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These operating instructions apply to:

Type Order No.

SE-Power PTL5 I/O / CANopen 50036337

I/O-Interface fur 250 Positionen 50038778 (5.5V not more employ)
I/O-Interface fur 250 Positionen 50112458 active Version
Profibus-DP Interface 50036340

Sercos-Interface 50038777

Version de cette:  SE-Power Product Manual V3.5 gb.10.01.08
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Copyrights
© 2003 Afag. All rights reserved.

The information and data in this document have been composed to the best of our
knowledge. However, deviations between the document and the product cannot be
excluded entirely. For the devices and the corresponding software in the version
handed out to the customer, Afag guarantees the contractual use in accordance with
the user documentation. In the case of serious deviations from the user
documentation, Afag has the right and the obligation to repair, unless it would involve
an unreasonable effort. A possible liability does not include deficiencies caused by
deviations from the operating conditions intended for the device and described in the
user documentation.

Afag does not guarantee that the products meet the buyer's demands and purposes
or that they work together with other products selected by the buyer. Afag does not
assume any liability for damages resulting from the combined use of its products with
other products or resulting from improper handling of machines or systems.

Afag reserves the right to modify, amend, or improve the document or the product
without prior notification.

This document may, neither entirely nor in part, be reproduced, translated into any
other natural or machine-readable language nor transferred to electronic,
mechanical, optical or any other kind of data media, without expressive authorisation
by the author.
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1 General

1.1 Documentation

This product manual serves the purpose of a safe use of the SE-POWER series
servo positioning controller. It contains safety notes, which must be complied with.

Further information can be found in the following manuals of the SE-POWER product
range:

SE-POWER Software manual” : Description of the device functionality and the
software functions of the firmware including RS232 communication. Description of
the parameterisation program Afag SE-Commander with instructions on the
commissioning of an SE-POWER series servo positioning controller.

SE-POWER CANopen manual” : Description of the implemented CANopen protocol
as per DSP402.

SE-POWER Profibushandbuch”:  Description of the implemented PROFIBUS-DP
protocol.

The implementation of the entire software functionality of the new SE-POWER series
will be subject to a step-by-step development process.

This version of the hardware manual describes the functions of firmware 2.x and
those of firmware 3.x, which is currently being developed.

Some headings and text passages in this manual contain notes in the form of or
indicating the availability of the functions in the corresponding firmware versions

10 SE-Power Product Manual V3.5 gh.10.01.08
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2 Safety notes for electrical drives and controller s

2.1Used symbols

LI Information
ﬂ' 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 voltages.
The safety note indicates a possible perilous voltage.

>

2.2General notes

In the case of damage resulting from non-compliance of the safety notes in this
manual Afag will assume any liability.

o Prior to the initial use you must read the chapters Safety notes for
ﬂ, electrical drives and controllers starting on page 11 and 8.14 Notes on
safe and EMC-compliant installation page 78.

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 controller requires proper and
professional transportation, storage, assembly and installation as well as proper
operation and maintenance. Only trained and qualified personnel may handle
electrical devices:

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 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:

SE-Power Product Manual V3.5 gh.10.01.08 11
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Education and instruction 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.

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

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:

]
]

[—o [—o [(—o [(—o

These safety notes must be complied with at all times.

Do not try to install or commission the servo drive controller 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 controller.

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

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 controller for safety and warranty
reasons.

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

Fad

DANGER!

Inappropriate handling of the servo drive controlle r and non-
compliance of 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.

2.3Danger resulting from misuse

Fad

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

12
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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!
Dangerous movements!

Danger to life, serious personal injury or property damage due to
unintentional movements of the motors!

2.4 Safety notes

2.4.1 General safety notes

€

€

[

= [&

]

The servo drive controller corresponds to IP20 class of protection as well
as pollution level 1. Make sure that the environment corresponds to this
class of protection and pollution level.

Only use replacements 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 (e.g. main switch, contactor, power
switch).

The servo drive controller may be protected using an AC/DC sensitive
300mA fault current protection switch (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.

SE-Power Product Manual V3.5 gh.10.01.08 13
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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
8.14 Notes on safe and EMC-compliant installation (page 78). 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 controller are to be found in this product manual and must be
met.

DANGER!

The general setup and safety regulations for work on power installations
(e.g. 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:

VDE 0100 Regulations for the installation of high voltage (up to 1000
V) devices

EN 60204  Electrical equipment of machines

EN 50178 Electronic equipment for use in power installations

2.4.2 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:

d

The servo drive controller 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:

d

14

Additionally secure vertical axes against falling down or lowering after the
motor has been switched off, e.g. by means of:

» Mechanical locking of the vertical axle,

SE-Power Product Manual V3.5 gh.10.01.08
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€
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[
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» 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 drive controller alone is not suitable for personal
protection!

Render 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 controller and up to 5 minutes
thereafter. Contact may result in death or serious personal injury.

Be careful during the assembly. During the assembly and also later during
operation of the drive, make sure to prevent drill chips, metal dust or
assembly parts (screws, nuts, cable sections) from falling into the device.

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

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

Carry out work in the machine area only, if AC and/or DC supplies are
switched off. Switched off output stages or controller enablings are no
suitable means of locking. In the case of a malfunction the drive may
accidentally be put into action.

Initial operation must be carried out with idle motors, to prevent
mechanical damages e.g. 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 controller and in particular the brake resistor, externally or
internally, can assume high temperatures, which may cause serious
burns.

SE-Power Product Manual V3.5 gh.10.01.08
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2.4.3 Protection against contact with electrical pa  rts

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.

DANGER!
M 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:

Before switching on the device, install the appropriate covers and
M protections against accidental contact. Rack-mounted devices must be
protected against accidental contact by means of a housing, e.g. a switch
cabinet. The regulations VGB4 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 mAl

€

Comply with the minimum copper cross-section for the ground conductor
over its entire length as per EN60617!

[

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.

€

16 SE-Power Product Manual V3.5 gh.10.01.08
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The device comprises a rapid discharge circuit for the DC bus as per
M EN60204 section 6.2.4. In certain device constellations, however, mostly
in the case of parallel connection of several servo drive controllers in the
DC bus or in the case of an unconnected brake resistor, this rapid
discharge may be rendered ineffective. The servo drive controllers can
carry voltage until up to 5 minutes after being switched off (residual
capacitor charge).

2.4.4 Protection against electrical shock by means of protective extra-low
voltage (PELV)

All connections and terminals with voltages between 5 and 50 Volts at the servo drive
controller are protective extra-low voltage, which are designed safe from contact in
correspondence with the following standards:

International: IEC 60364-4-41
European countries within the EU: EN 50178/1998, section 5.2.8.1.

DANGER!
M 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.

2.4.5 Protection against dangerous movements

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

Improper or faulty wiring or cabling

Error in handling of components

Error in sensor or transducer

Defective or non-EMC-compliant components
Error in software 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

SE-Power Product Manual V3.5 gh.10.01.08
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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!
M 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.

2.4.6 Protection against contact with hot parts

DANGER!
Housing surfaces may be hot!

€

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.

€

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

2.4.7 Protection during handling and assembly

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

DANGER!
M Risk of injury due to improper handling!

Personal injury due to pinching, shearing, cutting, crushing!

The following general safety notes apply:

18 SE-Power Product Manual V3.5 gh.10.01.08
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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 (e.g. goggles, protective
footwear, protective gloves).

€

Do not stand underneath hanging loads.

[

€

Remove leaking liquids on the floor immediately to prevent slipping.

SE-Power Product Manual V3.5 gh.10.01.08



f\ ) afag

3 Product description

3.1General

The servo positioning controller SE-POWER (SE-POWER servo 2" generation)
series devices are intelligent AC servo inverter with substantial parameterisation
possibilities and extension options. They are flexible and can be easily adapted to a
number of different applications.

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

Type key:
Example using the SE-POWER

SE-Power PTL 5

L RMS current in Amps

Type identifier

Figure 1: Type key

All servo positioning controller SE-POWER series devices have the following
features:

Space-saving compact design, directly cascadable

High quality of control due to extremely high-quality sensor technology, far superior
to conventional market standards, and better than average computer resources

Complete integration of all components for controller and power module including
RS232 interface for PC communication, CAN interface for the integration into
automation systems

Integrated universal encoder evaluation for the following encoders:

Resolver

Incremental encoder with/without commutation signals

Compliance with current CE and EN standards without additional external measures
Device design as per UL standards, UL certification in preparation

Completely closed, EMC-optimized metal housing for mounting to conventional
control cabinet plates. All devices comply with the IP20 system of protection.

Integration of all filters to fulfill the EMC regulations (industrial) inside the device, e.g.
line filter, motor output filter, filter for 24V-supply as well as inputs and outputs

Integrated brake resistor. External resistors can be connected for higher braking
energies.
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Complete galvanic separation of controller and power output stage as per EN50178.
Galvanic separation of the 24V potential area with the digital inputs and outputs,
analog electronics and the controller electronics.

Operation as speed controller or positioning controller

Integrated positioning control with wide range of functions as per CAN in Automation
(CiA) DSP402 and numerous additional application-specific functions

Jerk limit or time-optimal positioning relative or absolute to a point of reference
Point-to-point positioning with or without active positioning profile
Jogging

Short cycle times, bandwidth in current control circuit ca. 2 kHz, in speed control
circuit ca. 500Hz.

User-friendly parameterisation with the Afag SE-Commander software
Easy coupling to host controller, e.g. to a PLC via I/O level or fieldbus
High-resolution 16-bit analog input

Technology slots for extensions such as I/0O extension module or Profibus interface.
It is also possible to insert 2 fieldbus interfaces.

3.2Power supply

3.2.1 Single-phase AC supply with active PFC

The servo positioning controller SE-POWER fulfills the following demands on a servo
drive controller with active PFC stage:

Fulfillment of current standards regarding mains harmonics (EN 61000-3-2)
cos¢ > 0.97 at nominal operation (at rated output power of the PFC stage)

Sinusoidal mains current, harmonic distortion < 4% (at rated output power of the PFC
stage)

Controlled average value of DC bus voltage of 360VDC

Insensitive in the case of weak mains and short mains interruptions. In such cases
the device maintain stable (within the physical possibilities) without malfunctions

Wide input voltage range, rated voltage 230VAC
Frequency range nominal 50-60Hz +10%.

Electrical impulse load capacity for possible combination with servo positioning
controller SE-POWER converters. The device allows dynamic conversion in both
directions between motor and generator operation without dead times.

No parameterisation by user necessary

3.2.2 PFC-stage

The single-phase supply types are designed for connection to the 230VAC mains
and comprise an active PFC stage (Power Factor Control). The PFC stage is an
active mains current converter required to fulfill the corresponding standards on the
limitation of the mains harmonics. The PFC stage also serves the active control of the
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DC bus voltage. The PFC stage works according to the boost operation principle and
provides a nominal DC bus voltage of 360VDC.

The control system includes the following values:

= digital control of the DC bus voltage to an average value of 360VDC

= analog control of the input mains current

= Keeping of a sinusoidal mains current under stationary load conditions

= cos¢ > 0.97 at nominal operation (at rated output power of the PFC stage)

By use of the parameterisation program Afag SE-Commander the PFC stage
(Parameters/Device parameters/PFC) can be switched on and off. With deactivated
PFC the DC bus behaves like normal DC bus with a normal rectifier bridge.

3.2.3 DC bus coupling, DC supply
DC supply:

The direkt DC supply in supported for a supply with voltage = 60VDC by the DC-bus
connection instead of the connection to the mains.

3.3Brake chopper

A brake chopper with a brake resistor is integrated into the power output stage. If
during the generator operation the permissible charging capacity of the DC bus is
exceeded, the braking energy can be converted into heat by the internal braking
resistor. The brake chopper is software-driven. The internal braking resistor is
overload-protected by means of software and hardware.

If in a special application the power of the internal resistors should be insufficient,
they can be cut off by removing the bridge between the pin BR-CH and BR-INT of the
X9] plug. Instead, an external brake resistor is inserted between the pins BR-CH and
ZK+. This brake resistor must fulfill certain minimum specifications (see Table 8,
page 27). The output is protected against short-circuiting in the brake resistor or its
cable.

Pin BR-CH lies on positive DC bus potential and is thus not protected against ground
fault or short-circuits against mains voltage or negative DC bus voltages.

Simultaneous use of the internal and external brake resistors is not possible. The
external resistors are not automatically overload-protected by the device.

3.4Communication interfaces

The servo positioning controller SE-POWER has several communication interfaces.
The device comprises a RS232 interface, which is crucial for the connection via PC
and for using the parameterisation tool Afag SE-Commander.

The basic unit of the servo positioning controller SE-POWER also features a
CANopen interface.

PROFIBUS-DP plug-in modules can be used as extension options. Further fieldbus
modules are in progress. Customized fieldbus protocols can be realized, if
necessary.
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In any case, the servo positioning controller of this design always works as a slave to
the fieldbus.

