Digital input 41, two-channel
14 DIN41B

15 DIN43A Digital input 43, two-channel
16 DIN43B

17 DOUT41A Digital output 41, two-channel
18 DOUT41B

19 DOUT42A Digital output 42, two-channel

20 DOUT42B
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Pin assignment X40 MOV

Description (factory settingl))

21 C1l Signal contact, relay contacts

22 c2 (Factory setting: Safe state reached, no safety condition violated).
- Opened: “Safety function not active”
- Closed: “Safety function active”

23 GND24 0V, reference potential for DINx / DOUTXx / +24 V

24 +24 V 24 V output, auxiliary supply, e.g. for safety peripherals
(24 V DC logic supply of the motor controller).

Y Function when the device is delivered or after resetting to factory settings (advanced parameterisation)

1 INFORMATION

The functionality of the DIP switches is identical to the functionality of the DIP switches
of the module FSM 2.0 — FBA.

6.7 Mechanical installation FSM 2.0

As a standard, the ARS 2300 FS series Servo drives come supplied with the module FSM 2.0 — FBA
(short “FBA module”) integrated in the FSM slot.

You can remove the FBA module and replace it with a Functional Safety Module FSM 2.0 — STO or FSM
2.0 — MOV (short “safety module*).

CAUTIONI!

The Servo drive must be disconnected from any current-carrying connections prior to
the installation of the module.

To remove the FBA module from the Servo drive and then insert the safety module module, please
proceed as follows:

1. Remove the two fastening screws of the FBA module with a suitable Phillips screwdriver.

2. Loosen the FBA module a few millimetres by levering it slightly at the recesses of the upper and lower
edges of the front plate.

3. Remove the FBA module completely from the FSM slot.
4. Push the safety module module into the open FSM slot so that the lateral guides hold the board.

5. Push the safety module module into the slot and carefully into the connector at the backside of the
Servo drive until it reaches the stop.

6. Screw the safety module module onto the front side of the housing of the Servo drive with the two
fastening screws.

7. Ensure that the front plate of the safety module module has conducting contact with the housing of
the Servo drive.
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7

Mechanical installation

7.1 Important notes

Only use the servo drive ARS 2300 FS as a built-in device for switch cabinets with IP54
Mounting position vertical with supply lines [X9] on top
Mount to control cabinet plate using the mounting holes on top and bottom

Installation free spaces:

Keep a minimum distance of 100 mm to other components each above and underneath the device to
ensure sufficient venting.

For optimal wiring of the motor cable and angle encoder cable on the bottom of the device an
installation free space of 150mm is recommended!

Mounting distance:

The servo drives ARS 2300 FS may be installed adjacently in one switch cabinet without a gap,
proper usage and installation on a heat-dissipating rear panel provided. Please note that excessive
heat may cause premature aging and/or damaging of the device. In case the servo drives are subject
to high thermal stress, a minimum mounting distance of 10 mm between two ARS 2300 FS is
recommended!
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7.2 Device view ARS 2320 FS
Y
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Figure 6: Servo drive ARS 2320 FS: Front view and Installation space
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Figure 7:  Servo drive ARS 2320 FS: Top view
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X6B:
Motor holding brake
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Motor temperature sensor

X2B:
Multi-Encoder

¥3009N3 [82X]

X6:
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Figure 8:  Servo drive ARS 2320 FS: Bottom view
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7.3 Installation/Mounting ARS 2320 FS

The Servo drive ARS 2320 FS has attachment lugs on the top and the bottom of the device. These are
used to mount the Servo drive vertically to a control cabinet plate.
Please use M5 or M6 screws for the mounting of the Servo drive.
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Read manual before installing!
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Lire le manuel avant d'installer!
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Figure 9: Servo drive ARS 2320 FS: Mounting plate
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7.4 Device View ARS 2340 FS
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Figure 10: Servo drive ARS 2340 FS: Front view and Installation space
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Figure 11: Servo drive ARS 2340 FS: Top view
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Figure 12: Servo drive ARS 2340 FS: Bottom view
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7.5 Installation/Mounting ARS 2340 FS

The Servo drive ARS 2320 FS has attachment lugs on the top and the bottom of the device. These are
used to mount the Servo drive vertically to a control cabinet plate.
Please use M5 or M6 screws for the mounting of the Servo drive.
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AVERTISSEMENT!
Risque du Chac Electrique!
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Lire le manuel avant d'installer!
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Figure 13: Servo drive ARS 2340 FS: Mounting plate
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7.6 Device Views ARS 2360W FS
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Figure 14: Servo drive ARS 2360W FS: Front view and Installation space
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Figure 16: Servo drive ARS 2360W FS: Bottom view
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7.7 Installation/Mounting ARS 2360W FS

The Servo drive ARS 2320 FS has attachment lugs on the top and the bottom of the device. These are
used to mount the Servo drive vertically to a water cooling system.
Please use M6 screws for the mounting of the Servo drive.
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Figure 17: Servo drive ARS 2360W FS: Mounting plate
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7.8 Water cooling system for ARS 2360W FS

The technical data and the requirements for the cooling circuit are shown in chapter 4.
The following examples for water cooling systems can be obtained from the manufacturers specified

below.
INFORMATION

Please use the mounting dimensions for the drill holes as described in chapter 7.7
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Figure 18: Water cooling system — example by the manufacturer Dau

Address:
DAU Ges.m.b.H & Co.KG
Dietenberg 38
A-8563 Ligist / Austria
Tel.: +43 (0)31 43 23 51-0
Fax: +43 (0)31 43 23 51-14
Mobile: +43 676 6060022
www.dau-at.com
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Figure 19: Water cooling system — example by the manufacturer Cool Tec

Address:
Cool Tec Electronic GmbH
limenauer Stral3e 7
D-98701 Grol3breitenbach
Tel.: +49 (0)36781 4469-0
Fax: +49 (0)36781 4469-4
www.cooltec.de
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8 Electrical installation

INFORMATION

If they have the same DC bus voltage, it is possible to couple multiple servo drives of
the ARS 2320/40/60W FS series.

bt @

CAUTION!

Operation with DC bus coupling together with devices with other mains supply is not
allowed.

8.1 Notes concerning the safe and EMC-compliant
installation

8.1.1 Definitions and terms

Electromagnetic compatibility (EMC) or electromagnetic interference (EMI) includes the following
requirements:
e Sufficient immunity of an electrical installation or an electrical device against external electrical,
magnetic, or electromagnetic interferences via cables or the environment.
o Sufficiently small unwanted emission of electrical, magnetic, or electromagnetic interference
from an electrical installation or an electrical device to other devices in the vicinity via cables or
the environment.

8.1.2 General information on EMC

The interference emission and interference immunity of a servo drive always depend on the overall drive
concept consisting of the following components:

e Power supply
e Servo drive
e Motor
e Electromechanical system
e Configuration and type of wiring
e Superordinate control system
In order to increase interference immunity and to decrease interference emissions, the ARS 2300 FS

servo drive has integrated output chokes and line filters so that it can be used without additional shielding
and filtering devices in most applications.

i INFORMATION

In most cases no external filtering is required
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8.1.3 Proper EMC-compliant and secure cabling

The following must be considered for an EMC-compliant setup of the drive system:

CAUTION!

For safety reasons, all of the PE earth (ground) conductors must be connected prior to
the initial operation of the system.

The EN 61800-5-1 regulations concerning protective earthing (grounding) must be
complied with during the installation!

e Inorder to keep the leakage currents and losses in the motor connecting cable as small as possible,
the ARS 2300 FS servo drive should be located as close to the motor as possible.

¢ Suitable installation and suitable wiring of all connection cables provided, the servo drives
ARS 2300 FS fulfill the requirements of the corresponding product standard, see chapter 4.1. This
standard refers to “classes” and so-called “environments”. The first environment includes mains
supplies serving residential buildings and the second environment includes mains supplies
exclusively serving industrial buildings.

e The servo drive ARS 2300 FS must be installed in a steel switch cabinet. In most cases a standard
model will sufficiently attenuate emitted interference. The motor-cable shields must be connected with
the switch cabinet mounting plate.

e The control cabinet mounting plate must be conducting (zinc-coated design). The imperative central
grounding point should also be located on the control cabinet bed plate.

e Inorder to keep the leakage currents and the losses in the motor connection cable as small as
possible, the servo drive ARS 2300 FS should be located as close to the motor as possible.

e Motor cable and angle encoder cable must be shielded.

e The shield of the motor cable must be connected to the housing of the servo drive ARS 2300 FS
(shield connection terminal). The cable shield also has to be connected to the associated servo drive
so that the leakage currents can flow back into the servo drive causing the leakage.

e The mains-end PE connection must be connected to the PE connection point of the supply
connection [X9].

e The inner PE conductor of the motor cable must be connected to the PE connection point of the
motor connection [X6].

e The signal lines must be as far away from the power cables as possible. They should not be placed
parallel. If intersections cannot be avoided, they should be perpendicular (that is at a 90° angle), if
possible.

