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1 About this documentation

1.1 Structure of this document

Content Title Chapter no.
Validity, usage and purpose of this document Imprint -
About this documentation 1

Safety For Your safety 1
Practical information for carrying out AMK drive with third-party controller 3
(step by step instructions)

o General about third-party controllers Beckhoff TwinCAT PLC 4

. Functional safety via FSoE with Beckhoff TWInSAFE PLC | &
Abbreviations and definitions Glossary -

1.2 Keeping this document

This document must permanently be available and readable at the place where the product is in use. If the product is used at
another place or changed the owner, the document must be passed on.

1.3 Target group

Any person that is qualified and intends to work with this product must read, understand and follow this document:
o Parameterization
o Startup

1.4 Purpose

The document describes the connection of third-party controllers to the AMK drive system either with a TwinCAT 2 controller or /
and functional safety.

« Compact power supply KE (EtherCAT field bus)

« Compactinverter with controller card (KW-R06 resp. KW-R07 is shown in the examples)
» Beckhoff TwinCAT PLC

» Beckhoff TWinSAFE-PLC EL6900

KW-R07 / -R17 / -R27 and iC / iX / iDT5 (with functional safety)
The startup of the functional safety is not part of this document.

Any information about functional safety (e. g. properties, parametrization, diagnostic messages) can be found
in the Software description Safety manual; functional safety (Part no. 203446).

This document is addressed to any person who handles the product. It gives information about the following topics:
» Safety messages which are absolutely necessary to take care of during handling the product
» Startup and operation

1.5 Display conventions

Display Meaning
0 This symbol points to parts of the text to which particular attention should be paid.
Text' Parameter names, e.g. ID2 'SERCOS cycle time'

Diagnostic message, e.g. 1042 'Mains phase fault'
Name, e.g. Call up the function 'Delete PLC programme'

0x 0x followed by a hexadecimal number, e.g. 0xX500A
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Display

Meaning

¥

The red hand symbol indicates the button or menu item to click on.
The red hand symbol indicates the option to be selected.

* RMB

Click the right mouse button

1.6 Appendant documents

Device descriptions

Part no. Title

28932 Servo drives KE/KW

202744 Controller cards KW-R06 /-R16 / -R07 /-R17
204918 Controller cards KW-R24(-R) / -R25/ -R26 / -R27
203445 Decentralized drive technology iC /iX/iDT5

Functional descriptions

Part no.

Title

204979 Software description AIPEX PRO V3
(PC software for startup and parameterization)

203446 Safety manual; functional safety

203704 Parameter description KW-R06 /-R16 / -R07 / -R17, KW-R24(-R) / -R25 / -R26 / -R27,iC / iX /
iDT5, KE (CAN / Ethernet)

204019 Basic knowledge AMK PLC programming in structured text

204072 AIPEX PRO add in gateway for TwinCAT

204364 Functional safety, application examples

204539 Initial startup KE/KW

204737 Initial startup of decentralized drives

Third-party descriptions

Producer Title
Beckhoff Documentation EL6900
Beckhoff Documentation EL1904
Beckhoff Documentation EL2904
Further files
Part no. Title
nnnnnn AMK device description file AMK_ECsoe_vvv_nnnnnn.xml
(vvv - version; nnnnnn - Part no.)
You can get the device description file
» from the AMK homepage
http://www.amk-antriebe.de/download.aspx -> Configuration files
(therefore, a registration is necessary)
6/65 PDK_204665 IB_KEKW_Fremdsteuerung / Version 2023/26




AMKotion

2 For your safety

2.1 Basic notes for your safety
» At electrical drive systems, hazards are present in principle that can result in death or fatal injuries:
o Electrical hazard (e. g. electric shock due to touch on electrical connections)
o Mechanical hazard (e. g. crush, retract due to the rotation of the motor shaft)
o Thermal hazard (e. g. burns due to touch on hot surfaces)
o These hazards are present while starting up and operating the unit, and also during servicing or maintenance work.
» Safety instructions in the documentation and on the product warn about the hazards.