3.4.1 RS232 interface

The RS232 protocol is mainly intended to be a parameterisation interface, but also
allows the control of the servo positioning controller.

3.4.2 CAN-Bus

The CANopen protocol as per DS301 with application profile DSP402 is
implemented.

= The specific Afag CAN protocol of the previous SE-POWER devices is no

ﬂ, longer supported by the SE-POWER series. The servo positioning
controller SE-POWER supports the CANopen protocol as per DS301 with
application profile DSP402.

3.4.3 Profibus

Support of Profibus communication as per DP-V1 (DP-V2 under preparation). For
drive technology applications the functions as per Profidrive Version 3.0 are
available. The features include functions as per Application Class 1 (speed and
torque control) as well as per Application Class 3 (point-to-point positioning). Further
Profidrive functionalities are in preparation.

It is also possible to include the device into control systems via an 1/0O mapping via
Profibus. From a control point of view, this option offers the same functionality as a
conventional PLC coupling via parallel wiring with the device’s digital I/Os.

Via a special Afag telegram it is also possible to access all device-specific functions,
exceeding the functionality defined by Profidrive.

3.4.4 1/O functions and device controller

Ten digital inputs provide the elementary control functions (see chapter 4.5.3 1/0
interface [X1], page 30):

The SE-POWER comprises a target table, in which the positioning targets are stored
and from which they can later be retrieved. At least four digital inputs serve the
purpose of target selection; one input is used as a start input.

The limit switches serve the safety limitation of the motion space. During a homing
one of the two limit switches may serve as a reference point for the positioning
control.

Two inputs are used for the power stage enabling on the hardware side as well as for
the controller enabling on the software side.

High-speed sample inputs are available for different time-critical applications
(homing, special applications...).

The servo positioning controller SE-POWER has three analog inputs for input levels
in the range of +10V to -10V. One input is designed as a differential input (16 bit), to
guarantee high interference immunity. Two inputs (10 bit) are single-ended. The
analog signals are quantized and digitalized by an analog-digital converter at a

SE-Power Product Manual V3.5 gh.10.01.08

23



f\ ) afag

resolution of 16 bit or 10 bit. The analog signals provide the setpoints (speed or
torque) for the control.
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Table 1: Technical data: Ambient conditions and qualification

Range Value
Admissible temperature ranges | Storage -25C to +70C
temperature:
Operating 0C to +40C
temperature: +40<C to +50C at reduced
power 2,5% /K

Admissible installation height

Up to 1000 m above msl, 1000 to 4000 m above
msl at reduced power

Humidity Relative humidity up to 90%, not bedewing
Protection class IP20

Pollution degree 1

CE conformity

Low-voltage directive: EN 50178

EMC regulation: EN 61 800 -3

Current harmonics:

EN 61000-3 -2

Certifications

UL in preparation

Table 2: Technical specifications: Dimensions and weight

Type

SE-POWER

Dimensions H*W*D

225%*54,5*200 mm

Dimensions of the mounting plate

240*48,5 mm

Weight

2,1 kg

Table 3: Technical specifications: Cable specifications
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Range

SE-POWER

Maximum motor cable length for interference emission as per EN 61800-3

(corresponds to EN 55011, EN 55022)

First ambient

Switch cabinet assembly (see chapter 8.14 Notes on safe
and EMC-compliant installation)

(under the here fulfilled condition of limited availability)
(residential area)

| <10m

Second ambient
(industrial area)

| <25m

Cable capacity of a phase against shield or between two
lines

C' < 200pF/m

Table 4: Technical specifications: Motor temperature monitoring

Motor temperature Range
monitoring
Digitaler sensor Normally closed contact: Reoiq < 500 Q, Rpot > 100 kQ
Analoger sensor Silicon temperature sensor, e.g. KTY81, 82 or similar
R2s = 1000 Q...2000 Q
RlOO = 1700 Q...3400 Q

4.1 Operating and display elements

On the front the servo positioning controller SE-POWER has two LEDs and one

seven-segment display to indicate the operating status.
Table 5: Display elements and RESET button

Element Function

Seven-segment display Display of operating mode and a coded error number in

the case of a malfunction

LED1 Operational state
LED2 Status display CAN bus
RESET-Button Hardware reset for processor
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4.2 Supply [X9]
Table 6: Technical specifications: Performance data [X9]

Type SE-POWER
Supply voltage 1 x100 .. 230 VAC [*
10%]
Alternative DC supply 60 .. 380 VDC
24V supply 24 VDC [+ 20%)]
(0,65 A) %
Intermediate circuit voltage 360 .. 380 VDC
with active PFC (load-
dependent)
*) plus current consumption of a possibly connected holding brake and I/Os

Table 7: Technical specifications: Internal brake resistor [X9]

Type SE-POWER
Brake resistance internal 110 Q
Pulse power 1,6 kW
Continuous power 20 W
Threshold limit 420..440 V

Table 8: Technical specifications: External brake resistor [X9]

Type SE-POWER
Brake resistance external >80 Q
Continuous power <500 W
Operating voltage > 460V

4.3Motor connection [X6]
Table 9: Technical specifications: Motor connection specifications [X6]

Type SE-POWER

Specifications for operation with 1x 230 VAC 50 Hz
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Type SE-POWER
Output power 1,0 kVA
Max. output power for 5 s 2,0 kVA
Output current 5 Arwms

Max. output current for 5 s 10 Arwms
Clock frequency max. 13 kHz
Max: mains curreqt for 4,7 Arvs
continuous operation

4.4 Motor feedback connection [X2A] and [X2B]

Different feedback systems can be connected to the servo positioning controller SE-
POWER via the universal encoder interface:

= Resolver (interface [X2A])
= Encoder (interface [X2B])
= Incremental encoder

The feedback signal is available via the incremental encoder output [X11] for master-
slave application.

4.4.1 Resolver connection [X2A]

Common resolvers are evaluated at the 9-pole D-Sub connector [X2A]. Single-pole
and multi-pole resolvers are supported.

Table 10: Technical specifications: Resolver [X2A]

Parameter Value

Transformation ratio 0,5

Carrier frequency 5to 10 kHz

excitation voltage 7 Vrwms, short circuit-proof
Impedance excitation (at 10kHz) > (20 +j20)Q

Impedance stator < (500 +j1000)Q

Table 11: Technical specifications: Resolver interface [X2A]

Parameter Value
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Parameter Value
Resolution 16 Bit

Delay time signal detection <200 us
Speed resolution ca. 4 min*
Absolute accuracy of angle detection <5

Max. rotational speed 16.000 min™

4.4.2 Encoder connection [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. If you want to use other types of encoders, please contact your sales
representative.

Standard incremental encoders without commutation signals:

This type of encoder is used with low-cost linear motor applications, to save the costs
for the provision of the commutation signals (hall sensor). With this type of encoder
the servo positioning controller SE-POWER must carry out an automatic pole position
determination after power-on.

Standard incremental encoders with commutation signals:

These are standard incremental encoders with three binary hall sensor signals. The
number of lines of the encoder can be freely parameterized (1 — 16384
lines/rotation).

There is an additional offset angle for the hall sensor signals. It is determined during
motor identification or can be set via the parameterisation software. In general, the
hall sensor offset angle is zero.

4.5 Communication interfaces

4.5.1 RS232 [X5]
Table 12: Technical specifications: RS232 [X5]

Communication Value
interfaces
RS232 As per RS232 specification, 9600 Baud to 115.2kBaud

4.5.2 CAN bus [X4]
Table 13: Technical specifications: CAN bus [X4]
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Communication
interfaces

Value

CAN controller

ISODIS 11898, full CAN controller, max. 1Mbaud

CAN protocol

CANopen as per DS301 and DS402

4.5.3 1/O interface [X1]
Table 14: Technical specifications: Digital inputs and outputs [X1]

Inputs/outputs Specifications
Signal level 24V (8V...30V) active high, conforming with EN 1131-2
Logic inputs
general Bit0 \
DINO Bit1, \ Target selection for positioning
DIN1 Bit 2, / 16 targets selectable from target table
DIN2 Bit3 /
DIN3
DIN4 Control input stage enable at High
DIN5 Controller enable at High, clear error high-low transition at Low
DING End switch input O
DIN7 End switch input 1
DINS Homing switch
DIN9 Control signal Start positioning
DIN AIN1 Start homing
DIN AIN2 Set-up mode
Logic outputs Galvanically separated, 24V (8V...30V) active high
general
DOUTO Servo controller operational 24 V, max. 100 mA
DOUT1 Homing active 24 V, max. 100 mA
DOUT?2 In position 24 V, max. 100 mA
DOUT3 Remaining distance 24 V, max. 100 mA
DOUT4 [X6] Holding brake 24V, max. 1 A
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Table 15: Technical specifications: analog inputs and outputs [X1]

Analog in-/outputs

Values

High-resolution analog

+10V input range, 16 Bit, differentially,

input: < 250ps delay time
AINO
Analog input: Optionally, this input can +10V, 10 Bit, single
AINL also be parameterized as ended,
digital input DIN AIN1 with a | < 250us delay time
switching threshold at 8V.
Analog input: Optionally, this input can +10V, 10 Bit, single
AIN2 also be parameterized as ended,

digital input DIN AIN2 with a
switching threshold at 8V.

< 250ps delay time

Analog outputs:
AOUTO and AOUT1

+10V output range, 9 bit resolution, f imit > 1kHz

4.5.4 Incremental encoder input [X10]

The input supports all common incremental encoders.

Table 16: Technical specifications: Incremental encoder input [X10]

Parameter

Value

Trace signals A, #A, B, #B, N, #N

As per RS422 specification

Max. input frequency

500 kHz

Pulse-direction interface: CLK, #CLK, DIR, #DIR,

RESET, #RESET

As per RS422 specification

4.5.5 Incremental encoder output [X11]

The output provides incremental encoder signals for processing in superimposed

controls.

The signals are generated from the encoder’s angle of rotation with a freely
programmable number of lines.

Besides the encoder signals A and B, the emulation also provides a reset pulse,
which goes to high once per rotation (for the programmed number of lines), for the
duration of a ¥ signal period (as long as the encoder signals A and B are high).
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Table 17: Technical specifications: Incremental encoder output [X11]

Parameter

Value

Number of lines

Programmable 1 — 16384 lines/rev.

Connection level

Differential / RS422 specification

Encoder signals A, B, N

As per RS422 specification

speciality

N-Trace disconnectible

Output impedance

Ra’diff =66 Q

Limit frequency

fLimit > 1,8 MHz  (lines/s)

Edge triggering (minimum pulse
width)

Can be limited by parameters

Output supply

5V, max. 100 mA

32
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5 Function overview
5.1Modules

5.1.1 LME

The linear module LME is a compact unit mounted on a linear axis with a
maintenance-free linear motor. An integreated optical distance measuring systemwith
a resolution of 1um, the precise mechanics and the tuned control system guarantee a
repeatability of +/- 0.01mm

5.1.2 PME

The Afag gantry modules PME for long strokes or heavy weights are compatible to
the remaining Afag program and proved effective in the best possible way in the daily
effort.

5.1.3 ZME

The vertical module ZME is available with stroke of 50mm and 100mm an designed
for useful loads up to 2.5kg.

5.1.4 RME

The rotation module RME distinguishes itself by its small dimensions, low weight and
the absence of distributing edges.

5.2Positioning control

5.2.1 Overview

In positioning mode a certain position is set, which is to be approached by the motor.
The current position is derived from the information provided by the internal encoder
evaluation. The position deviation is processed in the position controller and is
passed on to the speed controller.

The integrated positioning control allows jerk-limited or time-optimal positioning
relative or absolute to a point of reference. It provides the position controller and - to
improve the dynamics - the speed controller also, with the setpoints.

In the case of absolute positioning a set target position is directly approached. In the
case of relative positioning a parameterized route is run. The positioning space of

232 full revolutions allows any number of relative positioning in one direction.

The positioning control is parameterized via a target table. This includes entries for
the parameterisation of a target via a communication interface and also target
positions, which can be retrieved via the digital inputs. For each entry it is possible to
set the positioning method, the driving profile, the acceleration and the deceleration
times as well as the maximum speed. All targets can be pre-parameterized. The only
thing to do for positioning is then to select an entry and start the action. It is also
possible to change the target parameters online via the communication interface.
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The servo positioning controller SE-POWER provides 250 programmable positioning
sets.

The following settings are possible for all positioning sets:

Target position

Driving speed
Acceleration

Deceleration

Remaining distance trigger

The positioning sets can be activated via all bus systems or via the parameterisation
software Afag SE-Commander. The positioning process can be controlled via digital
inputs.

5.2.2 Relative positioning

In the case of relative positioning, the target position is added to the current position.
Since no fixed zero is required, referencing is not compulsory. It does, however,
make sense in many cases, in order to bring the drive to a defined position.

Adding of relative positionings allows for example endless positioning in one direction
for a trimming unit or a conveyor belt (incremental dimension).

5.2.3 Absolute positioning

The target position is approached independent of the current position. In order to
execute an absolute positioning we recommend prior referencing of the drive. In the
case of absolute positioning the target position is a fixed (absolute) position referred
to the zero or reference point.