¢ Unshielded signal and control lines should not be used. If their use is inevitable they should at least
be twisted.

e Even shielded cables will inevitably have short unshielded ends (unless shielded connector housings
are used). In general, the following applies:

- Connect the inner shields to the corresponding pins of the connectors

- Length of the unshielded cores 35 mm maximum

- Connect the total shield on the servo drive side and the motor side as described in chapter 8.1 .

- Connect the total shield on the motor side plane to the connector housing or motor housing;
Maximum length 40 mm.
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8.1.4 Operation with long motor cables

]

INFORMATION

Compliance with the EMC standard EN 61800-3 is only possible with motor cable
lengths of up to 30 m guaranteed.

For longer cable lengths, operation is not permitted.

In applications involving long motor cables and/or in the case of unsuitable motor cables with a non-
permissible high cable capacity, the filters may be thermally overloaded.

To avoid these problems, we strongly recommend the following procedure for applications requiring long
motor cables:

e Use only cables with less than 150 pF/m (capacitance per unit length) between the motor phase
and shield! (Please contact the motor cable supplier, if necessary.)
e The frequency of the power output stage must be reduced.

8.1.5 ESD protection

CAUTION!

Unused D-Sub connectors may cause damage to the device or other parts the system
due due to ESD (electrostatic discharge).

1 INFORMATION

To avoid such damage, observe the following points:

e Ensure grounding of all system parts before the voltage is switched on.

e Commissioning personnel and also service and maintenance personnel must
be trained in ESD-protection and wear appropriate shoes.

e When handling, for example, the USB connector, it makes sense first touch the
control cabinet housing (should be at PE potential) by hand before touching a
plug on the servo drive.

The ARS 2300 FS servo drive has been designed to provide high interference immunity. For this reason,
some function blocks are electrically isolated. Inside the device, the signals are transmitted via
optocouplers.

The following isolated areas are distinguished:

e Power output stage with a DC bus circuit and mains input
e Electronic control system for the processing of the analogue signals
e 24V supply and digital inputs and outputs
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8.2 Wiring diagram Power Supply [X9, X9A, X9B, X9C] and
Motor [X6, X6A, X6B]

ARS 2320/40/60W FS

230VAC ... 480 VAC

+- 10% main fuse Power Supply [X9], [X9A], [X9B], [X9C]
e
Llo o//c I L1 Mains phase 1
3 -
L2 o o//c I | L2 Mains phase 2
| (9]
| L 3
L3 o o//o | L3 Mains phase 3
PE o PE Connection ground_
conductor from mains
9 ZK- Neg. DC bus voltage
x
External brake ZK+ Pos. DC bus voltage
resistor
alternative ! Connection of external brake
[ E _____ BREXT|  resistor
| .
e < ) Brake chopper connection for
L 2 | BRCH internal/external brake resistor
Bridge circuit for BR-INT Connection of internal brake
F1 internal brake resistor resistor
124V o——3 24V Supply for control part I/O and
— 24V suoolv| B holding brake
pply| 2
oV o GND Reference potential supply
Shield conductor from
motorcable
Permanentmagnet
synchronous masc/hi_n_e__ . /,— 1 Motor [X6], [X6A], [X6B]
e o W A
/' t I.' t U Motor phase 1
T ‘\ ] ‘\
SM ,‘ ‘l " ‘l \Y; Motor phase 2
I ol g
— : ‘| |’ ‘| W Motor phase 3
,' 'l ,' 'l PE Ground connection from
| J' | ! motor
: u n : : u | : MT+ Motor temperature sensor,
: [ : : [ : < normally closed contact, PTC,
T ‘\ /’ T T ‘\ ,’ T L MT- KTY...
| ~d——————— -9 |
ll |' '1 t:'l_ PE Cable shield from holding brake
| | | ( 1 and/or motor temperature sensor
| ~t———————= !
24V [ 2A ‘,’ “' ',/ ‘|' o BR+ Holding brake, signal level
for the l\l |,l T o depentdent on switch status,
holding brake = 5 ¥ BR- high side / low side switch
D ——
Motor feedback [X2A] / [X2B]
<E>< Resolver / Encoder
Motor feedback

Figure 20: Connection to power supply [X9] and motor [X6]
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8.3 Power Supply [X9, X9A, X9B, X9C]

The operation of the Servo drive ARS 2300 FS requires a 24V supply source for the electronics, which is
connected to the terminals 24V and GND. The connection to the supply for the power output stage is
made to terminals L1, L2 and L3 for AC supply.

The ARS 2300 FS servo drive has an internal brake chopper and braking resistor. For more braking
power, an external braking resistor can be connected to the [X9A] pin-and-socket connector.

Power connectors [X9]
PE ® o 1 =0 :@
PE ® o 2 | ]I —
L3 . ol 3| =1 —
L2 ° o 4| =] ]
L1 . ol 5 | X b
[X9C]
ZK+ ® o 1 ] H ¢
ZK+ ° o 2 i -
ZK- . o3 ] —
ZK- L o 4 ] ,@
[X9A]
R-INT 1| =D | Sa—
T e [ =—
[X9B] B
GND . °| 1 | [Ew I==
24V ° o 2 | BB ==
=ils=

Figure 21: Supply connection [X9]

Pin assignment X9 Mains

Connection of mains ground conductor PE *

2 PE oV Connection of mains ground conductor PE
3 L3 230...480VAC  Mains supply phase L3
4 L2 230...480VAC  Mains supply phase L2
5 L1 230...480VAC  Mains supply phase L1

! One PE connection on X9 is sufficient

Additional PE connection on the mounting plate / cold plate:
Itis necessary to make an additional PE connection on the cold plate (M4 screw) with the same cross
section like the mains supply, see picture in chapter 7.
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Pin assignment X9A Brake Resistor

R-INT <800 VDC Internal braking resistor

2 R-CH <800 VDC Brake chopper connection for external braking
resistor against BR-EXT

Brake chopper connection (wire jumper) for internal
braking resistor against BR-INT

3 R-EXT <800 VDC External braking resistor

INFORMATION

j—t @

If no external braking resistor is used, a bridge has to be installed between PIN1 and
PIN2, so that the DC bus precharge, when the mains power supply is “ON”, and the
DC bus rapid discharge can function properly!

Pin assignment X9B 24V Supply

0VDC Reference potential for the 24VDC supply and the
PLC
2 24V 24 VDC 24VDC supply for control section

Pin assignment X9C DC BUS

<700 VDC Positive DC bus voltage
2 ZK+ <700 VDC Positive DC bus voltage
3 ZK- <700 VDC Negative DC bus voltage
4 ZK- <700 VDC Negative DC bus voltage
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Mating plug X9, X9A,X9B, X9C

1 INFORMATION

Phoenix Contact Phoenix Contact

X9 SPC 5/ 5-ST-7,62 (1996045) or SPC 16/5-ST-10,16 (1711297) or
PC 5/ 5-ST1-7,62 (1777752) PC 16/5-ST-10,16 (1967401)
Phoenix Contact see ARS 2320 FS

X9A SPC 5/ 3-ST-7,62 (1996029) or
PC 5/ 3-ST1-7,62 (1777736)
Phoenix Contact see ARS 2320 FS

X9B FK-MCP 1,5/ 2-STF-3,81 (1851232) or
MC 1,5/ 2-STF-3,81 (1827703)
Phoenix Contact Phoenix Contact

X9C SPC 5/ 4-ST-7,62 (1996032) or SPC 16/4-ST-10,16 (1711284) or
PC 5/ 4-ST1-7,62 (1777749) PC 16/4-ST-10,16 (1967391)

Recommended cable types:

The cable names given refer to cables made by Lapp. They have proven to be reliable and are
successfully used in many applications. However, it is also possible to use comparable cables from other
manufacturers for example Lutze, Helukabel or SAB Brdckskes.

e LAPP KABEL OLFLEX-CLASSIC 110

Cabling and Circuit breaker

Technical data ARS 2320 FS ARS 2340 FS ARS 2360W FS

Cable cross section 24 VDC Supply (flexible

conductors, wire end sleeve with insulating 0,5 mm?®...0,75mm?

collar)

Tightening torque for Mating plug with screws 0,22...0,25 Nm

Cable cross section mains (flexible 4 mm2 6 mm? 10 mm?
conductors, wire end sleeve with insulating

collar)

Tightening torque for Mating plug with screws M3: 0,7...0,8 Nm M4:1,7...1,8 Nm M4:1,7...1,8 Nm

Recommended Circuit Breaker B25 B40 B40
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8.4 Motor [X6, X6A, X6B]

The motor is connected to the terminals U,V,W via motor cable to [X6].
The motor temperature sensor is connected to terminals MT+ and MT-, if it is lead into one cable together
with the motor phases. If a temperature sensor (e.g. KTY81) is used in the motor, it is connected via the

encoder cable to [X2A] or [X2B].