« Personnel must have read and understood the safety instructions before installing and operating the product. In the
documentation about the product the usage warnings pertain to direct hazards and must therefore be followed directly
when operating or handling the product by the operator.

« AMKmotion products must be kept in their original order, that means it is not allowed to do a significant constructional
change on hardware side and software is not allowed to be decompiled and change the source code.

« Damaged or faulty products are not allowed to be integrated or put into operation.

» Do not start the system in which the AMKmotion products are installed (begin of intended use) until you can determine that
all relevant standards, laws, and directives have been complied with, e. g. low voltage directive, EMC directive, and the
machinery directive, and possible further product standards. The plant manufacturer is responsible for the compliance with
the laws, directives, and standards.

» The devices must be installed, electrically connected and operated as shown in the device description documentation. The
technical data and the required environmental conditions must be observed at all times.

2.2 Safety rules for handling electrical systems

In particular on drive systems, the instructions pertaining to safety and the following five safety rules have to be kept in the
specified sequence:

1. Switch off electrical circuits (also electronic and auxiliary circuits).

2. Secure against being switched on again.

3. Determine that there is no voltage.

4. Ground and short circuit.

5. Cover or close off neighboring parts that are under voltage.
Reverse the measures taken in reverse order after completing the work.

2.3 Presenting safety messages
Any safety information is configured as follows:

/A\ SIGNAL WORD

Type and source of risk
Consequence(s) of non-observance

Symbol Steps to prevent:

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26 7165
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2.4 Class of hazard

Safety and warning messages are graduated into classes of hazard (according to ANSI Z535). The class of hazard defines the
potential risk of harm and is described by a single word, if the safety information is ignored. The signal word is followed by a safety
alert symbol (ISO 3864, DIN EN ISO 7010). In accordance with ANSI Z535, the following signal words are used to define the class

of hazard.

Safety alert symbol and
signal word

Class of hazard and its meaning

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious injury

WARNING indicates a hazardous situation which, if not avoided, could result in death or serious
injury

A CAUTION CAUTION, used with the safety alert symbol, indicates a hazardous situation which, if not avoided,
could result in minor or moderate injury
NOTICE is used to address preventions to avoid material damage, but not related to personal
NOTICE
injury.

2.5 Used safety alert symbols

Safety symbol

Meaning

Generic warning!

Warning against dangerous electrical voltage!

2.6 Requirements for the personnel and their qualification
Only authorized and qualified personnel may work on and with the AMKmotion drive systems.

Specialised personnel must:

» Perform mechanical and electrical work that is described in this documentation, such as mounting and connecting
« Observe all information in the documentation accompanying the product in order to work with the product safely and in an

error-free manner

» Understand and know hazards that occur when handling the product

« Know connections and functions of the system

« Be familiar with the control concept in order to operate the drive system

« Be authorized to switch circuits and devices on and off, ground and label them
« Observe local specific safety requirements

2.7 Warranty

« Allinformation in the documents accompanying the product must be complied with for a safe and trouble-free operation.
o The assertion of warranty claims is excluded if the information in the documents is not observed completely.

« Hardware and firmware may not be modified except by personnel authorized by AMKmotion and after consultation with

AMKmotion.

e The company AMKmotion GmbH + Co KG is not liable for damages from unintended use, incorrect installation or
operation, exceeding rated values and non-observance with the environmental conditions.

8/65
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2.8 Always to observe!

A DANGER

Danger to life!

The controller cards KW-R07 / KW-R17 / KW-R27 are safety modules according to the Machinery directive MRL 2006/42/EG.
Before the cards are put into operation, the executing person must have read and understood the device description and the
safety manual. During the startup, all information in these documentation must be taken into account.

A DANGER

Danger to life from touching electrical connections!

Electrical terminals and connectors carry voltages that may cause death or serious injury upon
contact.

A Steps to prevent:
/é\ « Prior to any work on the device: Observe the 5 safety rules.

y \ « Measure the terminal voltages. There may be no voltage present.

« Plug and pull connections only when there is no voltage.