5.2.4 Driving profile generator

Driving profiles are categorized in time-optimal and jerk-limited positioning. In the
case of time-optimal positioning the maximum set acceleration is used for starting
and braking. The drive approaches the target in the shortest time possible, the
velocity profile is trapezoidal, and the acceleration profile is block-shaped. In the case
of jerk-limited positioning the acceleration profile is trapezoidal and the velocity profile
is therefore of third order. Since the acceleration changes continuously, the drive is
extremely gentle on the mechanics
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Figure 2: Driving profiles of servo positioning controller SE-POWER

5.2.5 Homing

Every positioning control requires a defined zero at startup, which is determined by
means of a homing. The servo positioning controller SE-POWER can do this homing
on its own. As reference signals it evaluates different inputs, e.g. the end switch
inputs.

5.2.6 Setpoint management

For speed controlled and torque controlled modes of operation, the setpoint can be
set via a setpoint management.

Possible setpoint sources are:

= 3 analog inputs:
- AIN O, AIN 1 and AIN 2
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6 Functional safety technology

6.1

The SE-POWER servo positioning controllers support the "safe stop" safety function
with prevention of unexpected start-up as required by standard EN 954-1, category 3.

General, intended use

The standstill of the machine has to be initiated and ensured by the control system of
the machine. This applies particularly to vertical axes without self-locking mechanism
or weight compensation.

In accordance with a danger analysis / risk assessment following the machinery
directives 98/37/EEC, EN ISO 12100, EN 954-1 and EN 1050, the machine
manufacturer has to plan the safety system for the entire machine whilst taking into
account all components integrated. Among these are also electric drives.

The standard EN 954-1 subdivides the requirements placed on control systems into
five categories graduated according to the level of risk (see Table 18).

Table 18: Description of the requirements to be met

for the categories in accordance with EN

954-1
Category ¥ | Summary of requirements System behaviour ? | Principles to
achieve safety
B Safety-related parts of control | The occurrence of a
systems and/or their fault can lead to the
protective equipments, as well | loss of the safety
as their components, shall be |function. Mainly
designed, constructed, characterised
selected, assembled and by selection of
combined in accordance with components.
relevant standards to that they
can withstand the expected
influence.
1 The requirements of category | The occurrence of a
B must be met. fault can lead to the
Well-tried components and :COSS t(')f thbe f?:]ety
well-tried safety principles unction but the
must be used. probability o_f
occurrence is lower
than for category B.
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Category ¥ | Summary of requirements System behaviour ? | Principles to
achieve safety

2 The requirements of category | The occurrence of a

B and the use of well-tried fault can lead to the

safety principles shall apply. |loss of the safety

The safety function must be function between the

checked by the control system | checks.

pftthe rlnachlne at regular The loss of a safety

intervas. function is detected by

the checks.

3 The requirements of category |When a single fault

B and the use of well-tried
safety principles shall apply.
Safety-relevant parts must be
designed as follows:

it is not acceptable for a fault
in any one of the parts to
cause a loss of the safety
function.

the single fault is detected as
soon as possible in a
reasonable manner

occurs, the safety
function will remain
intact.

Some but not all faults
will be detected.

Accumulation of
undetected faults can
lead to the loss of the
safety function.

Mainly
characterised
by structure

4 The requirements of category | When faults occur, the
B and the use of well-tried safety function always
safety principles shall apply. |remains intact.
dSaf(.ety-rgle\./ta;]ntt partﬁ mustl b_e Faults will be detected
efr'gnr? n\?” va;lr? %'tarr]'r:]e S in time to prevent the
permanent Sefi-monitoring, loss of the safety
complete error detection! function
1) The categories are not meant to be applied in any given sequence or
hierarchic order in terms of safety requirements.
2) The risk assessment will indicate whether the total or partial loss of the safety

function(s) arising from faults is acceptable.
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The standard EN 60204-1 describes possible actions for emergency situations and
defines the terms EMERGENCY OFF and EMERGENCY STOP (see Table 19)

Table 19: EMERGENCY OFF and EMERGENCY STOP as per E N 60204-1

Action Definition (EN 60204-1) Emergency situation

EMERGENCY | This intervention is used to achieve |An EMERGENCY OFF has

OFF electrical safety in an emergency to be used if there is a risk of
situation by disconnecting the electric shock or another risk
electrical power to a complete caused by electricity.

system or installation or part of it.

EMERGENCY |This intervention is used to achieve |An EMERGENCY STOP is

STOP functional safety in an emergency used to stop a process or a
situation by stopping a machine or movement which has
moving parts. become hazardous.

The “safe stop” function will not cause an electrical isolation. It therefore provides no
protection against electric shock. It is thus impossible to achieve an EMERGENCY
OFF in the normative sense by using the "safe stop" function, because in order to do
so, the entire system would have to be shut down via the power switch (main switch
or power contactor).

There are three stop categories for an EMERGENCY STOP as per EN 60204-1
which can be used depending on a risk analysis (see Table 20).

Table 20: Stop categories

Stop Uncontrolled stop. Standstill by EMERGENCY OFF or
category O |immediate disconnection from power. |EMERGENCY STOP
Stop Controlled stop. Power is disconnected | EMERGENCY STOP
category 1 |when the machine has come to a
standstill.
Stop Controlled stop. Power is not not suitable for EMERGENCY
category 2 |disconnected when the machine is at a |OFF or EMERGENCY STOP
standstill.
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6.2Integrated "safe stop” function

The “safe stop” function does not protect against electrical shock. It only
offers protection against dangerous rotary motion!

6.2.1 General / description of "safe stop" function

The “safe stop” function safely interrupts the power supply to the drive. The drive
may not generate any torque and therefore no dangerous rotary motion. In the case
of hanging loads additional measures must be taken to safely prevent sagging (e.g.
mechanical holding brake). In “safe stop” mode, the standstill position does not have
to be monitored.

There are basically three suitable measures to bring about a “safe stop”:
= contactor between mains and drive system (power contactor)
= contactor between power section and drive motor (motor contactor)

= safe pulse inhibitor (inhibiting of pulses form power semiconductor, integrated into
SE-POWER)

The use of the integrated solution (safe pulse inhibitor) offers several advantages:
= |ess external components, e.g. contactors

= |ess wiring and space needed in switch cabinet

= |ower cost

Another advantage is the availability of the system. With the integrated solution the
intermediate circuit of the servo controller can remain loaded. As a consequence,
there are no significant waiting times for a system restart.
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Figure 1: Block diagram “safe stop” as per EN 954-1 category 3

If the “safe stop” function is not needed, bridge pins 1 and 2 to [X3].

A “safe stop” as per EN 954-1 category 3 requires two channels, i.e. a restart must
be safely prevented two ways, completely independent of each other. These two
ways of interruption, the power supply to the drive and the safe pulse inhibitor, are
called shut-down paths.

1. Shut-down path:

Output stage enabling via [X1] (inhibition of PWM signals; die IGBT drivers will no
longer be addressed with modulation patterns.)

2. Shut-down path:

Interruption of power supply to the six output stage IGTBs via [X3] by means of a
relay (relays will cut the power supply to the IGBT optocoupler drivers to prevent
PWM signals from getting to the IGBTS.)

Between the triggering of the output stage supply relay and the monitoring of the
driver supply a plausibility test will be performed in the pP. This will detect errors in
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the pulse inhibitor and will also suppress the error message E-05-2 ("Driver voltage
fault") occurring during normal operation.

3. Floating feedback contact:

The integrated circuit for the “safe stop” function also has a floating feedback contact
([X3] pins 5 and 6) for the existence of the driver supply. This contact is designed as
a normally closed contact. It, for example, has to be connected to the superordinate
control. At regular intervals (e.g. PLC cycle or with each “safe stop” request), the PLC
has to perform a plausibility check between the triggering of the driver supply relay
and the feedback contact (contact open = driver supply available).

In the case of an error during the plausibility check, further operation must be
prevented, e.g. by eliminating the controller enabling or by shutting down the power
contactor.

6.2.2 Safe holding brake activation

In the case of activation of the "safe stop” function, the holding brake is switched
currentless (brake applied); (see block diagram).

1st Channel:

During operation the holding brake is controlled with the DIN5 (controller enabling)
(see timing diagram below). The first shut-down path “output stage enabling” acts on
the brake driver via the pP and switches the holding brake currentless (brake
applied).

2nd Channel:

The second shut-down path “triggering of driver supply relay” directly acts on s
MOSFET which deactivates the holding brake (brake applied).

The user is responsible for the dimensioning and the safe functioning of the
holding brake. The functioning of the brake must be checked and ensured

by means of a suitable brake test.
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6.2.3 Mode of operation / timing:

The following timing diagram shows how the "safe stop"” function works in connection with the
controller enabling and the holding brake:

"safe stop” o - ) ¢« "safe stop"
a : Triggering of pulse amplifier supply relay (optocou pler driver) :
X3.2(24V) ... : g . Timing of "safe stop"
JJ activation variable.
To be determined by user,
e.g. by means of safety
2. shut-down path switching devices, depending
on application.
X3.2(0V).. >
A * Supply of pulse amplifiers (optocoupler driver) / t
“ON“(15V) . |............ Lo g 5 . Discharge curve of
: S/ electrolytic capacitors for the
supply of the pulse amplifiers
“OFF” - >
A : Floating feedback contact for driver supply / t
open ... T (X3.5/6) s : :
: S
closed . >
4 EOutput stage enabling (X1, DIN4) t
“ON” .. ; i (7
JJ
Timing of output
stage enabling 1. ShUt-dOWﬂ path
variable
“OFF" >
Controller enabling (X1, DIN5) t
~
I
A A 4
a :internal output stage enabling t
ON' | {controlled by pP) I
)
“OFF” . : : : : : : R
A iAnsteuerung Haltebremse (X6.1/2) t
gelést (24V). | ... .
: : : I :
.. Delay until brake is Delay until brake is _.]
released! applied!
: : : Can be set via Metronix ServoCommander ™ : :
fest (OV). : : — : = : : >
4 Set speed "n" : o : ‘ t
n.. : : : g
S
Both ramps ca be set
e separately via
: Metronix ServoCommander ™
n=0. . v — : : — v . >
. Seven-segment Lo : : Co : : t
o d|s;.alay ,
7 H ” 1 H ”
- I >
) e
. . . N . N . N . . . . . t
t1 t2 t3 t4 t5 t6 t7 t8 t9t10 t11 t12 t13

Figure 2: Timing of “safe stop” as per EN 954-1 cat  egory 3
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Description of the timing diagram:

This timing diagram has been generated using as an example the speed control
under consideration of the controller enabling DIN 5 at [X1]. For applications with
field buses the controller enabling is also controlled by the respective field bus.
Depending on the application, the mode of operation can be parameterized via Afag
SE-Commander™.

[m]

Note:
ﬂp In contrast to the functional operation, the “safe stop” mode is
marked in BOLD!

Initial state:
= The 24V supply is switched on and the intermediate circuit has been loaded.

= The servo controller is in “safe stop” mode. This status is indicated by a flashing
“H” on the 7-segment display.

In order to reactivate the output stage of the servo controller and thus to operate the
connected motor, the following steps must be followed:

1. The triggering of the relay that switches the supply voltage of the output stage
drivers (2" shut-off path) happens at the time t1 via [X3] with 24V between
pins 2 and 3.

2. The driver supply is charged.

3. The floating feedback contact ([X3] pins 5 and 6) for the plausibility check
between the triggering of the driver supply relay and the availability of the
driver supply is opened no later than 20ms after t1 (t2-t1).

4. Approx. 10ms after the opening of the feedback contact the “H” will disappear
from the display at the time t3.

5. The time for the output stage enabling ([X1], DIN4) can for the most part be
freely selected (t4-t1): The enabling may be at the same time as the triggering
of the driver relay, but must happen approx. 10us (t5-t4) prior to the rising
edge of the controller enabling ([X1], DIN5), depending on the application.

6. With the rising edge of the controller enabling at the time t5 the release of the
holding brake of the motor (if available) will be initiated and the output stage
will be internally enabled. Releasing the brake is only possible if the triggering
of the relay that switches the driver supply is pending, since this will trigger a
MOSFET, which is located in the circuit of the holding brake. The
parameterization program Afag SE-Commander™ can be used to set a delay
(t6-t5). That way the drive will remain at “0” speed for the time set and only
after this time has run out at t6, the drive will start approaching the set speed.
This delay is set so that the existing holding brake is safely released before
the rotary motion starts. For motors without holding brake this time can be set
to 0.
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7. At the time t7 the drive will have reached the set speed. The necessary ramp
settings can be parameterized via Afag SE-Commander™.

The following steps show how to get a rotating drive to a “safe stop”:

1. Before activating the “safe stop” (i.e. driver supply relay “OFF” and output stage
enabling “OFF”; both shut-down paths inhibit the PWM signals) the drive should
be stopped by deactivating the controller enabling. Depending on the application,
the brake ramp (t9-t8) can be set via Afag SE-Commander™ (“Quick stop
deceleration”).