Motor connectors

Cable shield

Motor Phase Uresp.1 | ®

Motor Phase V resp. 2 | ®

Motor Phase W resp. 3 | ®

PE (Motor) Lg

BR+

BR- °

PE (optional) 1

MT- @ T

® e *
- XXX

— [xe] I =
= = =
| 2] = =
3 b ==
|4 | %1 —
— i
\ 1]
: 2
(1]
— 2|
| \’, :T

Connector housing :jffffﬁf*f*f"777"77777"777777\4
Motor housing

Figure 22: Motor connection [X6], [X6A] und [X6B]

Terminals BR+ and BR- can be used to connect a holding brake of the motor. The holding brake is
supplied with power via the power supply of the servo drive. Please note the maximum output current that
is provided by the ARS 2300 FS servo drive. It may be necessary to connect a relay between the device

and the holding brake.

= =
&> §
a8 22
T+ GO
22 2
o C o c
a S a S
9
2 <
BR- C
1
BR+ ( .
ARS 2300 FS Resistor and capac_ltor
for spark suppression
}j& Flyback diode
L
i >
hMoAtor with 2 2
olding brake N Z
Q ()
X X
e ©
8 5
o wo
f=4 (=4
T T
o ©
T =

Figure 23: Connecting a holding brake with a high current demand (> 2 A) to the device
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i INFORMATION

Switching of inductive direct current via relays produces strong currents and sparking.
For interference suppression, we recommend using integrated RC suppressor
elements, for example by Evox RIFA, product name: PMR205AC6470M022 (RC
element with 22 Q in series with 0.47 pF).

Pin assignment X6 Motor

0...400 Vg Connection of the motor phase U
2 \% 0...400 Vg Connection of the motor phase V
3 W 0...400 Vg Connection of the motor phase W
4 PE oV Connection of motor PE line

Pin assignment X6A Motor temperature sensor

Connection of optional ground conductor PE

2 MT+ - Motor temperature sensor, normally closed contact,
normally open contact, PTC, NTC, KTY

3 MT- - Reference potential

Pin assignment X6B Motor holding brake

24 VDC Motor holding brake +

2 BR- oV Reference potential
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Mating plug

L
Mating plug

X6

X6A

X6B

X6, X6A, X6B
INFORMATION
ARS 2320 FS ARS 2340 FS ARS 2360W FS
Phoenix Contact Phoenix Contact Phoenix Contact
SPC 5/ 4-STF-SH-7,62 SPC 16/4-STF-SH-10,16 PC 35 HC/ 4-STF-SH-
(1704071) or (1711488) or 15,00 (1762848)
PC 5/ 4-STF-SH1-7,62 PC 16/4-STF-SH-10,16
(1778191) (1970359)
Phoenix Contact see ARS 2320 FS see ARS 2320 FS

FK-MCP 1,5/ 3-STF-3,81
(1851245) or

MC 1,5/ 3-STF-3,81
(1827716)

Phoenix Contact see ARS 2320 FS see ARS 2320 FS
FK-MCP 1,5/ 2-STF-3,81
(1851232) or

MC 1,5/ 2-STF-3,81
(1827703)

e Connect the inner shields to X6A.PIN1; maximum length 100 mm.

e Length of unshielded cores maximum 50 mm.

e Connect total shield to X6 Shield terminal. Use cable strap to fix the shield on the connector.

e Connect total shield on motor side flat to connector or motor housing; maximum length 40 mm.

|

The Servo drive

INFORMATION

The cable shield of the motor cable must also be connected to the controller
Shieldterminal on X6.

ARS 2300 FS must be connected to ground with its PE connection.

The ARS 2300 FS must be completely wired first. Only then the operating voltages for the DC bus and
the electronics supply may be switched on.

/N
/N

CAUTION!

The servo drive will be damaged

. in the case of inversed wiring of the operating voltage connections,
. in the case of excessive operating voltage or
. in the case of confusing the connections for operating voltage and motor!

CAUTION! DANGEROUS VOLTAGE

The signals for the temperature sensor "MT+" (X6A.PIN2) and "MT-" (X6A.PIN3) on
the motor connector plug are not situated on safety extra-low voltage (PELV -
protective extra-low voltage). The connections are designed for non-PELV
temperature sensors. The isolation to PELV is part inside the ARS 2300 FS.
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Recommended cable types:
The cable names given refer to cables made by Lapp. They have proven to be reliable and are
successfully used in many applications. However, it is also possible to use comparable cables from other
manufacturers, for example Litze, Helukabel or SAB Brockskes / Desina.

e LAPP KABEL Type OLFLEX-SERVO 719 CY

e LAPP KABEL Type OLFLEX-SERVO-FD 750 P

Cabling

Max. cable length see chapter 4.3

screened

Cable cross section 4 mm?2 10 mm? 16 mm?

motor cable(flexible
conductors, wire end
sleeve with insulating
collar)

Tightening torque for M3: 0,7 ... 0,8 Nm M4:1,7...1,8 Nm M5: 2,5 Nm
Mating plug with
screws
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8.5 I/O communication [X1]

Pin assignment X1 1/0 communication

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

AGND
AGND
AINO

#AINO

AIN1

AIN2

+VREF
AMONO
AMON1
+24V

GND24

DINO
DIN1
DIN2
DIN3
DIN4
DINS
DING
DIN7
DIN8
DIN9

DOUTO /
READY

DOUT1

DOUT2

DOUT3

ov

Uon = £10V
RI >30kQ

Uon = £10V
R, >30kQ

Ugn = £10V
R, >30kQ

+10V
10V
+10V
24V [ 100mA

corresponding
GND

POS Bit0
POS Bit1
POS Bit2
POS Bit3
FG_E
FG_R
ENDO
END1
START
SAMP

24V [ 100mA

24V [ 100mA

24V [ 100mA

24V [ 100mA

Shield for analog signals, AGND
Reference potential for analog signals

Setpoint input 0, differential, max. 30V input voltage

Setpoint input 1, single ended, max. 30V input
voltage

Setpoint input 2, single ended, max. 30V input
voltage

Reference output for setpoint potentiometer
Analog monitor output O

Analog monitor output 1

Auxiliary voltage for 10s at X1

Reference potential for digital I/0Os

Target selection positioning Bit0 (LSB)
Target selection positioning Bitl
Target selection positioning Bit2
Target selection positioning Bit3 (MSB)
Power stage enable

Controller enable

Input end switch O (locks n > 0)

Input end switch 1 (locks n < 0)

Input for positioning start

High-speed input

Output operational state

Output freely programmable

Output freely programmable, optional use as input
DIN10

Output freely programmable, optional use as input
DIN11
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The servo drives ARS 2300 FS features two potential ranges:

Analogue inputs and outputs:

All of the analogue inputs and outputs refer to AGND. AGND is internally connected to GND, the
reference potential for the control module with uC and AD converters in the servo drive. This potential
range is electrically isolated from the 24 V range and from the DC bus circuit.

24 V inputs and outputs:

These signals refer to the 24 V supply voltage of the ARS 2300 FS servo drive, which is supplied via
[X9B]. They are separated from the reference potential of the control module by way of optocouplers.