« For devices that are connected to a DC bus, or generate it yourself, you need to consider
the discharge times of the dc bus capacitors mentioned in the converter documentation

« Before commencing work, the connections must be isolated from the voltage supply at both
ends! (both ends mean: AC and DC bus supply side )

A DANGER

Danger to life due to unexpected movements!

The drive will be torque-free in the status 'Safe torque off (STO)', in case of mains failure or in case
of faulty drive controller. External application of force on the drive axis may result in life-threatening
movements (e.g. hanging axes can fall down).

Steps to prevent:
« Install an external, mechanical brake that prevents a movement.
« Install a counterweight in order to maintain the axis in balance.

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26 9/65
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Motor shaft movement (rotating parts)!

Hair, body parts and clothes can be captured and wrapped by rotating parts and people result
suffer fatal injuries.

Hazardous motor movement occurs when the motor shaft moves in an uncontrolled or
unintentional manner.

Even the intended drive movement may be hazardous, if persons remain inside the range of
movement.

Uncontrolled motor shaft movement occurs when the motor is no longer controllable. may have
lethal consequences. Possible causes include the following:

 Faulty wiring, e.g., faulty phase sequence while connecting motor
» Faulty components

» Faulty motor parameters

» Software error

Unintended motor shaft movement is caused by errors in the motor control. may have lethal
consequences. Possible causes include the following:

o Operator errors

» Controller or application program faults

o Faulty setpoint specification and scaling

» Improper operating mode
The monitoring devices in the drive system are capable of detecting various fault states. However,
the monitoring devices by themselves are not sufficient to completely and reliably prevent
uncontrolled movement. Uncontrolled movement cannot be prevented completely, even if it occurs
only for a brief period of time before a monitoring device trips and shuts down the drive or switch off
power supply.
Steps to prevent:

« Always ensure that the is fully de-energized before commencing work on the .

« Check the limit values for torque, speed, and position, as well as the acceleration and

deceleration ramps.
o Specify the maximum permissible process speed and set ID113 accordingly.

Danger to life from touching electrical connections!

The permanent magnets of the rotor induce dangerous voltage at the motor connections when the
axis rotates, even when the motor is not electrically connected. If the motor is connected to an
inverter, the induced DC voltage is linked to the .

Steps to prevent:
« Make sure that the motor shaft does not rotate.
« Make sure that shock-hazard protection is installed at the motor connections.
« Make sure that the terminals are free of voltage.

Risk of injury from hanging axes

The optional motor brake is a holding brake and does NOT provide sufficient protection for
persons.

Hanging axes can fall and lead to severe injury.

Steps to prevent:

« All hanging axes must be mechanically secured against falling with a fall arrester or a
supplementary external brake, for instance.

» People must not stand under hanging loads

10/65
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A WARNING

Risk of burns when touching hot surfaces!

The casing temperature can be more than 70 °C during and even after operation. Contact causes
burns.

& Steps to prevent:
« Make sure that the surfaces have cooled down before you touch.

« Wear protective clothing such as gloves if hot parts need to be touched.
« Fita warning sign with warning hot surface.
« Do not mount any flammable objects near the device.
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3 AMK drive with

3.1 Prerequisites

third-party controller

Controller
PLC program
EC master
EtherCAT
EC slave EC slave EC slave
KW-R06 KW-R06 iX
drive drive drive
parameters parameters parameters
DIP switch DIP switch DIP switch
EC addr; ID34023 EC addr: ID34023 EC addr: ID34023

The third-party controller is connected to the AMK drives via EtherCAT. The data exchange takes place by SoE protocol
(servodrive profile over EtherCAT) acc. to IEC61800-7.

Before connecting the controller, the drive must be started up.
0 See documents

« Initial startup KE/KW (Part no. 204539)

« Initial startup of decentralized drives (Part no. 204737).

3.2 General procedure
In order to realise the communication between controller and AMK drive, the PLC variables must be linked to the drive parameters.

The device description file describes the AMK EtherCAT slave devices. By means of these information, an EtherCAT configurator
(e.g. with AIPEX PRO, TwinCAT) generates the fieldbus configuration.

AMK_ECsoe_vvv_nnnn

nn (vvv - version; nnnnnn - Part no.)