Activation of the “safe stop” function during operation will cause the drive
w to run down. If the drive has a holding brake it will be activated. It is

therefore very important to make sure that the motor brake can actually
stop the motion of the drive.

2. After O speed has been reached, the drive will be controlled to this set value for a
parameterizable drop-out delay time (t10-t9). This parameterizable time is the
deceleration, at which the holding brake of the motor is applied. This time
depends on the holding brake and must be set by the user. For applications
without holding brake this time can be set to 0.

3. After this time has run out, the internal output stage enabling will be switched off
by the uP (t10).

The holding brake will definitely be activated as soon as the “brake ramp time + set
drop-out delay time” has run out, even if it the drive has not yet been able to stop!

4. As of t10 the “safe stop” can be activated (simu ltaneous deactivation of
triggering of driver supply relay and output stage enabling). The time (t11-
t10) depends on the application and must be set by the user.

5. With the withdrawal of the trigger signal for th e relay that switches off the
driver supply (t11) the capacitors in this voltage branch will be discharged.
Approx. 80ms (t12-t11) after the withdrawal of the  trigger signal for the relay
that switches off the driver supply, the feedback c ontact ([X3], pins 5 and 6)
will be closed.

6. At the time t13 the letter “H” will be shown on the 7-segment display of the
servo controller for the visualization of the “safe stop” function. This will
happen no later than 30ms after the closing of the floating feedback contact
(t13-12).
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6.2.4 Application examples

6.2.4.1 Emergency stop circuit:

PLC

Inputs

Outputs

EMERGENCY STOP
requested

EMERGENCY
STOP request

t

Feedback driver supply

+24V

Output stage driver supply
Controller enabling

Output stage enabling

EMERGENCY
STOP
switching
device
EN954-1 KAT3

Power

O |

Drawn contact
position:
EMERGENCY
STOP requested
or supply voltage
switched off
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N

+24V |
O— 10

|

ov
O—— 11

L

| Mains input

| 24V Input ARS 2100

(

L

9

[I—

21

SE-Power

[X1] /O communication

DIN5: Controller enabling

DIN4: Output stage enabling

|
|
|

+24V
O—

[-]

[X3] SAFE STANDSTILL / SUPPLY 24V

24V-Input

| Triggering of relay

o[~

=}
<

-]

JL)V

n.c.

NC1

T

Figure 3: Emergency-off circuit in accordance with
accordance with 60204-1.

2]

? output stage

Driver supply of

uP

945-1, category 3, and stop category 0 in
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Mode of operation:

The EMERGENCY STOP request inhibits the output stage enabling and the
triggering of the relay for the driver supply of the IGBT output stage via the
EMERGENCY STOP contactor. The drive coasts down and at the same time the
holding brake of the motor, if available, is activated.

The servo controller is in “safe stop” mode.

The EMERGENCY STOP contactor has been approved as per EN954-1, safety
category 3.

A superordinate control monitors the “EMERGENCY STOP request” and “driver
supply feedback” signals and checks them for plausibility. In the case of an error the
power contactor will be shut down.

The DC-link voltage remains present and can be used by the drive immediately after
deactivation of the EMERGENCY-STOP switching device and after the enabling of
the controller.

The connection of the motor and the optional holding brake are not shown here,
please refer to chapter Fehler! Verweisquelle konnte nicht gefunden werden.
Fehler! Verweisquelle konnte nicht gefunden werden..

The brake of the motor has to be designed such that it can stop the
: movement of the drive.
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6.2.4.2 Safety door monitoring

Request for standstill as per EN 60204-1 (stop cate gory 1)

PLC

Inputs Outputs

Power K1

Safety door open contactor
[m—
; | [X9.] Power supply
: —_

Safety door monitor L :
—open UM R
' —— Mains input

O .
. N .
o—r  — 2

+24V

Output stage driver supply
Output stage enabling

Feedback driver supply
Controller enabling

oV | 24V Input ARS 2100
Drawn contact Oo— 11
Safety door \ \ \ position: Safety

switch door open or

EN954-1 KAT3|-7-" \ ----- supply voliage

|
|
? |
switched | SE-Power
|
|
|
|

off

[X1] /O communication
+24V L

9 DINS5: Controller enabling

|
i 21 | DIN4: Output stage enabling
|

|
|
| [X3] SAFE STANDSTILL / SUPPLY 24V

]

24V-Input

[

| ) Driver supply of
Triggering of relay ? output stage

e

v L

N

()
<
wl—

uP

[

N
=}
o

[

@[w
Pz zZ
@] (@]
N a3

~~

Figure 4: Safety door monitoring in accordance with 945-1, category 3, and stop category 0 in
accordance with 60204-1.
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Mode of operation:

The request to stop the drive will set the controller enabling to low.

The drive will approach 0 speed using the set deceleration ramp (parameterizable via
Afag SE-Commander™).

After the ramp time (including drop-out delay time of holding brake, if available) has
run out, the triggering of the driver supply relay and the controller enabling will be
cancelled by the superordinate control.

A superordinate control monitors the “safety door open”, “output stage driver supply
output” and the “driver supply feedback” signals and checks them for plausibility. In
the case of an error the power contactor will be shut down.

The opening of the safety door will also interrupt the output stage enabling and the
triggering of the driver supply relay. The servo controller is in “safe stop” mode and
protected against restart.

The safety door switching device has been approved as per EN954-1, safety
category 3.

The DC-link voltage remains present and can be used by the drive immediately after
the safety door has been closed.

If the safety door is opened without a request for a standstill, the drive will run out as
per EN 60204-1 stop category 0 and at the same time the holding brake of the motor
will be applied, if available. The drive is in “safe stop” mode and protected against
restart.

It is also possible to use a door position switch, which keeps the safety door closed
until the drive has come to a complete standstill or the “feedback driver supply” signal
indicates the safe mode and the plausibility check have been successfully completed.
However, the “safe stop” mode offering protection against restarting is only activated
with the opening of the safety door (nor shown).

Another possible application is the use of a safety door switching device with delayed
contacts. The opening of the safety door has a direct impact on the controller
enabling, whose falling edge causes a controlled stopping at a set deceleration ramp.
The signals “output stage enabling” and output stage driver supply” are then switched
off with a delay via the safety module. The drop-out delay time must be matched to
the deceleration ramp time (not shown).

The brake of the motor has to be designed such that it can stop the
: movement of the drive.
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7 Mechanical installation

7.1 Important notes

Only use the servo positioning controller SE-POWER as a built-in device for switch
cabinets

Mounting position vertical with supply lines [X9] on top
Mount to control cabinet plate using a fastening strap

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

The servo positioning controller SE-POWER 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 positioning controller SE-POWER are
subject to high thermal stress, a space of 59 mm is recommended!

Figure 3: Servo positioning controller SE-POWER: Installation space
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100 mm installation free space for a sufficient ventilation of
the servo positioning controllers
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7.2View of the device

‘ Assembly mounting plate
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Figure 4: Servo positioning controller SE-POWER: Front view
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L: connection for main
phase: 48 .... 230VAC

ZK-: neg. DC bus
voltage

N: Connection for the
mains neutral conductor

BR-INT: Connection for
the brake chopper

ZK+: pos. DC bus
voltage

BR-CH: Connection for

the brake chopper

PE: Connection for the
ground conductor from
mains

+24V: Connection for the
24VDC

Connection for the shield

P

‘ [X11]: Incremental encoder output P

GND24V: Connection for
the GND 24VDC

[X10]: Incremental encoder input P—

[X1]: I/O interface

Figure 5: Servo positioning controller SE-POWER: Top view
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[X2B]: Connection for the encoder }—

©000000 © @
00000000

[X2A]: Connection for the resolver }—

©/(550500Y0|| O
000000

d3AATOSTY [vex] ¥3aodN3 [gezx]

AT

BR+:Connection for the
holding brake

Connection for the outer
shield from the motor
cable

PE: Connection for the
inner shield for the
holding brake and the
temperature sensor

BR-:Connection for the
holding brake

-MTdig: Connection for
the motor temperature
sensor

|

+MTdig: Connection for
the motor temperature

W: Connection for the
motor phase 3

Figure 6: Servo positioning controller SE-POWER: Bottom view

7.3Mounting

PE: Connection for the
motor ground conductor

V: Connection for the
motor phase 2

©

[ox]

[

@

UL

U: Connection for the
motor phase 1

The servo positioning controller SE-POWER has attachment lugs on the top and the
bottom of the device. These are used to mount the servo positioning controller
vertically to a control cabinet plate. The lugs are part of the cooling body profile,
thereby providing optimum heat transmission to the control cabinet plate.

Please use M5 screws for the mounting of the servo positioning controller SE-

POWER
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234,5 mm.
240 mm.

219 mm.

R2,6

|
—-—
|
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}4—24,25 mm.—» 4—‘ !

le— 48 5 mm.——»{| ca. 2mm.

—54,5 mm. +0,5 mm.

Figure 7: Servo positioning controller SE-POWER: Mounting plate
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8 Electrical installation

8.1 Connector configuration

The servo positioning controller SE-POWER is connected to the supply voltage, the
motor, the brake resistor and the holding brakes as shown in Figure 8.

motor
protection ——
48VAC...230VAC swich | M X9
L o o//o _r\_ 3 L
N o o/c _r\_ ‘ N
PE o— fm—————————— ZK+
| Bridge circuit
External for internal ZK-
brake brake resistor
resistor I I: BR-INT
|
g Ay S ——— BR-CH
PE
F1
+24V © +24V
24V Supply
oV o GND24V
Ground conductor from motor
Permanent-magnet
synchronous machine ;7 @ X6
———— - ,
4 - — — — o
{ I/ \\ I/ \\ U
T !I I !’ !
SM T ) v
[ [
& — — w
| | | |
— s PE
| /ﬁ“""":—/\ | MTdi
HRE HRE 9
[ (R -
'.'./': it ': -MTdig
T 1Y
Lo Loas PE
\ /T‘IL ——————— -1—,1\ ll
24V /1A Ay Yy BR+
for the u }1 “{ }l
holding brake 4 /',’ ‘L/',' BR-
S V.
X2A | X2B
<E)< Resolver / Encoder
Motor feedback

Figure 8: Connection to power supply and motor

The operation of the servo positioning controller SE-POWER requires a 24V voltage
supply source for the electronics supply, which is connected to the terminals +24V

and GND24V.

The connection to the supply for the power output stage is either made to terminals
L1 and N for AC supply or to ZK+ and ZK- for DC supply.

SE-Power Product Manual V3.5 gh.10.01.08



f\ ) afag

The motor is connected to terminals U,V,W. The motor temperature switch (PTC or
normally closed contact) is connected to terminals +Mtdig and —Mtdig, if it is lead into
one cable together with the motor phases. If an analog temperature sensor (e.qg.
KTY81) is used in the motor, it is connected via the encoder cable to [X2A] or [X2B].

The connection of the shaft encoder via the D-Sub connector to [X2A] / [X2B] is
roughly shown in Figure 8.

The servo positioning controller SE-POWER must be connected to ground with its PE
connection.

The SE-POWER must be completely wired first. Only then may the operating
voltages for the DC bus and the electronics be switched on. In the case of inversed
wiring of the operating voltage connections, excessive operating voltage or in the
case of confusing the connections for operating voltage and motor the servo
positioning controller will be damaged.

8.2 SE-POWER complete system

The complete servo positioning controller SE-POWER system is shown in Figure 9.
The following components are required for using the servo positioning controller:

Main switch mains supply

Fault current protection switch (RCD), AC/DC sensitive 300mA
Automatic circuit breaker

Servo positioning controller SE-POWER

Motor with motor cable

Mains cable

The parameterisation requires a PC with serial connection cable.
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Power connection 230 VAC

Main switch

Automatic
circuit breaker

RCD
Residual
Current Device

ﬁ/ Power supply 24VDC

External brake resistor
(if required)

N N

Motor with the Motor
feedback

PC with the
ServoCommander

Figure 9: Complete setup of the SE-POWER with motor and PC

8.3 Connection: Power supply [X9]

The servo positioning controller SE-POWER receives its 24 VDC power supply for
the control electronics also via connector [X9].

Depending on the device design the mains voltage supply may be single-phase or
three-phase. As an alternative to AC feed or for the purpose of DC bus coupling a
direct DC supply for the DC bus is possible.
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8.3.1 Deuvice side [X9]
PHOENIX Mini-Combicon MC 1,5/9-G-5,08

8.3.2 Counterplug [X9]

PHOENIX Mini-Combicon MC 1,5/9-ST-5,08

PHOENIX Mini-Combicon connector housing 12-pole, KGG-MC 1,5/12
Coding to PIN9 (GND24V)

8.3.3 Pin configuration [X9]
Table 21: Pin configuration [X9]

Pin Denomination | Value Specification

No.