Control system ARS 2300 FS
AINO
#AIN O
ST T N Pin Nr. I =
/ \
/ \ X1
//F _______ —\\\
1/ \)
. ), AINO A\ 2 . /
I #AIN W\ AIN 1/AIN 2
y N XX s
e ] 1 b
] I\
n AIN 1 W\ 3 _
- ] [l -
I AIN 2 1\ 16| .
— T °
1] 1\
" 1)
I +VREF 11 4 +VREF
— n . ‘ 1 +15V
I 1\ —
_h AGND 114
K H
| |\
11 |
[ | )
1y AMON 0 1 ]17
—t —t .
: \ I : AGND
J
—l 1 AMON 1 Ll 5], —
Iy I} 1 —
\ ! 1
\ I AMON x — 1o
14 —_—
1
|
L

Figure 24: Basic circuit diagram of connector [X1]
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The ARS 2300 FS Servo driveshas one differential (AIN 0) and two single-ended analogue inputs for
input voltages in the range of +10 V. The inputs AIN 0 and #AIN O are led to the control system via
twisted cables (twisted-pair type). If the control system is equipped with single-ended outputs, the output
is connected to AIN 0 and #AIN 0 is connected to the reference potential of the control system. If the
control system is equipped with differential outputs, they are to be connected 1:1 to the differential inputs
of the ARS 2300 FS servo positioning controller.

The reference potential AGND is connected to the reference potential of the control system. This is
necessary in order to prevent the differential input of the ARS 2300 FS Servo drivesfrom being overridden
by high "common-mode interference".

There are two analogue monitor outputs with output voltages in the range of + 10 V and one output for a
reference voltage of +10 V. These outputs can be led to the superordinate control system; the reference
potential AGND must be carried along. If the control system is equipped with differential inputs, the "+"
input of the control system is connected to the output of the ARS 2300 FS Servo drivesand the "-" input of
the control system to AGND.

Mating plug X1
]

1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 25-pin type, male

X1
Housing for a 25-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type or comparable:
e LAPP KABEL UNITRONIC LiYCY (TP); 25 x 0.25 mmz2; & 10.7 mm
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8.6 Resolver [X2A]

Pin assignment X2A Resolver

3,5Vruws / 5-10kHz  SINE trace signal, differential

6 sS4
2 S1
7 S3
3 AGND
8 MT-
4 R1
9 R2
5 MT+

R; > 5kQ

3,5Vgrus / 5-10kHz  COSINE trace signal, differential

R; > 5kQ
ov Shield for signal pairs (inner shield)
GND (0V) Reference potential temperature sensor

7Vrwms ! 5-10kHz Carrier signal for resolver

In < 150mMAgys

GND (0V)

+3,3V / Ri=2kQ Motor temperature sensor, normally closed

contact, PTC, NTC, KTY

possible to connect multiple sensors.

INFORMATION

1 INFORMATION

The Motor temperature sensor can either be connected to X2A or X2B. It is hot

Pt o

In addition, a low-impedance connection of the outer cable shield to the housing of the

servo drive has to be established. Therefore, the outer cable shield of the angle
encoder cable must be connected to the housing of the angle encoder connector.

D-SUB connector at

X2A

Male

Resolver output at the

;{
X
X X
X

[

FE
9

©
®

Backplane
Control Cabinet

Figure 25: Pin assignment: Resolver connection [X2A]

e The outer shield is always connected to PE (connector housing) on the servo drive.

motor

S2/SIN+

S4 / SIN-

S1/COos+

S3/ COs-

MT- (AGND)

R1/ Carrier+

R2 / Carrier-

MT+

Cable shield
(optional)

Connector housing

e The three inner shields are connected on one side of the servo drive ARS 2300 FS to Pin 3 of [X2A].
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Mating plug X2A
®

1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 9-pin type, male

X2A
Housing for a 9-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type or comparable:
e LAPP KABEL OLFLEX SERVO 720 CY; 3 x (2 x 0.14 DY) + 2 x (0.5 DY) CY; & 8.5 mm,
with tinned CU overall shielding, error during the angle measurement up to approx. 1.5° with a
cable length of 50 m

Use 2 x (0.5 DY) for the resolver carrier!

For highly flexible applications:
e LAPP KABEL OLFLEX SERVO FD 770 CP; 3 x (2 x 0.14 D12Y) + 2 x (0.5 D12Y) CP; @ 8.3 mm,
with tinned CU overall shielding, error during the angle measurement up to approx. 1.5° with a
cable length of 50 m

Use 2 x (0.5 D12Y) for the resolver carrier!

8.7 Encoder [X2B]

At the 15-pole D-Sub connection [X2B], motors with encoder can be fed back. The possible incremental
encoders for the encoder connection are divided into several groups. The universal encoder input [X2B]
can be used for one of the described encoder types.

¢ Analog incremental encoder
e Incremental encoder with serial communication interface (for example EnDat, HIPERFACE)

o Digital incremental encoder

CAUTION!

In case of wrong activated voltage supply, the encoder can be destroyed!

Make sure the correct supply voltage is activated, before connected to [X2B].
Therefore, start the parameterization software Metronix ServoCommander® and
select Parameters / Device parameters / Angle encoder settings.

Angle encoder settings
Commutating-encoder w2a [C] XeB X10 ®11

[] active 2B

Encoder list 5ettings  Parameter set management

Encoder type: Analogue ~
Power supply: ®sv 12y
Line count: 2045,

| I

Figure 26: Angle encoder settings: Parameterisation of supply voltage
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Pin assignment X2B Analog incremental encoder

1
9
2
10
3
11
4
12
5
13
6
14
7
15
8
Figure 27:

MT+

U_SENS+

U_SENS-

us

GND / MT-

R
#R

COS_Z1/D
#COS_Z1/#D

SIN_z1/C
#SIN_Z1 / #C
COS_70/B
#COS_Z0/ #B
SIN_Z0/A

#SIN_Z0 / #A

D-SUB connector at
X2B

+3.3V/Ri=2kQ

5V..12V
R ~1kQ

5V/12V/+10%

Imax = 300 mA

oV

0.2 Vpp ... 0.8 Vyp

Rl =120 Q

1V, [+ 10%
Rl ~ 120 Q

1V, [ = 10%
Rl ~ 120 Q

1V, [ £ 10%
Rl ~ 120 Q

1V, / + 10%
Rl ~ 120 O

Motor temperature sensor, normally closed
contact, PTC, NTC, KTY...

Sensor input for encoder supply

Supply voltage

Reference potential Supply voltage and
motor temperature sensor

Reset pulse trace signal (differential) from high-
resolution incremental encoder

COSINE commutation signal (differential) from
high-resolution incremental encoder

SINE commutation signal (differential) from
high-resolution incremental encoder

COSINE trace signal (differential) from high-
resolution incremental encoder

SINE trace signal (differential) from high-
resolution incremental encoder

Output of the incremental encoder
with serial communication interface
at the motor

TEMP-

TEMP+

U_SENS+

U_SENS-

® us

® GND

0000000
L, 0000000

00

Male

Backplane
Control Cabinet

DATA / MA+

#DATA / MA-
SCLK / SL+

#SCLK / SL-

COS_20

#COS_Z0

SIN_Z0

#SIN_Z0

Cable shield
(optional)

Connector housing

Pin assignment: Analog incremental encoder [X2B]
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Pin assignment X2B Incremental encoder with serial communication interface

1 MT+ +3.3V/Ri=2 Motor temperature sensor, normally closed
kO contact, PTC, NTC, KTY...
9  U_SENS+ 5V..12V )
Sensor input for encoder supply
2 U_SENS- Ri=1kQ
5V /12 V/+ 10%
10 US Supply voltage
Inax = 300 MA EREHRLEY
Reference potential Supply voltage and
3 GND / MT- oV P SR REE
motor temperature sensor
11 n.c.
4 n.c.
12 DATA/SL+ 5V, Bidirectional RS485 data line (differential)
13 SCLK/MA+ 5 Vpp Clock output RS485 (differential)
14 COS_Z0/B 1V, /+10% COSINE trace signal (differential) from high-
7 #COS 70/ #B Rl~ 120 Q resolution incremental encoder
15 SIN_ZO/A 1Vy/+10% SINE trace signal (differential) from high-
8 #SIN Z0 / #A Rl ~ 120 Q resolution incremental encoder
D-SUB connector at Output of the incremental encoder
X2B with serial communication interface
at the motor
Y A
I e TEMP-
— ,'X XXX ————e TEMP+
[ - [
o1 0 ' 0 ' — ° U_SENS+
XX XXX T ° U_SENS-
K e e ST =
e ——e s
Y — — o GND
® 0 P P
*. . .
[ ] | | | |
[} : ‘\ } /A /Al ‘\ } DATA
: : : i : ;X X X X: ,; : A H#DATA
° ° o H o_#iiiiiiiiiiiiiiiiiiiii; ! | R o
[ A \ [ T || t .
Y T O OO
Male — N e ° 05_20
I :X X X X' L ° #C0S_70
Lo "—Q/iiiiii:iiiiiiiiii:iiii/ ' i - =
L . L L — . SIN_Z0
.‘\ —1 ,:X XXX ,; T " . #SIN_Z0
Backplane \\ ’/ R - \ ’( Cable 5,_hield
Control Cabinet |® ¢ T TTTTTTTTTToTTTToooTTTIooS E: (optional)
Connector housing