When configuring the controller, the device description file is included. On the other hand, the controller configuration is
acquainted to the drives.

Parameter Name Term in the

device description file
ID24 'Configuration list MDT' MDT
ID134 'Master control word' Master control word
ID47 'Position command value' Position command value
ID36 'Velocity command value' Velocity command value
Parameter Name Term in the

device description file
ID16 'Configuration list AT' AT
ID135 'Drive status word' Drive status word
ID51 'Position feedback value' Position feedback value 1
ID40 'Velocity feedback value' Velocity feedback value

Freely configurable parameters

12/65
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The ID16 'Configuration list AT' defines what parameters are cyclically transferred into the drive telegram (AT) if the ID15
'"Telegram types parameter' 'configured telegram’ is selected. The configurable parameters are listed in ID187 'List of data AT'.

The 1D24 'Configuration list MDT' defines what parameters are cyclically transferred into the master data telegram (MDT) if

'"Telegram type parameters' 'configured telegram' is selected in ID15 'Telegram types parameter'. The configurable parameters are
listed in ID188 'List of data MDT".

The configurable parameters will be dynamically read from the EtherCAT salves (ID187 and ID188).

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26 13/65
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4 Beckhoff TwinCAT PLC

The following chapters will give you a step-by-step description about which configuration is necessary to run AMK drives as
EtherCAT slaves with a Beckhoff TwinCAT PLC (EtherCAT master).

4.1 KE(N, S) control signal 'Power ON' (AMK UE - DC bus ON)

0 Only if you use power supply modules type KE / KEN / KES (exception: KEN 05-xx).

The devices from type AMKASMART iC and AMKASYN KEN 05-xx charge the DC bus automatically. The DC
bus is needed to supply the inverters.

The compact power supplies KE / KEN / KES supply the inverters via the DC bus (power supply).
After activating the control signal ID134 'Master control word' bit 14 (0—1) (AMK control signal UE), the DC bus is charged.
ID135 'Drive status word' bit 15/14 = 10 (AMK status signal QUE) shows that the DC bus voltage meets the admitted range.

4.1.1 Variant 1: Compact power supply KE(N, S) with EtherCAT interface
The compact power supply is integrated within the EtherCAT bus. The EtherCAT master can directly control it.

Parametrisation:
KE(N,S): ID32795 'Source UE'=5

rEtherCAT—| |_EtherCAT_| |_EtherCAT_| |
in

out out in out in out
X85 X86 X85 X86 X85 X86
I L | |
KE(N,S) KW(D,Z) iX/iDT5
EtherCAT
master with with EtherCAT with EtherCAT f—
EtherCAT DC controller card DC

—guc— .9 KW-R06 g —

1D32795=5 D32796=5 D32796=5

© ©

4.1.2 Variant 2: Compact power supply KE(N, S) with ACC bus interface

The compact power supply KE(N, S) is connected to an EtherCAT controller card (e.g. KW-R06) via the ACC bus. Control signals
UE are sent to the controller card in the KW(D) inverter via EtherCAT. The controller card will forward it automatically to the KE(N,
S) via ACC bus.

Parametrisation:
KW(D): ID32795 'Source UE'=5
KE(N, S): ID32795 'Source UE'=9

EtherCAT | EtherCAT | |
out ACC-Bus in  out in  out
X237 X137 X85 X86 X85 X86
EtherCAT KE(N, S) KW(D) iX /iDT5

master .
) with EtherCAT )
with DC | controller card | D | With EtherCAT

ACCbUs g™ eg KW-R06 | Bus ]
_ ID32795=5 _
1D32795=9 |D32796=5 1D32796=5
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4.2 KW(D,Z), iC / iX/ iDT5 command signal ‘Drive ON' (AMK RF - controller enable)
The inverters power supply the servo motors.
After setting the control signal ID134 'Master control word' bit 15 (0—1) (AMK control signal RF), the motor control is activated.

ID135 'Drive status word' bit 15/14 = 11 (AMK status signal QRF) shows that the motor is under control. Position, speed or torque
setpoint can be preset depending on the selected operation mode.