1 L 230V AC Mains phase

2 N 230V AC Mains neutral conductor

3 ZK+ <440V DC Pos. DC bus voltage

4 ZK- GND_zZK Neg. DC bus voltage

5 BR-INT <440V DC Connection of internal brake resistor
(bridge to BR-CH when using the internal
resistor)

6 BR-CH <440V DC Brake chopper connection for internal
brake resistor against BR-INT and external
brake resistor against ZK+

7 PE PE Connection ground conductor from mains

8 +24V +24V [ 1.5A Supply for control part (0.5A) and holding
brake (1A)

9 GND24Vv GND24 Reference potential supply
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8.3.4 Connection notes [X9]

PHOENIX-MINI-COMBION

Power supply at the X9

L
N

ZK+
ZK-

BR-INT

BR-CH
PE

+24V
GND24V

® ¢ ¢ ¢ ¢ ¢ ¢ o o

W W W W W

Figure 10: Supply [X9]

The servo positioning controller SE-POWER has an internal brake chopper with
brake resistor. For more brake power it is possible to connect an external brake
resistor to the connector [X9].

Table 22: Connector [X9]: External brake resistor

Pin Denomination | Value Specification

No.

5 BR-INT <440V DC | Connection of internal brake resistor
(bridge to BR-CH when using the internal
resistor)

6 BR-CH <440V DC | Brake chopper connection for internal brake
resistor against BR-INT and external brake
resistor against ZK+

o If no external brake resistor is used, a bridge must be connected between
ﬂ, PIN5 and PING, in order for the DC bus discharge and DC bus rapid
discharge to function properly!

8.4 Connection: Motor [X6]

8.4.1 Device side [X6]
PHOENIX Mini-Combicon MC 1,5/9-G-5,08

8.4.2 Counterplug [X6]

PHOENIX Mini-Combicon MC 1,5/9-ST-5,08

PHOENIX Mini-Combicon connector housing 12-pole, KGG-MC 1,5/12
Coding to PIN1 (BR-)
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8.4.3 Pin configuration [X6]
Table 23: Pin configuration [X6]
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Pin | Denomination | Value Specification
No.
1 BR- 0V brake Holding brake (motor), signal level
dependent on switch status, high side /
2 BR+ 24V brake low side switch
3 PE PE Cable shield from motor
4 -MTdig GND Motor temperature sensor, normally
closed contact, PTC, KTY...
5 +MTdig +5V / 5mA
6 PE PE Ground conductor from motor
7 wW 0...270VRrus Connection of three motor phases
0...2,5 Arus (SE-
8 Vv POWER)
0..5Arvws (SE-
9 U POWER)
0...1000Hz
= The cable shield of the motor cable must also be connected to the
ﬂ, controller housing (PE screw terminal).

8.4.4 Connection notes [X6]

Motor side connector

BR-

BR+

PE (optional)

-MTdig

+MTdig

PE (Motor)

Motor Phase W resp. 3

Motor Phase V resp. 2

Motor Phase U resp. 1

Connector housing

Motor housing

PHOENIX-MINI-COMBION
at the X6

|

[y

X

X

X
|

I

® & ¢ ¢ ¢ o

Ol | N ||| W|DN

W B W W W B

e 6 o o o o

Figure 11: Motor connection [X6]

Length of unshielded cores maximum 35 mm.
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Cable shield
(optional)
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Connect total shield on controller side flat to PE terminal; maximum length 40 mm.

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

Via terminals ZK+ and ZK- the DC bus of several servo positioning controllers SE-
POWER can be interconnected. The coupling of the DC bus is interesting for
applications with high brake energies or if movements have to be carried out even in
the case of power failure. For further information please refer to Application Note 67.

A holding brake can be connected to terminals BR+ and BR- of the motor. The
arresting brake is fed by the servo positioning controller’s power supply. Note the
maximum output current provided by the servo positioning controller SE-POWER. A
relay may have to be placed between the device and the arresting brake as shown in
Figure 17:

Br+ M \

Br- [ —

SE-Power

Resistor and — | j |
capacitor for

— ]

spark extinguishing E
OI l O GND power supply
i +24 V brake

GND brake

+24 V power supply

free-wheeling diode
Motor

Figure 12: Connecting a holding brake with high current draw (> 1A) to the device

O The switching of inductive direct current via relay produces strong

ﬂ' currents and sparking. For interference suppression we recommend
integrated RC suppressor elements, RC element with 22Q in series with
0.47uF.

8.5 Connection: /0O communication [X1]
The servo positioning controller SE-POWER features two potential ranges:
Analog inputs:
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All analog inputs refer to AGND. AGND is internally connected with GND, the
reference potential for the control part with pC and AD converters in the controller.

This potential range is galvanically separated from the 24V range and from the DC
bus.
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These signals refer to the 24V supply voltage of the servo positioning controller SE-
POWER which is fed via [X9], and separated from the reference potential of the
control part by means of optocouplers.

I AIND |
. e B oy o HE
| #AINO i |
T p Pin Nr 41_}1— .
:’__ _______ \\ Ixi T [jl |
] L1 —
" AIND N b 2 Sl ! |
A
| A
j:; #AIND ";'. 18] e .
[A] |
L] 1]
I AlNT 11 3 -
L] 1l I
i AIN2 T &l L
m Tt
I i AGND |
i 1 c
0l +\VREF i1 4 +VREF
e T ' 1 ~15V |
1 i — .
I AGND 11114
—t T+ - |
Iy 11 .
[N ! I
[ i1
(| P -
1 AMOND 1
—— U & I
: l,. 1 || AGMD :
]
ol 1 AMON1 L 5| — — |
] | | | — I
[} I
AMON — o
o L\ AGND ;114 o L :
I \\ ] B l |
° | TTTTTTT T "E___IL|'" AGND :
I ] AGND I
] ry Y\ - — — — — 'l
100 mA J: l C
e I' T : T'zwuc |
o T T C
1 [
- i DIiNO h |
1 . i .
4 1 : i
L]
s ' DINg ! I
L I I
i DOUTO 1
1 1 .
~_ Il T N T I
= 100 ma ! : :
* max ! .
DOUT3
m e ' |
\ GND24 |
- T
5 .
\\ I
————— ——————— ¥ .
e I |

Figure 13: Circuite diagram conction [X1]
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The servo positioning controller SE-POWER comprises one differential (AINO) and
two single-ended analog inputs, designed for input voltages within a range of +10V.
The inputs AINO and #AINO are lead to the control via twisted cables (twisted pair
design).

If the control comprises single-ended outputs, the output is connected to AINO and
#AINO is put on the reference potential of the control. If the control has differential
outputs, they are to be connected 1:1 to the differential inputs of the servo positioning
controller SE-POWER.

The reference potential AGND is connected to the reference potential of the control.
This is necessary in order to prevent the differential input of the servo positioning
controller SE-POWER from being overridden by high "common-mode interference".

8.5.1 Device side [X1]
D-SUB connector, 25-pole, female

8.5.2 Counterplug [X1]
D-SUB connector, 25-pole, male
Housing for 25-pole D-SUB connector with bolting screws 4/40 UNC

= NOTE!

In the positioning mode the analog ground (PIN 14) must be connected to
the ground of the 24 VDC supply voltage (PIN 6)!
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Table 24: Connector configuration: 1/0 communication [X1]

Pin No. | Denomination | Value Specification
1 AGND ov Shield for analog signals, AGND
14 | AGND oV Reference potential for analog signals
2 AInO Uon = £10V Setpoint input 0, differential, max. 30V
R, =20kQ input voltage
15 | #AIn0
3 DIN AIN1 Start_ref Start homing
16 | DIN AIN2 Set-up Set — up mode
4 +VREF +10V Refere_nce output for setpoint
potentiometer
17 | AMONO +10V Analog monitor output O
5 AMON1 +10V Analog monitor output 1
18 | +24V 24V [ 100mA 24V supply out
6 GND24 corresponding Reference potential for digital I/Os
GND
19 | DInO POS BItO Target selection positioning BitO
7 Dinl POS Bitl Target selection positioning Bitl
20 | DIn2 POS Bit2 Target selection positioning Bit2
8 DIn3 POS Bit3 Target selection positioning Bit3
21 | DIn4 FG_E Power stage enable
9 DIn5 FG_R Controller enable
22 | DIn6 ENDO Input end switch 0 (locks n > 0)
10 DIn7 END1 Input end switch 1 (locks n < 0)
23 | DIn8 Ref Homing switch
11 DIn9 START Input for positioning start
24 | DOut0 / 24V [ 100mA Servo controller operational
READY
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Pin No. | Denomination | Value Specification
12 DOutl 24V [ 100mA Homing active
25 | DOut2 24V [ 100mA In position
13 DOut3 24V [ 100mA Remaining distance

You don’t use the grey fields in the positioning mode.

8.5.4 Cable type and design [X1]

Often, an unshielded cable is sufficient for the 24V signals. In heavily disturbed
surroundings or in the case of long cables (I > 2m) between the control and the servo
positioning controller SE-POWER Afag recommends the use of shielded cables.

In spite of the differential design of the analog inputs of the SE-POWER the cables
should not be unshielded, since interferences, e.g. due to switching contactors or
final stage interferences of the converters can reach high amplitudes. They couple
into the analog signals and cause common-mode interference, which may lead to
deviation of the analog measured values.

In the case of limited cable lengths (I < 2m, wiring inside control cabinet) the outer
dual-sided PE shield is enough to guarantee undisturbed operation.

For optimal interference suppression on the analog signals the cores for the analog
signals are to be shielded together and separate from others. This internal cable
shield is at the SE-POWER on one side connected to AGND (Pin 1 or 14). It can be
connected on both sides in order to establish a connection between the reference
potentials of the control and the servo positioning controller SE-POWER. Pins 1 and
14 are directly connected to each other inside the controller.

8.5.5 Connection notes [X1]

The digital inputs are designed for control voltages of 24V. Due to the high signal
level a higher interference immunity of these inputs is already guaranteed. The servo
positioning controller SE-POWER provides a 24V auxiliary voltage, which may be
loaded with a maximum of 100 mA. This way the inputs can be activated directly via
switches. Activation via the 24V outputs of a PLC is, of course, also possible.

The digital outputs are designed as so-called "high-side switches ". That means that
the 24V of the servo positioning controller SE-POWER are actively switched through
to the output. Loads such as lamps, relays, etc. are thus switched from the output to
GND24. The four outputs DOUTO to DOUT3 can be loaded with a maximum of
100mA each. The outputs can also be lead directly to 24V inputs of a PLC.
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8.6 Connection: Safe Standstill [X3]

The description of the safety function "safe stop" is in chapter 6 Functional safety
technology.

8.6.1 Configuration on the device [X3]
=  PHOENIX Mini-Combicon MC 1.5/6-STF-3.81

8.6.2 Mating connector [X3]
=  PHOENIX Mini-Combicon MC 1.5/ 6-GF-3.81

8.6.3 Pin assignment [X3]

Table 25: Pin assignment [X3]

Pin | Name |Value Specification
no.
1 24V |24VDC 24VDC supply, led out

(Without safety measures in accordance with category
3: Bridge pin 1 and 2)

2 REL |0V /24VDC |Setting and resetting of the relay for interrupting the
driver supply of the output stage

3 oV oV Reference potential for PLC

4 — Not connect

5 NC1 |250VAC max. | Floating response contact of driver supply;

switching normally closed contact
6 NC2 |voltage
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PHOENIX MINI COMBION

at [X3]

Without the safety function "safe stop":
bridge pins 1 and 2

Ol B~ W|IN]| P

8.7Figure 5: Connection notes [X3]: without safet

8.8 Resolver [X2A]

8.8.1 Device side [X2A]

= 1 D-SUB connector, 9-pole, female

8.8.2 Counterplug [X2A]

= D-SUB connector, 9-pole, male

ﬁ§ﬁ
210 ) ) )l ) %

y function Connection:

Housing for 9-pole D-SUB connector with bolting screws 4/40 UNC

8.8.3 Pin configuration [X2A]
Table 26: Pin configuration [X2A]

Pin No. Denomination | Value Specification

1 S2 3,5VRrus / 10kHz SINE trace signal, differential

2 S1 3,5Vrums / 10kHz COSINE trace signal, differential

3 AGND oV Shield for signal pairs (inner
shield)

8 MT- GND Reference potential temperature

sensor

4 R1 TVrus la < Carrier signal for resolver

50mARM5
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Pin No. Denomination | Value Specification
9 R2 GND
5 MT+ +5V / 5mA Motor temperature sensor,
normally closed contact, PTC,
KTY...