Figure 28: Pin assighment: Incremental encoder with serial communication interface (for
example EnDat, HIPERFACE, BiSS) [X2B]
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Pin assignment X2B Digital incremental encoder

1

10

11

12

13

14

15

MT+

U_SENS+

U_SENS-

us

GND / MT-

N
#N

H U
H_V
H W
n.c.
A
#A

B

#B

D-SUB connector at
X2B

+3.3V/Ri=2kQ

5V..12V
R~ 1kQ

5V/12V /£ 10%

Imax = 300 mA

oV

2 Voo ... 5 Vpp
Rl ~ 120 O

OVv/5V
Rl = 2 kQ
on VCC

2 Vpp ... 5 Vpp
Rl ~ 120 Q

2 Voo ... 5 Vpp
Rl ~ 120 O

Motor temperature sensor, normally closed
contact, PTC, NTC, KTY...

Sensor input for encoder supply

Supply voltage

Reference potential Supply voltage and
motor temperature sensor

Reset pulse trace signal (differential) from
high-resolution incremental encoder

Phase U hall sensor for commutation
Phase V hall sensor for commutation

Phase W hall sensor for commutation

A trace signal (differential) from digital
incremental encoder

B trace signal (differential) from digital
incremental encoder

Output of the digital incremental
encoder at the motor

AN A e
0 T T = o MT- (AGND)
) Iy L [ °
———g, 7 =7 == T MT+
| | YT T oo oo ———————— ~ | |
o~ R J SENSE+
! | X| '
g NN T SENSE-
| |
L L
B { | : ] us
| | ! o
q\g — ——e GND
[ ) o—. ) A L I ) °
P4 ® 1 [ T ® N
® I ! I ,X X| ) I !
L Il Py
: (] | | 0—.’ —————————————————————— / | | g N#
I ! | I
P . L . L Py HU
.: A | I [ e -
) -— - ° H_V
® Lo Lo
o ® —— ——e HW
15
8 | ! | !
\/ | ! | !
| } b ® -~ —— I I
Male .—I—" AN L ] ° A
bl X
L . /, . /, L Py At
1 | iy L g S g S g Sy A | |
a [y . S A [ -
~— — - — ] B
X X
il I I il 7'y
[ o N [ e B#
vl \ N
Backplane @ — ey o Cable shield
Control Cabinet (optional)
@ | Connector housing

Figure 29: Pin assignment: Digital incremental encoder [X2B]
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INFORMATION .

The Motor temperature sensor can either be connected to X2A or X2B. It is not
possible to connect multiple sensors.

pu—ht @

INFORMATION

p—hd @

In addition, a low-impedance connection of the outer cable shield to the housing of th
servo drive has to be established. Therefore, the outer cable shield of the angle
encoder cable must be connected to the housing of the angle encoder connector.

Mating plug X2B

INFORMATION

L]
Mating plug ARS 2320/40/60W FS

D-SUB connector, 15-pin type, male

X2B
Housing for a 15-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type:

We recommend using the encoder connecting cables that have been approved for the product in question
by the corresponding manufacturer (Heidenhain, Sick-Stegmann, etc.). If the manufacturer does not
recommend a particular cable, we recommend configuring the encoder connecting cables as described.

1 INFORMATION

For the angle encoder supply US and GND, we recommend a minimum cross-section
of 0.25 mm2 for an angle encoder cable length up to 25 m, and a minimum cross-
section of 0.5 mmz? for an angle encoder cable length up to 50 m.
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8.8 CAN [X4]

Pin assignment X4 CAN

1 - -

Not occupied

6 GND ov CAN-GND, galvanically connected to GND in servo drive
2 CANL *) CAN-Low signal line
7 CANH *) CAN-High signal line
3 GND ov See Pin no. 6
8 - - Not occupied
4 - - Not occupied
9 - - Not occupied
5 Cable shield PE Connection for cable shield

*) An external terminating resistor of 120 Q is required on both ends of the bus.
If the bus ends are not formed by ARS 2300 FS servo drive with integrated terminating
resistors, we recommend using metal film resistors with a 1% tolerance of type 0207.

INFORMATION

1 When cabling the servo drives via the CAN bus, comply with the following information
and notes in order to ensure a stable and interference-free system. Improper cabling
may cause the CAN bus to malfunction which, in turn, will cause the controller to shut
down with an error for safety reasons.

The CAN bus provides an easy and fail-safe way of connecting all of the components of a system.
However, this requires compliance with the following cabling instructions.

CAN-SHIELD[—] [—|CAN-SHEELDI— [—|CAN-SHIELD
CAN-GND KO D> D> >N CanGND KO S>> O<H CAN-GND

OO X<,
1209[3 CAN-H CAN-H CAN-H i[:]wog

Figure 30: CAN bus cabling example

e Ideally, the individual nodes of the network are always connected in line so that the CAN cable is
looped through from controller to controller.

e A terminating resistor of 120 Q must be present on both ends of the CAN bus cable. The
ARS 2300 FS servo drive is equipped with an integrated terminating resistor that can be
activated/deactivated via the DIP switch "CAN TERM" on the front panel.

e Shielded cables with exactly two twisted pairs must be used for cabling.
e Use one twisted pair to connect CAN-H and CAN-L.

e The cores of the other pair are used jointly for CAN-GND.
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e The shield of the cable is connected to the CAN shield connectors for all nodes.

e We advise against the use of plug adaptors for cabling the CAN bus. However, if this is
necessary, use metal connector housings for connecting the cable shield.

In order to keep interferences as low as possible ensure that
e the motor cables are not installed parallel to signal lines
e the motor cables comply with the Metronix specification

e the motor cables are properly shielded and earthed (grounded)

X4, Pin 7

(CAN-H)
integrated
terminating resistor
120Q
DIP switch
CAN TERM

X4, Pin 2

(CAN-L)

Figure 31: Integrated CAN terminating resistor

Mating plug X4
[ ]
1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 9-pin type, female

X2B
Housing for a 9-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type or comparable:

i INFORMATION

Technical data of the CAN bus cable: 2 pairs of 2 twisted cores, d > 0.22 mm?,
shielded, loop resistance < 0.2 Q/m, wave impedance 100-120 Q.

e LAPP KABEL UNITRONIC BUS CAN; 2 x 2 x 0.22; & 7.6 mm, with CU overall shielding

For highly flexible applications:
e LAPP KABEL UNITRONIC BUS CAN FD P; 2 x 2 x 0.25; & 8.4 mm, with CU overall shielding
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8.9 RS232 [X5]

Pin assignment X5 RS232

1 - -

Not occupied

6 - - Not occupied
2 RxD 10V/R,> Receive line, RS232 specification
2kQ)
7 - - Not occupied
3 TxD 10 V/Ra < Transmitting line, RS232 specification
2k
8 - - Not occupied
4 +RS485 - Reserve for option RS485 Interface
9 -RS485 - Reserve for option RS485 Interface
5 GND ov Interfaces GND, galvanically connected to DGND
D-SUB connector PC

at X5

o]
]
7]
o]

ole[~]e|x]

Female Female

I:I: I I
. \ \ .
Connector housing o v/ Connector housing

Figure 32: RS232 cabling example

Mating plug X5

1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 9-pin type, female

X5
Housing for a 9-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type:
e Interface cable for the serial interface (null modem), 3 cores
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8.10

Incremental Encoder Input [X10]

Pin assignment X10 Incremental Encoder Input

A/CLK

6 A# [ CLK#

2 B /DIR

7 B# / DIR#

3 N
8 N#
4 GND
9 GND
5 VCC

D-SUB connector
at X10
Incremental encoder input

5V /R, = 1200

5V /R, ~120Q

5V /R, ~120Q

5V /R, ~120Q

5V /R, ~120Q

5V /R, ~120Q

+5V / £5% 100mA

Incremental encoder signal A /
Stepper motor signal CLK
positive polarity as per RS422

Incremental encoder signal A# /
Stepper motor signal CLK
negative polarity as per RS422

Incremental encoder signal B /
Stepper motor signal DIR
positive polarity as per RS422

Incremental encoder signal B# /
Stepper motor signal DIR
negative polarity as per RS422

Incremental encoder index pulse N
positive polarity as per RS422

Incremental encoder index pulse N#
negative polarity as per RS422

Reference GND for encoder
Shield for the connection cable

Auxiliary supply (short circuit-proof), load with
100mA maximum

Incremental encoder
(e.g. ROD 426)

P / \ \ o
e X X e
ol | ! [ [ °
6| &= e L T T T . A# / CLK#
| 1 T ITIIZIIZIZIIZIIZIIZCZZC e I 1
X X XK o
| |
ﬂ —1= ——o B# / DIR#
I | $—®_-—-—---—---------------Z I |
P L L \ \ L L Py
E' ] ] i i ] ] b N
| | | | | |
E —t " ° N#
| b - - - — - __ L
P I | I | °
E I 1 T T GND
| | \ |
Male e Vo
5 @ — — ° vee
Connector \ v Cable shield
housing ¥ oo E (optional)
Connector housing

Figure 33: Pin assignment: Incremental encoder input [X10]

Input [X10] can be used to process incremental encoder signals and pulse direction signals like the ones

generated by the control boards for stepper motors.

The input amplifier at the signal input is designed to process differential signals in accordance with the
RS422 interface standard. Processing of other signals and levels (e.g. 5 V single-ended or 24 Vy_ of a
PLC) may also be possible. Please contact your sales partner.
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Mating plug X10
L ]

1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 9-pin type, male

X10
Housing for a 9-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type:
e We recommend using encoder connecting cables in which the incremental encoder signals are
twisted in pairs and the individual pairs are shielded.

8.11 Incremental Encoder Output [X11]

Pin assignment X11 Incremental Encoder Output

5V / Rp =~ 66Q *) Incremental encoder signal A
6 A# 5V / Rp = 66Q *) Incremental encoder signal A#
2 B 5V / Rp =~ 66Q *) Incremental encoder signal B
7 B# 5V / Ra =~ 66Q *) Incremental encoder signal B#
3 N 5V / Ra = 66Q) *) Incremental encoder index pulse N
8 N# 5V / Rp =~ 66Q *) Incremental encoder index pulse N#
4 GND - Reference GND for encoder
9 GND - Shield for connection cable
5 VCC +5V / £5% 100mA  Auxiliary supply (short-circuit-proof), load with

100mA maximum

*) The value for Rx is the differential output resistance

D-SUB connector Incremental encoder input
at X11 (e.g. servo positioning
Incremental encoder output controller ARS 2000 FS, X10)
SN T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
E _ [\ AT T T T T T T T oo T oo ha [\ _ A
L r - - T °
Je X X XX —
b T ’ v ) T b
| ll '_\2\:::::::::::::::::::::7.\ | ll
LT D D D D I S
Z|‘ | | | ! | ! | | _ B
| | 0—!:::::::::::::::::::::\: i I
3] e——1" A N
o1 X X X XU, ”
- : | Qe — — — — % l‘ | e
E . : ’ ; —e GND
1 1
Male 9 0—'1—,1— \ |
[ [
5|@ ‘\ " ‘\ " g VCC
Connector \/ \ Cable shield
housin ¢ T : (optional)
Connector housing

Figure 34: Pin assignment: Incremental encoder output [X11]
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The output driver at the signal output provides differential signals (5 V) as per the RS422 interface
standard. Up to 32 additional servo controllers can be controlled by one device.

Mating plug X11
]

1 INFORMATION

Mating plug ARS 2320/40/60W FS

D-SUB connector, 9-pin type, male

X11
Housing for a 9-pin D-SUB connector with locking screws of type 4/40 UNC

Recommended cable type or comparable:
¢ We recommend using encoder connecting cables in which the incremental encoder signals are
twisted in pairs and the individual pairs are shielded.

8.12 Ethernet communication [X18]

The ARS 2300 FS servo drive comprises a Ethernet communication interface, which is for connection via
PC and for using the parameterisation tool Metronix ServoCommander®

Pin assignment X18 Ethernet

Specification

1 Transmission signal + ( TX+) Pair 3
2 Transmission signal- ( TX-) Pair 3
3 Receiver signal + ( RX+) Pair 2
4 nc Pair 1
5 nc Pair 1
6 Receiver signal- ( RX-) Pair 2
7 nc Pair 4
8 nc Pair 4
I S R R B N Y B

123 45 6 78

-

Figure 35: Pin assignment: Ethernet interface [X18]
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Mating plug X18
L ]

1 INFORMATION

Mating plug ARS 2320/40/60W FS

X18 RJ45 connector

Recommended cable type or comparable:
e Cat.6 Patchkabel RJ45 LAN Kabel S-FTP/PIMF

8.13 USB communication [X19]

The ARS 2300 FS servo drive comprises a USB (universal serial bus) communication interface, which is
for connection via PC and for using the parameterisation tool Metronix ServoCommander®

The USB communication interface requires no auxiliary power supply.

For the correct operation is a short USB cable (<3m) and a correct installation and earthing the servo
drive required. Should it nevertheless gets problems with hanging communication by strong disturbances,
the USB plug can briefly deducted to rebuild the communication.

INFORMATION

bt @

In the case of non-EMC-compliant wiring of servo drive and motor, it can lead to
balancing currents via the connected computer and the USB interface. This can lead to
problems with the communication.

To avoid this, we recommend the use of the galvanically isolated USB adapter "Delock
USB Isolator" (Type 62588 from Delock) or one comparable adapter.

Pin assignment X19 USB

Specification

1

2 D- Data -

3 D+ Data +

4 GND GND
ol

wl]
Ny

Figure 36: Pin assignment: USB interface [X19]
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Mating plug X19

{ ]
1 INFORMATION
Mating plug ARS 2320/40/60W FS
X19 USB-connector (male), type B

Recommended cable type or comparable:

e Interface cable for the USB interface, 4 cores, shielded and twisted. In order to set up a USB
connection, it is mandatory to use a twisted and shielded (4-core) cable since, otherwise, the
transmission may be subject to interferences. In addition, it must be ensured that the cable has a
wave impedance of 90 Q.

8.14 SD/SDHC/MMC card slot

The ARS 2300 FS servo drive comprises a SD-Card slot for the support of Firmware downloads and
uploads and downloads of parameter sets.

Pin assignment SD card

DATA3/CS Data line 3 (bit 3) Chip select
2 CMD/DI Command/response Host to card commands and data
3 Vssil Supply voltage earth (ground)  Supply voltage earth (ground)
4 Vce Supply voltage Supply voltage
5 CLK Clock Clock
6 Vss2 Supply voltage earth (ground)  Supply voltage earth (ground)
7 DATO/DO Data line O (bit 0) Card to host data and status
8 DAT1 Data line 1 (bit 1) Reserved
9 DAT2 Data line 2 (bit 2) Reserved
SD-Card slot
Card types SD/SDHC/MMC
File systems FAT16 and FAT32
Functions Load a parameter set (DCO file), save the current parameter set (DCO

file), load a firmware file

File names Only file and directory names according to the 8.3 standard are
supported.
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INFORMATION

[ ]

1 8.3 file and directory names have a maximum of eight characters (letters or numbers)
followed by a full stop/period (".") and an extension with a maximum of three
characters. In addition, only upper-case letters and numbers are permissible in the file
and directory names.

sDC

8. DAT1
7. DATO/DO

6.Vss2 e ; 6. Vss2
5.CLK I 5. CLK
4.Vee ; == 4.Vee

3.Vssi - X 3. Vssi

Figure 37: Pin assignment: SD card

8.14.1 BOOT-DIP-Switch

During a restart/reset, the BOOT-DIP-Switch is used to determine whether to perform a firmware
download from the SD-/MMC-Card or not.

e BOOT-DIP-Switch in position “ON” - firmware download requested
e BOOT-DIP-Switch in position “OFF” -> firmware download not requested

If there is no SD-/MMC-Card in the card slot of the servo drive and the BOOT-DIP-Switch is in the
position “ON” (firmware download requested), the error 29-0 is triggered after a restart/reset.
This error stops all further performances. This means that there is no communication possible via USB.
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9  Additional requirements for the UL
approval

This chapter gives further information concerning the UL approval.