8.8.4 Cable type and design [X2A]
We recommend using the encoder connection cables from Afag.
Encoderkabel Typ 4(50036658)

8.8.5 Connection notes [X2A|]

— — — ————————————————— -~
|1
!
\L

XXX XD

___________________ N R2 / carrier-

D-SUB connector Resolver output at the
at X2A motor
/’_‘\ _____________________________ ! r‘\

E: L B —— —— s yal L o S2/ SIN+
[i [i
;o 1 [ ;o
E|: — 'X X X A ° S4 [ SIN-
I - --------—--—-—-—Z--:Z |
| e ———————— — - |
E ® L T — : L T ° S1/COS+
I I
XX XX e
o ! — - A : o
e[——H B
E|: ; ———=e| AGND TEMP
E ,' l. ,' R1/ carrier+
I Lo
b
\

|
|
|
hd \
Male EI: |1 +
|
. TEMP+

/ -
Connector @ — o _____ Cable_ shield
housing (optional)

Connector housing

o]
[ ]

Figure 14: Pin configuration: Resolver connection [X2A]

The shield is always connected to PE (connector housing) on the controller side.

8.9 Connection: Encoder [X2B]

8.9.1 Device side [X2B]
D-SUB connector, 15-pole, female

8.9.2 Counterplug [X2B]
D-SUB connector, 15-pole, male
Housing for 15-pole D-SUB connector with bolting screws 4/40 UNC

8.9.3 Pin configuration [X2B]
Table 27: Pin configuration: Digital incremental encoder — option [X2B]
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Pin No. | Denomination | Value Specification
1 MT+ +5V /5mA Motor temperature sensor, normally
closed contact, PTC, KTY...
9 U_SENS+ 5v...12Vv/ Sensor cables for encoder supply
R, = 1kQ
2 U_SENS-
10 | US 5V..12Vv/ Supply voltages for high-resolution
+10% incremental encoder
Imax = 300mMA
3 GND oV Reference potential encoder supply and
motor temperature sensor
11 [N 2Vpp.. 5Vpp | Reset pulse trace signal (differential)
R| = 120Q from digital incremental encoder
4 #N
12 |H U oV /5V Phase U hall sensor for commutation
R| = 2kQ
5 HYV an VCC Phase V hall sensor for commutation
13 |H. W Phase W hall sensor for commutation
6
14 | A 2Vpp.. 5Vpp | A trace signal RS422 (differential) from
R| = 120Q digital incremental encoder
7 #A
15 |B 2Vpp.. 5Vpp | B trace signal RS422 (differential) from
o 5 R| = 120Q digital incremental encoder

8.9.4 Cable type and design [X2B]
We recommend using the encoder connection cables from Afag.
Encodercable Typ 3(50036122)
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D-SUB connector Output of the digital incremental
at X2B encoder at the motor

: . TEMP-

. TEMP+

] SENSE+

® SENSE-

® VCC

® GND

)

g N

° HALL_U

° HALL V

HALL W

[
U1

® A

|

|

|

I
|
Il
I
I
T
|
|
: ° N#
I
|
|
I
T
|
I
|
|
]
T
|

, ° A

! e
— ° B

® B#

Connector \y \y Cable shield
housing (optional)

‘——= | Connector housing

Figure 15: Pin configuration: Digital incremental encoder — option [X2B]
8.10 Connection: Incremental encoder input [X10]

8.10.1 Device side [X10]
D-SUB connector, 9-pole, female

8.10.2 Counterplug [X10]
D-SUB connector, 9-pole, male
Housing for 9-pole D-SUB connector with bolting screws 4/40 UNC

8.10.3 Pin configuration [X10]

Table 28: Pin configuration [X10]: Incremental encoder input
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Pin No. | Denomination | Value Specification
1 A/ CLK 5V /R, =120Q | Incremental encoder signal A /
Stepper motor signal CLK
pos. polarity as per RS422
6 | A# ICLK# 5V /R, =120Q | Incremental encoder signal A /
Stepper motor signal CLK
neg. polarity as per RS422
2 B/DIR 5V /R, =120Q | Incremental encoder signal B /
Stepper motor signal DIR
pos. polarity as per RS422
7 B# IDIR# 5V /R, =120Q | Incremental encoder signal B /
Stepper motor signal DIR
neg. polarity as per RS422
3 N 5V /R, =120Q | Incremental encoder index pulse N
pos. polarity as per RS422
8 | N# 5V /R, =120Q | Incremental encoder index pulse N
neg. polarity as per RS422
4 GND - Supply GND for encoder
9 | GND - Shield for the connection cable
5 VCC +5V+5% Auxiliary supply, load with 100mA
100mA maximum, but short circuit-proof!

8.10.4 Cable type and design [X10]
We recommend encoder connection cables twisted in pairs and individually

protected.

8.10.5 Connection notes [X10]
Input [X10] can be used to process incremental encoder signals.

12
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Incremental encoder input

\ . -
E ° ’l : ha : — ° A/CLK
| \ [ [ | \
E o I B el - — ° B/DIR
| T ! \ | T
7] ot I\ IX X X by ° B# / DIR#
I: : : "—!L,:::::::::::::::::::i' : :
3 e — - ® N
P | vy !
XXX X
I S S
E ° — — o GND
\ |
Male 9 O—ll—y'— ‘\ :,
E ° \\ ,.' L /" ° vCC
Conngctor \g \ Cable shield
housing | (optional)
Connector housing

Figure 16: Pin configuration: Input of the incremental encoder [X10]

8.11 Connection: Incremental encoder output [X11]

8.11.1 Device side [X11]
D-SUB connector, 9-pole, female

8.11.2 Counterplug [X11]

D-SUB connector, 9-pole, male
Housing for 9-pole D-SUB connector with bolting screws 4/40 UNC

8.11.3 Pin configuration [X11]
Table 29: Pin configuration [X11]: Incremental encoder output

Pin No. | Denomination | Value Specification
1 A 5V / Ra = 66Q | Incremental encoder signal A
")
6 | A# 5V / Ra = 66Q | Incremental encoder signal A#
")
2 B 5V / Ra = 66Q | Incremental encoder signal B
*)
7 B# 5V / Ra = 66Q | Incremental encoder signal B#
*)
3 N 5V / R =66Q | Incremental encoder index pulse N
*)
8 N# 5V / Ra = 66Q | Incremental encoder index pulse N#
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Pin No. | Denomination | Value Specification
*)
4 GND - Reference GND for encoder
9 |GND - Shield for connection cable
5 VCC +5V £5% Auxiliary supply, to be loaded with
100mA maximal 100mA, but short-circuit-proof!

*) The value for R, is the differential output resistance

8.11.4 Cable type and design [X11]

We recommend encoder connection cables twisted in pairs and individually
protected.

8.11.5 Connection notes [X11]

D-SUB
Incremental encoder
connector at

%11 output

——————————————————— - (A

;o\ ~
E: — = ) — ° A
| |
T X XX X2
I e ——____——___ F N ¢
o = = e
| |
T X XXX 2
'| | @t ——————————————————— A | | -
E: ——n S\ T . ° N
| |
T T XXX
'Il | — N ! | -
E: — —— GND
Male 9| @ — Il ;'
- 1
(O b
[5]e — — ° vce
Connector | o \y o ______ ‘e Cable shield
housing | (optional)
Connector housing

Figure 17: Pin configuration: Incremental encoder output [X11]

The output driver at the signal output provides differential signals (5V) as per
interface standard RS422.

Up to 32 other controllers may be driven by one device.

8.12 Connection: CAN-Bus [X4]

8.12.1 Device side [X4]
D-SUB connector, 9-pole, female
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8.12.2 Counterplug [X4]
D-SUB connector, 9-pole, male
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Housing for 9-pole D-SUB connector with bolting screws 4/40 UNC

8.12.3 Pin configuration [X4]
Table 30: Pin configuration CAN-Bus [X4]

Pin No. | Denomination | Value Specification
1 - - Not occupied
6 GND ov CAN-GND, galvanically connected to
GND in controller
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
*) External terminating resistor 120Q required on both ends of the bus. We

recommend the use of metal film resistors with 1% tolerance in size 0207.

8.12.4 Cable type and design [X4]

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

8.12.5 Connection notes [X4]

When cabling the connector via the CAN bus, make sure to observe the
following information and notes, to ensure a stable and interference-free
system. Improper cabling may cause the CAN bus to malfunction which in
turn can cause the controller to shut down with an error for safety

reasons.
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The CAN bus provides a simple and fail-safe way of connecting all components of a
system, assuming, however, compliance with the following notes on cabling.

CAN-SHIELD|—] [—|CAN-SHEELDI—] [—{CAN-SHIELD
CAN-GND K> > > >N _CaN-GND KO S>> > CANGND

CANL S TSTO<—UNL IS —SANL
1209® CAN-H CANH h CAN-H iI]QOQ

Figure 18: Cabling example for CAN-Bus

The individual nodes of a network are always connected in line, so that the CAN
cable is looped through from controller to controller (see Figure 18).

On both ends of the CAN bus cable must be exactly one terminating resistor of

120Q +/- 5%. Such resistors are often already installed on CAN boards or in PLCs,
which must be taken into consideration.

Shielded cables with exactly two twisted pairs must be used for cabling.
Use a twisted pair for the connection of CAN-H and CAN-L.

The cores of the other pair are used jointly for CAN-GND.

The shield of the cable is led to the CAN shield connections for all nodes.

For suitable and Afag-recommended cables please refer to chapter 8.12.4 Cable
type and design [X4]

We advise against the use of plug adaptors for CAN bus cabling. Should be
necessary nonetheless, make sure to use metal connector housings to connect the
cable shield.

In order to keep interferences as low as possible make sure that
= Motor cables are not installed parallel to signal lines.

= Motor cables comply with Afag specifications.

= Motor cables are properly shielded and grounded.

For further information on interference-free CAN bus cabling, please refer to the
Controller Area Network protocol specification, Version 2.0 by Robert Bosch GmbH,
1991.

8.13 Connection: RS232/COM [X5]

8.13.1 Device side [X5]
D-SUB connector, 9-pole, female

8.13.2 Counterplug [X5]
D-SUB connector, 9-pole, male
Housing for 9-pole D-SUB connector with bolting screws 4/40 UNC
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Table 31: Pin configuration RS232 interface [X5]

Pin No. Denomination | Value Specification
1 - - Not occupied
6 - - Not occupied
2 RxD I0V/R, > Receive line, RS232 specification
2kQ
7 - - Not occupied
3 TxD 10V/Ra< Transmitting line, RS232 specification
2kQ
8 - - Not occupied
4 - - Not occupied
9 - - Not occupied
5 GND ov Interfaces GND, galvanically connected
to GND DGND

8.13.4 Cable type and design [X5]

SE-POWER programming cable (50038526)

8.13.5 Connection notes [X5]

Servo
Positioning
Controller

Female

(o]

PC

=]

[w]
~| o]

[~]

Connector
housing

9]
4]
7]
g

Female

W Connector
housing

Figure 19: Pin configuration RS232 null modem cable [X5]
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8.14 Notes on safe and EMC-compliant installation

8.14.1 Definition and terms

Electromagnetic compatibility (EMC) or electromagnetic interference (EMI) includes
the following requirements:

Sufficient immunity of an electrical installation or an electrical device against outside
electrical, magnetic or electromagnetic interferences via cables or the ambient.

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 ambient.

8.14.2 General information on EMC

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

Voltage supply

Servo positioning controller
Motor

Electromechanics
Execution and type of wiring
Superimposed control

In order to increase interference immunity and to decrease interference emissions
the servo positioning controller SE-POWER already comprises output chokes and
mains filters, so that it can be operated without additional shielding and filtering
devices.

O The servo positioning controllers SE-POWER are certified as per the
ﬂ product standard EN 61800-3 for electrical drive systems.

In most cases no external filtering is required (se e below).

The conformity certificate for EMC directive 89/336/EEC is available from
the manufacturer.

8.14.3 EMC areas: first and second environment

Suitable installation and suitable wiring of all connection cables provided, the servo
positioning controllers SE-POWER fulfill the requirements of the corresponding
product standard EN 61800-3. This standard no longer refers to “classes” but so-
called environments. The first environment includes mains supplies serving
residential buildings and the second environment includes mains supplies exclusively
serving industrial buildings.
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The following applies for servo positioning controller, type SE-POWER without
external filtering:

Table 32: EMC requirements: First and second environment

EMC type Area Compliance with EMC
requirements

Emitted First environment (residential area) Motor cable length up to

interference 10m

Second environment (industrial area) | Motor cable length up to

25m
Interference First environment (residential area) Independent of the length
immunity of the motor cable

Second environment (industrial area)

8.14.4 EMC-compliant cabling

The following must be considered for an EMC-compliant setup of the drive system
(see also chapter 8 Electrical installation, page 55):

In the first environment, the servo positioning controller SE-POWER must be installed
in a steel switch cabinet. In most cases a standard model will sufficiently attenuate
emitted interference. The cable shields must be connected with the switch cabinet
housing by means of metal cable glands.

In the second environment the servo positioning controller SE-POWER can also be
used without a steel control cabinet. Installation in a control cabinet (possibly plastic),
however, is still necessary to guarantee proper usage.

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

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 (i.e. at a 90°angle), if possible.

In order to keep the leakage currents and the losses in the motor connection cable as
small as possible, the servo positioning controller SE-POWER should be located as
close to the motor as possible (see also the following chapter 8.14.5 Operation with
long motor cables , page 80).