9.1 Mains power supply protection

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

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000 rms Symmetrical Amperes,
480 Volts Maximum.

When Protected by A Circuit Breaker Having An Interrupt Rating Not Less Than (In) rms Symmetrical
Amperes, 480 Volts Maximum.

i INFORMATION

Observe the following specification for the main fuse:
e ARS 2320 FS: Listed Circuit Breaker according to UL 489, rated 480Y/277
Vac, 25 A, SCR 10 kA
e ARS 2340 FS and ARS 2360W FS: Listed Circuit Breaker according to UL
489, rated 480Y/277 Vac, 40 A, SCR 10 kA

9.2 Wiring and environment conditions

e Use 60/ 75 °C copper conductors only.
e For use in Pollution Degree 2 Environment only.

9.3 Motor overload protection

For effective motor protection, the motor parameters and the 12t-Integral must be parameterised
appropriately.
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10 Start-up

Please see documentation of the servo drives ARS 2302 FS — ARS 2310 FS.

11 Service functions and error
messages

Please see documentation of the servo drives ARS 2302 FS — ARS 2310 FS.

12 Technology modules

Please see documentation of the servo drives ARS 2302 FS — ARS 2310 FS.
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13 Appendix

13.1 CE conformity according EMC-, Low voltage and RoHS

directive

C€

EU Konformitatserkldrung

metroniX

A company of Apex Tool Group, LLC.

#04/2019

EU Declaration of Conformi

Metronix Meager‘ale und Elektronik §mbH, Kocherstrasse 3, 381 go quunthmLeig GERMANY

erklart hiermit in alleiniger Verantwortung, dass die
Servoregler

hereby declares under sole responsibility that the
Servo drives ’

ARS 2320 FS
ARS 2340 FS
ARS 2360W FS

konform sind mit den Vorschriften der folger;dén
Richtlinien und Normen:

Niederspannungsrichtlinie
2014/35/EU

Angewandte harmonisierte Normen:
EN 61800-5-1:2007 + A1:2017

EMV-Richtlinie

2014/30/EU

Angewandte harmonisierte Normen:
EN 61800-3:2004 + A1:2012

RoHS2 Richtlinie
2011/65/EU

Angewandte harmonisierte Normen:
EN 50581:2012

Weitere angewandte nicht harmonisierte Normen
oder sonstige Spezifikationen:

keine

Besondere Bedingungen:

Die aufgefiihrten Gerate sind im Sinne der EMV-
Richtlinie keine eigenstandig betreibbaren Produkte.
Die Einhaltung der Richtlinie setzt den korrekten
Einbau der Produkte, die Beachtung der
spezifischen  Installationshinweise ~ und  der
Produktdokumentation voraus. Dies wurde an
bestimmten Anlagenkonfigurationen nachgewiesen.

Diese Erklarung bescheinigt die Ubereinstimmung
mit den genannten Richtlinien, beinhaltet jedoch
keine Zusicherung von Eigenschaften.

Die Sicherheits- und Installationshinweise der
Produktdokumentation sind zu beachten.

Ort/ Place _Braunschweig
Datum / Date 02.09.2019
Unterschrift /

Signature:

comply with the following directives and star;dards:

Low Voltage Directive
2014/35/EU

Applied harmonized standards:
EN 61800-5-1:2007 + A1:2017

EMC Directive

2014/30/EU

Applied harmonized standards:
EN 61800-3:2004 + A1:2012

RoHS2 Directive
2011/65/EU

Applied harmonized standards:
EN 50581:2012

More applied non-harmonized standards or
specifications:

none

Specific Requirements:

According to the EMC Directive, the listed devices
are not independently operable products.

Compliance of the directive requires the correct
installation of the product, the observance of the
specific installation notes and product
documentation. This was tested in specific system
configurations.

This declaration certifies compliance with the stated
Directive, but implies no warranty of properties.

The safety and installation instructions of the product
documentation are to be considered

Walter Wehmeyer

FM 7.3.3-4 Vers. 1.2
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13.2 CE conformity (Machinery directive) — MOV

C€

EG Konformitatserklarung

metroniX

A company of Apex Tool Group, LLC.

#06/2019

EC Declaration of Conformity

_Metronix MeBgerate und Elektronik GmbH, Kocherstrasse 3, 38120 Braunschweig GERMANY

erklart hiermit in alleiniger Verantwortung, dass das
Sicherheitsmodul

hereby declares under sole responsibility that the
safety module

FSM 2.0 - MOV

in Verbindung mit den Servoreglern

ARS 2102 FS, ARS 2302 FS,
ARS 2105 FS, ARS 2305 FS,
ARS 2108 FS, ARS 2310 FS,
ARS 2320 FS, ARS 2340 FS,
ARS 2380W FS

und dem Parametriertool
Metronix SafetyTool

FSM 2.0 - MOV

in connection with the servo drives

ARS 2102 FS, ARS 2302 FS,
ARS 2105 FS, ARS 2305 FS,
ARS 2108 FS, ARS 2310 FS,
ARS 2320 FS, ARS 2340 FS,
ARS 2360W FS

and the configuration tool
Metronix SafetyTool

konform ist mit den Vorschriften der folgenden
Richtlinien und Normen:

Maschinenrichtlinie

2006/42/EG

Angewandte harmonisierte Normen:

EN 61800-5-2:2017

max. SIL 3

(Sicherheitsfunktionen siehe Betriebsanleitung)
EN 61800-5-1:2007 + A1:2017 (in Ausziigen)
EN 61800-3:2018

EN 62061:2005 + AC:2010 + A1:2013 + A2:2015
max. SILCL 3

(Sicherheitsfunktionen siehe Betriebsanieitung)
EN ISO 13849-1:2015

max. Kategorie 4

PLe

(Sicherheitsfunktionen siehe Betriebsanleitung)
|EC 61508 Teil 1-7:2010

max. SIL 3

(Sicherheitsfunktionen siehe Betriebsanleitung)

Konformitatsbewertung

Das bezeichnete Produkt verfagt Gber die integrierten
Sicherheitsfunktionen STO, SLS, SOS, SSR, SBC, SS1
und SS2. Es wird bestétigt, dass der Prifgegenstand mit
den Anforderungen nach Anhang | der Richtlinie
2006/42/EG uber Maschinen Ubereinstimmt.

Benannte Stelle

TUV Rheinland Industrie Service GmbH
Certification Body for Machinery, NB 0035
Alboinstrasse 56

12103 Berlin / Germany

Zertifikat:
01/205/5058.02/19
Gltigkeit
24.07.2024

FM 7.3.3-5 Vers. 2.0

complies with the following directives and standards:

Machinery Directive

2006/42/EC

Applied harmonized standards:

EN 61800-5-2:2007

max. SIL 3

(safety functions see manual)

EN 61800-5-1:2007 + A1:2017 (in extracts)
EN 61800-3:2018

EN 62061:2005 + AC:2010 + A1:2013 + A2:2015
max. SIL CL 3

(safety functions see manual)

EN ISO 13849-1:2015

max. Category 4

PLe

(safety functions see manual)

IEC 61508 Parts 1-7:2010

max. SIL. 3

(safety functions see manual)

Conformity Assessment

The designated product offers the integrated safety
functions STO, SLS, SOS, SSR, SBC, SS1 and SS2. It is
confirmed, that the product under test complies with the
requirements for machines defined in Annex | of the EC
Directive 2006/42/EC.

notified body

TUV Rheinland Industrie Service GmbH
Certification Body for Machinery, NB 0035
Alboinstrasse 56

12103 Berlin / Germany

Certificate:
01/205/5058.02/19
Date of expiry
2024-07-24

(1/2)
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Appendix

C€

Weitere angewandte nicht harmonisierte Normen
oder sonstige Spezifikationen:

keine

Besondere Bedingungen:

Diese Erklarung bescheinigt die Ubereinstimmung
mit den genannten Richtlinien, beinhaltet jedoch
keine Zusicherung von Eigenschaften.

Die Sicherheits- und Installationshinweise der
Produktdokumentation sind zu beachten.

Die Produkte sind bestimmt zum Einbau in
Maschinen. Die Inbetriebnahme ist solange
untersagt bis festgestellt wurde, dass die Maschine,
in welche diese Produkte eingebaut werden sollen,
den Bestimmungen der o.g. EG Richtlinie
entsprechen.

Ort / Place

Datum / Date

Unterschrift /
Signature:

grczww/?o@»g{

metroniX

A company of Apex Tool Group, LLC.

#05/2019
More applied non-harmonized standards or
specifications:

none

Specific Requirements:

This declaration certifies compliance with the stated
Directive, but implies no warranty of properties.

The safety and installation instructions of the product
documentation are to be considered

These products are intended for installation in
machines. Operation is prohibited until it has been
determined that the machines in which these
products are to be installed, conforms to the above
mentioned EC Directive.

Walter Wehmelyer

FM 7.3.3-5 Vers. 2.0

(2/2)
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13.3 CE conformity (Machinery directive) — STO

CE

EG Konformitatserklarung

metroniX

A company of Apex Tool Group, LLC.

# 06/2019

EC Declaration of Confarmity

Metronix MeBgeréate und Elektronik GmbH, Kocherstrasse 3, 38120 Braunschweig GERMANY

erklart hiermit in alleiniger Verantwortung, dass das
Sicherheitsmodul

hereby declares under sole responsibility that the
safety module

FSM 2.0 - STO

in Verbindung mit den Servoreglern

ARS 2102 FS, ARS 2302 FS,
ARS 2105 FS, ARS 2305 FS,
ARS 2108 FS, ARS 2310 FS,
ARS 2320 FS, ARS 2340 FS,

ARS 2360W FS
und dem Parametriertool
Metronix SafetyTool

FSM 2.0 - STO

in connection with the servo drives

ARS 2102 FS, ARS 2302 FS,
ARS 2105 FS, ARS 2305 FS,
ARS 2108 FS, ARS 2310 FS,
ARS 2320 FS, ARS 2340 FS,
ARS 2360W FS

and the configuration tool
Metronix SafetyTool

konform ist mit den Vorschriften der folgenden
Richtlinien und Normen:

Maschinenrichtlinie

2006/42/EG

Angewandte harmonisierte Normen:

EN 61800-5-2:2017

max. SIL 3

(Sicherheitsfunktionen siehe Betriebsanleitung)
EN 61800-5-1:2007 + A1:2017 (in Ausziigen)
EN 61800-3:2018

EN 62061:2005 + AC:2010 + A1:2013 + A2:2015
max. SILCL 3

(Sicherheitsfunktionen siehe Betriebsanleitung)
EN ISO 13849-1:2015

max. Kategorie 4

PLe

(Sicherheitsfunktionen siehe Betriebsanleitung)
|EC 61508 Teil 1-7:2010

max. SIL 3

(Sicherheitsfunktionen siehe Betriebsanleitung)

Konformitatsbewertung

Das bezeichnete Produkt verfiigt Gber die integrierte
Sicherheitsfunktionen STO. Es wird bestéatigt, dass der
Prufgegenstand mit den Anforderungen nach Anhang | der
Richtlinie 2006/42/EG tiber Maschinen iibereinstimmt.

Benannte Stelle

TUV Rheinland Industrie Service GmbH
Certification Body for Machinery, NB 0035
Alboinstrasse 56

12103 Berlin / Germany

Zertifikat:
01/205/5058.02/19
Giltigkeit
24.07.2024

FM 7.3.3-5 Vers. 2.0

complies with the following directives and standards:

Machinery Directive

2006/42/EC

Applied harmonized standards:

EN 61800-5-2:2007

max. SIL 3

(safety functions see manual)

EN 61800-5-1:2007 + A1:2017 (in extracts)
EN 61800-3:2018

EN 62061:2005 + AC:2010 + A1:2013 + A2;2015
max. SILCL 3

(safety functions see manual)

EN ISO 13849-1:2015

max. Category 4

PLe

(safety functions see manual)

|IEC 61508 Parts 1-7:2010

max. SIL 3

(safety functions see manual)

Conformity Assessment

The designated product offers the integrated safety
function STO. It is confirmed, that the product under test
complies with the requirements for machines defined in
Annex | of the EC Directive 2006/42/EC.

notified body

TUV Rheinland Industrie Service GmbH
Certification Body for Machinery, NB 0035
Alboinstrasse 56

12103 Berlin / Germany

Certificate:
01/205/5058.09/19
Date of expiry
2024-07-24
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Appendix

C€

Weitere angewandte nicht harmonisierte Normen
oder sonstige Spezifikationen:

keine

Besondere Bedingungen:

Diese Erkldarung bescheinigt die Ubereinstimmung
mit den genannten Richtlinien, beinhaltet jedoch
keine Zusicherung von Eigenschaften.

Die Sicherheits- und Installationshinweise der
Produktdokumentation sind zu beachten.

Die Produkte sind bestimmt zum Einbau in
Maschinen. Die Inbetriebnahme ist solange
untersagt bis festgestellt wurde, dass die Maschine,
in welche diese Produkte eingebaut werden sollen,

metroniX

A company of Apex Tool Group, LLC.

#06/2019
More applied non-harmonized standards or
specifications:

none

Specific Requirements:

This declaration certifies compliance with the stated
Directive, but implies no warranty of properties.

The safety and installation instructions of the product
documentation are to be considered

These products are intended for installation in
machines. Operation is prohibited until it has been
determined that the machines in which these
products are to be installed, conforms to the above

den Bestimmungen der o.g. EG Richtlinie mentioned EC Directive.
entsprechen.

Ort / Place _s&c?_e«__tifé{u__?f_’; ________

Datum / Date A tozons! .

Unterschrift /

Signature:

FM 7.3.3-5 Vers. 2.0
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13.4 cULus certification ARS 2320/40 FS

CERTIFICATE OF COMPLIANCE

Certificate Number E219816
Report Reference  E219816-20200722
Issue Date  2020-JULY-27

Issuedto:  Metronix Messgeraete und Elektronik GmbH

Kocherstr. 3
38120 Braunschweig GERMANY

This certificate confirms that  Product Description

representative samples of  power Conversion Equipment, Open Type, Cat. Nos. ARS
2320 FS, ARS 2340 FS

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certificate.

Standard(s) for Safety: UL 61800-5-1 STANDARD FOR ADJUSTABLE SPEED
ELECTRICAL POWER DRIVE SYSTEMS - PART 5-1:
SAFETY REQUIREMENTS - ELECTRICAL, THERMAL
AND ENERGY
CSA C22.2 NO. 274-17 ADJUSTABLE SPEED DRIVES
Additional Information:  See the UL Online Certifications Directory at
https://ig.ulprospector.com for additional information.

This Certificate of Compliance does not provide authorization to apply the UL Mark. Only the UL Follow-Up
Services Procedure provides authorization to apply the UL Mark.

Only those products bearing the UL Mark should be considered as being UL Certified and covered under UL's
Follow-Up Services.

Look for the UL Certification Mark on the product.

Bruce Mahrenholz, Director North American Certification Program

uLLLe

Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licensee of UL. For questions, please
ive at http://ul. i

contact alocal UL Customer Service
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13.5 cURus certification ARS 2360W FS

CERTIFICATE OF COMPLIANCE

Certificate Number E219816
Report Reference  E219816-20200723
Issue Date  2020-JULY-23

Issued to:  Metronix Messgeraete und Elektronik GmbH

Kocherstr. 3
38120 Braunschweig GERMANY

This certificate confirms that COMPONENT - POWER CONVERSION EQUIPMENT

representative samples of  power Conversion Equipment, Open Type, Cat. Nos. ARS
2360W FS

Have been investigated by UL in accordance with the
component requirements in the Standard(s) indicated on
this Certificate. UL Recognized components are incomplete
in certain constructional features or restricted in
performance capabilities and are intended for installation in
complete equipment submitted for investigation to UL LLC.

Standard(s) for Safety: UL 61800-5-1 STANDARD FOR ADJUSTABLE SPEED
ELECTRICAL POWER DRIVE SYSTEMS - PART 5-1:
SAFETY REQUIREMENTS - ELECTRICAL, THERMAL
AND ENERGY
CSA C22.2 NO. 274-17 ADJUSTABLE SPEED DRIVES

Additional Information:  See the UL Online Certifications Directory at
https://ig.ulprospector.com for additional information.

This Certificate of Compliance does not provide authorization to apply the UL Recognized Component Mark. Only
the UL Follow-Up Services Procedure provides authorization to apply the UL Mark.

Only those products bearing the UL Recognized Component Mark should be considered as being UL Certified
and covered under UL's Follow-Up Services.

Look for the UL Recognized Component Mark on the product.

Bruce Mahrenholz, Director North American Certification Program

uLLLe

Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licensee of UL. For questions, please
i ive at hitp://ul i

contact alocal UL Customer
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