The shield of the motor cable is connected to the housing of the servo positioning
controller SE-POWER (shield connection terminal). In the first environment the shield
of the motor cable also has to be connected to the control cabinet housing by means
of metal cable glands.

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

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

Motor cable and angle encoder cable must be shielded.
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Unshielded signal and control lines should not be used. If their use is inevitable they
should at least be twisted.

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; Maximum
length 40 mm.

= Length of the unshielded cores 35 mm maximum.

= Connect the total shield on the controller side plane to the PE terminal; Maximum
length 40 mm.

= Connect the total shield on the motor side plane to the connector housing or
motor housing; Maximum length 40 mm.

DANGER!
'M For safety reasons, all PE ground conductors must be connected prior to
initial operation.

The EN 50178 regulations for protective earthing must be complied with
during installation!

8.14.5 Operation with long motor cables

In applications involving long motor cables and/or unsuitable motor cables with an
inadvertently high cable capacity, the filters may be thermally overloaded. To avoid
such problems we highly recommend the following procedure for applications that
require long motor cables:

With cable lengths of more than 25 m use only cables with a capacitance per unit
length between the motor phase and the shield of less than 200pF/m, if possible less
than 150pF/m! (Please contact the motor cable supplier, if necessary)

8.14.6 ESD protection

Unassigned D-Sub connectors may cause damage to the device or other
parts of the systems due to ESD (electrostatic discharge)

m]
ﬂ' To prevent such discharge, protective caps are available (e.g. Spoerle).

The servo positioning controller SE-POWER has been designed to provide high
interference immunity. For that reason, some individual functional blocks are
electrically isolated. Inside the device the signals are transmitted via optocouplers.

The following isolated areas are distinguished:
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Control electronics with processing of analog signals
24V supply and digital inputs and outputs
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9 Initial operation

9.1 General notes on connection

o Since the laying of the connection cables is very important in terms of
ﬂ, EMC, make sure to comply with the previous chapter 8.14.4 EMC-
compliant cabling (page 79)!

DANGER!
IM Noncompliance with chapter 2 Safety notes for electrical drives and
controllers (page 11) may result in property damage, person injury,
electric shock or in extreme cases in death.

9.2 Connecting the motor

Plug the connector of the motor cable into the corresponding socket of the motor and
screw tight.

Plug PHOENIX connector into socket [X6] of the device.
Connect the PE line of the motor to the PE socket.

Plug the connector of the encoder cable into the encoder output socket of the motor
and screw tight.

Plug the D-Sub connector into the socket [X2A] Resolver or [X2B] Encoder of the
device and fasten the bolting screws.

Check all connections again.

9.3 Connecting the servo positioning controller to the power supply
Make sure that the power supply has been switched off.

Plug the PHOENIX connector into socket [X9] of the device.

Connect the PE line of the mains to the PE socket.

Connect the 24V connections to a suitable power supply unit.

Make mains supply connections.

Check all connections again.

9.4 Connecting the PC

Plug the D-Sub connector of the serial interface cable into the socket for the serial
interface of the PC and fasten the bolting screws.

Plug the D-Sub connector of the serial interface cable into the socket [X5]
RS232/COM of the servo positioning controller SE-POWER and fasten the bolting
screws.

Check all connections again.
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9.5 Checking operability
1. Make sure the controller enabling switch is turned off.

2. Switch on the power supply of all devices. The STATUS-LED on the front of
the device should now be active.

If the STATUS-LED is not active, there is a malfunction. If the seven-segment display
indicates a number sequence, it is displaying an error message. You have to take
care of the corresponding problem. In this case please continue with chapter Fehler!
Verweisquelle konnte nicht gefunden werden. Fehler! Verweisquelle konnte

nicht gefunden werden. (page Fehler! Textmarke nicht definiert.). If the device
displays nothing, follow these steps:

1. Switch off the power supply.

Wait 5 minutes, so the DC bus can discharge.
Check all connection cables.

Check the functionality of the 24 V power supply.

o bk 0D

Switch the power supply back on.
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10 Service functions and error messages
10.1 Protection and service functions

10.1.1 Overview

The servo positioning controller SE-POWER has a powerful sensor analysis, which
monitors the proper functioning of the controller, power output stage, motor and
communication with the outside world. All occurring errors are stored in an internal
error memory. Most errors will cause the controller unit to shut down the servo
positioning controller and the power output stage. They can only be switched on
again after the error memory has been deleted by acknowledging the error and after
the error has been eliminated or no longer exists.

A powerful sensor analysis and monitoring function provides operational safety:
Measuring of motor temperature

Measuring of power section temperature

Detection of ground faults (PE)

Detection of connections between two motor phases

Detection of overvoltage in the DC bus

Detection of errors with the internal voltage supply

Failure of the supply voltage.

If the 24 V DC supply voltage fails, ca. 20 ms remain to e.g. save parameters and
shut down the controller properly.

10.1.2 Overcurrent and short-circuit monitoring

This monitor responds as soon as the current in the DC bus exceeds twice the
maximum current of the controller. It detects short-circuits between two motor phases
as well as short-circuits at the motor output terminals against the positive and
negative reference potential of the DC bus and against PE. If the error monitoring
detects an overcurrent, the power output stage will shut down immediately to
guarantee the ability to withstand short-circuits.

10.1.3 Overvoltage monitoring for the DC bus

This monitor responds, if the DC bus voltage exceeds the operating voltage range.
The power output stage will be shut down.

10.1.4 Temperature monitoring of the heat sink

The heat sink temperature of the power output stage is measured with a linear
temperature sensor. The temperature limit varies from device to device. Approx. 5C
underneath the limit value a temperature warning is issued.
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10.1.5 Monitoring of the motor

The servo positioning controller SE-POWER has the following protective functions to
monitor the motor and the connected encoder:

Monitoring of the encoder: An error in the shaft encoder shuts down the power output
stage. In the case of resolvers, e.g. the encoder signal is monitored. In the case of
incremental encoders the commutation signals are checked. Other ,intelligent®
encoders provide further means of error detection

Measurement and monitoring of the motor temperature: The servo positioning
controller SE-POWER has a digital and an analog input for the detection and
monitoring of the motor temperature. The analog signal detection also supports non-
linear sensors. The following temperature sensors can be selected:

At [X6]: Digital input for PTCs, normally closed contacts and normally open contacts.

At [X2A] and [X2B]: Normally closed contacts and analog sensors, type KTY. Other
sensors (NTC, PTC) may require a corresponding SW adaptation.

10.1.6 I2t monitoring

The servo positioning controller SE-POWER comprises an 12t monitoring to limit the
average power loss in the power output stage and in the motor. Since the occurring
power loss in the power electronics and in the motor in the worst case increases
square with the current, the squared current value is assumed as the measure for the
power loss.

10.1.7 Power monitoring for the brake chopper

Power monitoring for the internal brake resistor is implemented in the operating
software.

10.1.8 It monitoring for the PFC stage
12t monitoring for the PFC is implemented in the operating software.

10.2 Display of operating mode and error messages

10.2.1 Display of operating mode and errors

A seven-segment display is supported. The following table shows the displayed
symbols and their meaning:

Table 33: Display of operating mode and errors

Display Meaning

- Center bar of seven-segment display: Speed-controlled

(in this modes of operation, an additional bar rotates around the center
bar, indicating the position of the motor)

A The servo positioning controller SE-POWER is yet to be parameterised

P xxx Positioning (“xxx” stands for pos. no.)
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Display Meaning
The numbers are successively indicated
E xxy Error with index “xx” and subindex “y”

10.2.2 Errors: Code, reasons and correction

The following table shows all error codes of the current firmware version. The servo
positioning controller may signal additional error codes, e.g. due to a newer firmware
version. Please contact the Technical Support in this case.

Note:

If an error code is marked with "*" (e.g. 37-*), it means that there might be various
sub-errors for this particular error (e.g. 37-1, 37-2 etc.).

Table 34: Error messages

Code Error message Measures
explanation
01-0 Stack overflow Incorrect firmware?
If necessary, reload the standard
firmware again.
Contact the Technical Support.
02-0 Intermediate circuit Error priority too high?
undervoltage Check (measure) the intermediate
circuit voltage.
03-0 Analogue motor Motor too hot? Check the
overtemperature parameterization (current controller,
current limits).
Suitable sensor?
Sensor defective?
If error continues to occur when the
sensor is bypassed: device
defective.
03-1 Digital motor See error 03-0
overtemperature
04-0 Power section Plausible temperature display?
overtemperature Check the installation conditions.
Filter mats, fan dirty?
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Code Error message Measures
explanation
Device fan defective?
04-1 Intermediate circuit See error 04-0
overtemperature
05-0 Failure of internal The error cannot be eliminated by
voltage 1 the user. Contact the Technical
Support and - if necessary - send
the servo positioning controller to
the distributor.
05-1 Failure of internal See error 05-0
voltage 2
05-2 Failure of driver supply See error 05-0
05-3 Undervoltage of digital Check the outputs for short-circuits
I/0 or check the specified load. If
necessary, contact the technical
support team.
05-4 Overcurrent of digital I/O | See error 05-3
06-0 Short-circuit of output Output stage defective?
stage Motor defective?
Short-circuit in cable?
06-1 Brake chopper Check the brake chopper. Check
overcurrent the external braking resistor (if
included). If necessary, contact the
Technical Support.
07-0 Overvoltage Check the connection to the braking
resistor (internal / external).
Braking resistor overloaded? Check
rating.
08-0 Resolver angle encoder | Angle encoder connected?
error Angle encoder cable defective?
Angle encoder defective?
Check the configuration of the angle
encoder interface.
08-2 Incremental encoder Z0 | Angle encoder connected?

track signals error

Angle encoder cable defective?
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Code Error message Measures
explanation
Angle encoder defective?
Check the configuration of the angle
encoder interface.
The encoder signals are disturbed:
Check the installation for
compliance with EMC
recommendations.
08-3 Incremental encoder Z1 | See error 08-2
track signals error
08-4 Digital incremental See error 08-2
encoder track signals
error
08-5 Incremental encoder Hall | Please contact the technical
generator signals error support team.
08-6 Faulty angle encoder Please contact the technical
communication support team.
08-7 Signal amplitude of Please contact the technical
encoder erroneous support team.
08-8 Error message of the Contact the Technical Support
internal angle encoder
monitoring system
08-9 Angle encoder variant Contact the Technical Support.
not supported
09-* Error in the parameter Please read the documentation or
memory of the angle contact the Technical Support.
encoder
10-0 Overspeed Encoder settings correct?
Limit too small?
11-0 Error when homing is No controller enabling.
started
11-1 Error during homing Homing has been interrupted, for
example because the controller is
no longer enabled
11-2 Homing: No valid index | The necessary index pulse is
pulse missing
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Code Error message Measures
explanation

11-3 Timeout during homing The maximum time parameterized

for homing has been reached
before the homing run could be
completed.

11-4 Homing: Incorrect limit The associated limit switch is not
switch connected.

Limit switches mixed up

11-5 Homing: 12t / following Unsuitable parameterization of
error acceleration ramps.

Invalid stop reached, e.g. because
no homing switch is connected.
Contact the Technical Support.

11-6 Homing: End of search The maximum homing distance has

path reached been travelled but the reference
point of the destination of the
homing run have not been reached.

12-0 CAN: Double node Check the configuration of the
number devices connected to the CAN bus.

12-1 Faulty CAN bus The CAN chip has switched off the
communication communication due to

communication errors (BUS OFF).

12-2 Faulty CAN bus The signals are disturbed during the
communication during transmission of messages.
transmission

12-3 Faulty CAN bus The signals are disturbed during the
communication during reception of messages.
reception

12-9 CAN: Protocol error Please contact the technical

support team..

14-0 Automatic current The available intermediate circuit
controller parameter voltage is too low for the
identification: Insufficient | measurement.
intermediate circuit
voltage

14-1 Automatic current The automatic parameter

controller parameter
identification:

identification process delivers a
time constant beyond the
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Code Error message Measures
explanation
Time constant range parameterization value range. The
exceeded parameters must be optimized

manually.

14-2 Automatic parameter The power stage has not been
identification: Timeout enabled. Check the connection of
during waiting DIN4.

14-3 Automatic parameter The power stage has been disabled
identification: Cancel while the identification process was

running.

14-4 Automatic angle encoder | The identification cannot be
parameter identification: | performed with the present angle
Unsuitable type encoder settings.

Check the configuration of the angle
encoder. If necessary, contact the
Technical Support.

14-5 Automatic angle encoder | The index pulse could not be found
parameter identification: | after the maximum number of
Missing index pulse electrical rotations.

Check the index pulse signal.

14-6 Automatic angle encoder | The pulse sequence or the
parameter identification: | segmentation of the Hall signals is
Faulty Hall signals unsuitable.

Check the connection. If necessary,
contact the Technical Support.

14-7 Automatic angle encoder | Ensure a sufficient intermediate
parameter identification: | circuit voltage.

Invalid measurement Rotor blocked?

14-8 Automatic angle encoder | The number of pairs of poles
parameter identification: | calculated is beyond the
Invalid number of pairs parameterization range. Check the
of poles motor data sheet. If necessary,

contact the Technical Support.

15-0 Division by zero Contact the Technical Support.

15-1 Mathematical overflow Contact the Technical Support.
during division

16-0 Error during program Please contact the technical
execution support team.
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Code Error message Measures
explanation

16-1 lllegal interrupt Please contact the technical

support team.

16-2 Initialization error

16-3 Unexpected state Please contact the technical

support team.

17-0 Following error limit Increase the error window.
exceeded Acceleration parameterization too

high.

17-1 Difference between Test: external encoder connected?
actual position and Test: external encoder defect?
commutation encoder
exceeds limit Test: Limit value too small?

21-0 Error 1 current The error cannot be eliminated by
measurement U the user.

Contact the Technical Support and -
if necessary - send the servo
positioning controller to the
distributor.

21-1 Error 1 current See error 21-0
measurement V

21-2 Error 2 current See error 21-0
measurement U

21-3 Error 2 current See error 21-0
measurement V

22-0 PROFIBUS: Initialization | Technology module defective?
error Contact the Technical Support.

22-2 PROFIBUS: Faulty Technology module defective?
communication Contact the Technical Support.

22-3 PROFIBUS: Invalid slave | The communication was started
address with slave address 126. Select

another slave address.

22-4 PROFIBUS: Conversion | Mathematical error during the

error

conversion of physical units. The
value range of the data and of the
physical units do not match.
Contact the Technical Support.
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Code Error message Measures
explanation
25-0 Invalid device type Technical defect or unsuitable
firmware.
Contact the Technical Support and -
if necessary - send the servo
positioning controller to the
distributor.
25-1 Device type not See error 25-0
supported
25-2 Invalid hardware revision | See error 25-0
25-3 Device with restricted Contact the Technical Support and -
functionality: Firmware if necessary - send the servo
cannot be executed positioning controller to the
distributor.
26-0 Missing user parameter | Load the default parameter set.
set If the error continues to occur,
contact the Technical Support.
26-1 Checksum error Please contact the technical
support team.
26-2 Flash: Write error Please contact the technical
support team.
26-3 Flash: Delete error Please contact the technical
support team.
26-4 Flash: Internal flash error | The error cannot be eliminated by
the user.
Please contact the technical
support team.
26-5 Missing calibration data | The error cannot be eliminated by
the user.
Please contact the technical
support team.
26-6 Missing position data Load the default parameter set.
sets If the error continues to occur,
contact the Technical Support.
27-0 Following error warning | Check the parameterization of the
threshold following error.
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Code Error message Measures
explanation
Motor blocked?
28-0 Missing operating hour Please contact the technical
meter support team..
28-1 Error during saving of Please contact the technical
operating hour meter support team.
28-2 Operating hour meter Acknowledge the error. If the error
corrected continues to occur, contact the
Technical Support.
28-3 Operating hour meter See error 28-2
converted
30-0 Internal mathematical Please contact the technical
error support team.
31-0 Motor It Motor blocked?
31-1 Servo positioning Check the power rating of the drive
controller 12t package.
31-2 PFC 12 Check the power rating of the drive
package. Select operation without
PFC?
31-3 Braking resistor |2t Braking resistor overloaded. Use
external braking resistor?
32-0 Intermediate circuit Please contact the technical
charging time exceeded | support team.
32-1 Undervoltage for active See error 32-0
PFC
32-5 Brake chopper overload | See error 32-0
32-6 Intermediate circuit See error 32-0
discharge time exceeded
32-7 Controller could not be No intermediate circuit voltage.
enabled Angle encoder not ready.
32-8 Mains failure with active | Interruption / mains failure of power
controller enabling supply. Check the supply.
32-9 Phase failure Failure of one or several phases.
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Code Error message Measures
explanation
Check the power supply.
33-0 Encoder emulation Please contact the technical
following error support team.
34-0 No synchronization via Failure of synchronization
field bus messages from master?
34-1 Field bus Failure of synchronization
synchronization error messages from master?
Parameterization of synchronization
interval too small?
35-0 Linear motor spinning The encoder signals are disturbed.
protection Check the installation for
compliance with EMC
recommendations.
36-0 Parameter limited during | Check the value range of the
loading of parameter set | parameter stated.
36-1 Parameter not accepted | Check the value range of the
during loading of parameter stated.
parameter set
37-* SERCOS field bus Please contact the technical
support team.
38-* SERCOS field bus Please contact the technical
support team.
40-0 Negative software limit The position setpoint has reached
switch or exceeded the respective
software limit switch.
Check the target data.
Check the positioning range.
40-1 Positive software limit See error 40-0
switch
40-2 Positioning beyond The start of a positioning run was
negative software limit suppressed as the target lies
switch suppressed beyond the respective software limit
switch.
Check the target data.
Check the positioning range.
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Code Error message Measures
explanation

40-3 Positioning beyond See error 40-2
positive software limit
switch suppressed

42-0 Positioning: The drive The positioning target cannot be
stops automatically reached with the current positioning
because there is no options or the current boundary
follow-up positioning conditions. Check the positioning

parameters.

42-1 Positioning: Drive stops | See error 42-0
as rotation reversal is not
allowed

42-2 Positioning: lllegal See error 42-0
rotation reversal after
"stop"

43-0 Setpoint locked by The drive has left the intended
negative limit switch EO | motion range. Technical defect in

the system?

43-1 Setpoint locked by See error 43-0
positive limit switch E1

43-2 Positioning suppressed | See error 43-0
by locked setpoint

45-0 Driver supply not Technical defect? Contact the
switched off Technical Support.

45-1 Missing driver supply See error 45-0

45-2 Self-activation of driver See error 45-0
supply

50-* Too much synchronous | Please contact the technical
PDOs support team.

60-* User-specific error Please contact the technical
ethernet module support team.

61-* User-specific error Please contact the technical
ethernet module support team.

80-0 Overflow current Please contact the technical

controller IRQ

support team.
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Code Error message Measures
explanation

80-1 Overflow speed Please contact the technical
controller IRQ support team.

80-2 Overflow position Please contact the technical
controller IRQ support team.

80-3 Overflow interpolator Please contact the technical
IRQ support team.

81-4 Overflow low-level IRQ Please contact the technical

support team.

81-5 Overflow MDC IRQ

82-0 Internal sequencing Normally just information. No
control: Process measures required.
cancelled

83-0 Invalid technology Please contact the technical
module support team.

83-1 Technology module not | Please contact the technical
supported support team.

83-2 Technology module: Please contact the technical
hardware revision not support team.
supported

90-0 External RAM not Please contact the technical
recognized support team.

90-1 External flash not See error 90-0.
recognized

90-2 Error at FPGA boot-up See error 90-0.

90-3 Error at SD-ADU start See error 90-0.

90-4 SD-ADU synchronization | See error 90-0.
error after start

90-5 SD-ADU not See error 90-0.
synchronous

90-9 lllegal firmware version See error 90-0.

91-0 Processor error Please contact the technical

support team.
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11 Technology module I/O interface

11.1 Product description

The 1/O interface technology module 1/0 can be used in the technology slots TECH1
and/or TECH2 of the servo positioning controller SE-POWER. This module allows
independent switching of up to 8 digital 24V outputs. The outputs are short circuit-
proof. Furthermore, 8 digital 24V inputs are available, the state of which can be
evaluated by means of the servo positioning controller SE-POWER.

The 1/O interface has the following specifications:

digital 24V inputs

Individually switchable digital 24V outputs with 100 mA load capacity each
PHOENIX Contact MicroCombicon connectors

The technology module 1/O interface can be fully mechanically integrated into Afag
SE-POWER series controllers

Male connector as per DIN41612
Inputs and outputs floating via optocouplers
Inputs and outputs short-circuit and overload protected

11.2 Technical specifications

11.2.1 General specifications
Table 35: Technical specifications: 1/O interface

Range Values

Storage temperature range -25 T to +75C

Operating temperature range / 0C to 50C

Deratings

Humidity 0..90%, non-bedewing

Setup height up to 1000 m above MLS

Outer dimensions (LXxXWxH): 87mm x 65mm x 19mm); fits into technology shaft
Weight: ca. 50g

11.2.2 Digital inputs
8 digital inputs 24V, inverse-polarity proof and short-circuit-proof.
Table 36: Digital inputs [X21]: I/O interface

Parameters Values
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Parameters Values

Input High level switches the input
Rated voltage 24 VDC

Voltage range -30 V..30V

,High“ detection at Uon > 8V

,Low" detection at Un<2V

Hysterisis >1V

Input impedance > 4,7 kQ

Inverse polarity protection Up to -30V

Switch delay up to port pin (Low-High <100 ps

transition)

11.2.3 Digital outputs

8 digital outputs 24V, inverse-polarity-proof and short-circuit-proof, protection against

thermal overload.
Table 37: Digital outputs [X22]: I/O interface

Parameters Values

Switch type High-side switch
Rated voltage 24 VDC

Voltage range 18V..30V
Output current (rated) I.Nnom = 100 mA
Voltage loss at I nom <1V

Residual current at switch <100 pA

OFF

Short-circuit / overcurrent
protection

> 500mA (approximate value)

Temperature protection

Switch-off at excessive temperature, T; > 150°

Supply Protection in case of inductive loads and voltage
supply via output, even if supply is switched off
Loads R > 220 Q; L any; C < 10nF
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Parameters Values

Switch delay as of port pin <100 ps

11.3 Installation and pin configuration

11.3.1 Integration of 1/O interface into servo posi  tioning controller

DANGER!
'M Disconnect the servo positioning controller SE-POWER from all live wires
before installing the technology module 1/O interface. Allow 5 min for
complete discharge of the capacities in the servo positioning controller
SE-POWER after switching off the supply voltage.

Ensure compliance with ESD protection when handling the technology
module I/O interface.

Remove the front plate above the technology slot of the SE-POWER drive controller
with a suitable screw driver. The 1/O interface 1/O is now inserted into the open
technology slot so that the board slides into the lateral guides of the technology slot.
Insert the 1/0 module all the way. Then screw the 1/O module to the controller
housing using the Phillips screw. Make sure the front plate has conductive contact
with the servo positioning controller housing (PE).

11.3.2 Power supply
The rated input voltage for the 1/0 supply is 24VDC.
The permissible input voltage range during operation is 15VDC....32VDC.

The digital outputs of the technology module 1/0O are supplied with power via an
additional external 24V supply to be connected.

For usage of the digital inputs the reference potential GND24V of the 24VDC supply
must also be connected to the technology module 1/O interface.

11.3.3 Counterplug
Connector [X21] for 8 digital inputs: PHOENIX MicroCombicon FK-MC 0,5/9-ST-2,5

Connector [X22] for 8 digital outputs: PHOENIX MicroCombicon FK-MC 0,5/10-ST-
2,5

11.3.4 Pin configurations
The following elements are located on the front plate of the 1/O interface:
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Connector [X21] for 8 digital inputs: PHOENIX MicroCombicon MC 0,5/9-G-2,5 (9-
pole)

Table 38: 1/0: Connector [X21] for 8 digital inputs

Pin 1 2 3 4 5 6 7 8 9

Signal | GND |In1 In 2 In3 In 4 In5 In 6 In7 In8
24V

Connector [X22] for 8 digital outputs: PHOENIX MicroCombicon MC 0,5/10-G-2,5
(10-pole)

Table 39: 1/0: Connector [X22] for 8 digital outputs

Pin 1 2 3 4 5 6 7 8 9 10

GND |[Out |Out2 |Out3|Out4 |Out5 | Out6 |Out?7 | Out8 | +24VDC
Signal | 24V |1 external

The following Figure 20 shows the position of the connectors and their numbering:

X 22 X 21

Figure 20: Position of the connectors [X21] and [X22] on the front plate

11.3.5 Connection notes

The counterplugs for [X21] (FK-MC 0,5/9-ST-2,5) and [X22] (FK-MC 0,5/10-ST-2,5),
type MicroCombicon made by PHOENIX Contact are delivered together with the
technology module 1/O interface. Cabling is done by means of crimped connections.
For that purpose, strip ca. 8 mm of the cable and then introduce it into the
corresponding opening by pressing down the orange crimp with a suitable screw
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driver, a pen or a similar device. As soon as you let go of the crimp, the cable is
fixed. The maximum permissible wire gage is 0.5mm? or AWG20.

If the 1/O interface is also to be used to control digital outputs, an additional external
24V supply voltage is required at [X22], Pin 10.

Since the GND24V and +24Vext. cables must transmit the entire current of all
switched outputs, their gage must be correspondingly dimensioned (AWG 20
recommended).
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Afag Automation AG
Fiechtenstrasse 32

4950 Huttwil

Schweiz

Tel.: +41 (0)62 — 959 86 86
Fax.: +41 (0)62 — 959 87 87
e-mail: sales@afag.com
Internet:  www.afag.com
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