Parametrisation:
ID32796 'Source RF' = Code 5

4.3 Switch-on and -off flow chart KE/KW

(KE,KW) 24 VDC ON
electronic supply

(KE, KW) ID135 'Drive status
word' bit 15/14 = 01
(AMK state SBM = 1) (*2)

(KE) (*1) 400 VAC ON
power supply

__ 1 error
power supply

word' bit 14 =1

(KE) ID134 'Master ctrl. |
(AMK signal UE = 1)

T
(KE) main contactor = 1 (*3)
A 4

(KE) ID135 'Drive status word'
bit 15/14 = 10
(AMK state QUE = 1)

(KW) Hardware signal
EF/EF2 =1 (*4)

]

Hardware
control signal
RF =1

(KW) ID134 'Master
| ctrl. word' bit 15=0
(AMK signal RF = 0)

Deactivate
setpoint values

(KW) Wait for hardware
status signals
QEF =1, QES=0

(KW) ID135 'Drive state.
word' bit 15/14 = 10
(AMK state QRF = 0)

2. error

inverter

(KW) ID134 'Master
ctrl. word' bit15 =1
(AMK signal RF = 1)

ID135 'Drive stat.
word' Bit15/14 = 11
(AMK state QRF = 1) (*5)

(KE,KW) 24 VDC OFF
electronic supply

(KE) (*1) 400 VAC OFF
power supply

(KE) main contactor = 0 (*3)

(KE) ID135 'Drive status word'
bit 15/14 = 01
(AMK state QUE = 0)

(KE) ID134 'Master
ctrl. word' bit 14 =0
(AMK signal UE = 0)

(KW) Wait for hardware
status signals
QEF =0, QES =1

(KW) Hardware signal
EF/EF2 =0 (*6)

Drive brakes,
until QRF (= 0)
is withdrawn (*8)

(KW) ID135 'Drive status word'
bit 15/14 = 10
(AMK state QRF = 0)

Hardware
control signal
RF =0

/'

eg.

emergency OFF (*7)
(KW) Activate \l/

(KW) 1D134 'Master
ctrl. word' bit 15=0
(AMK signal RF = 0)

K (KW) Deactivate

setpoint values /

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26
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‘ 1. error power supply "

(KE/KW) ID135 'Drive status
word' bit 15/14 = 01
(AMK signal SBM = 1) (*2)

(KE,KW) 1D99
‘Diagnosis reset status class 1

/2\

See main flowchart:
2. error inverter

—

(KW} 1D135 'Drive status word'
bit 15/14 = 01
(AMK. signal SBM = 1) (*2)

Remove error

(KW) 1D134 "Master
control word' bit 15 =0
(AMK signal RF = 0)

(KE) ID99
'‘Diagnosis reset status class 1'

SN\
/S
/2 \
=/

(KE) 1D134 'Master control
word' bit 14 =0
{AMK signal UE = 0)

Remaove error

[\
\_/

(KW) ID134 ‘Master
control word' bit 15 =0
(AMK signal RF = 0)

(KW) Deactivate
setpoint values

/ N\

\_/
/N LN N
/L

(AMK state SBM = 0) setpoint values
(KW) Drives brake, (KW) 1D135 'Drive status word'
until QRF (= 0) bit 15/14 = 00
is withdrawn (AMK signal SBM = 0)
(KE)yQUE =0 (KW) Drives brake,
Actuation until QRF (= 0)
main contactor = 0 (*3) is withdrawn
(KE) Error (KW) Error
power supply inverter
*1 Close emergency OFF circuit (if existent).
*2 The module specific 'System ready' messages (SBM = 1) from the KE and KW modules signal the error-free states.

The monitoring of these messages takes place in the higher-ranking controller. Time to SBM > 2 s.

*3 If present, the required external main contactor is actuated by the KE. The delay time until the contactor is actuated via
terminal X20 (EH1/EH2) depends on the DC bus capacities connected to the KE.

*4 Only devices with EF logic:
Hardware signal EF/EF2 must be applied at the latest at that time.

*5 Delay time until QRF is set depends on the connected motor resp. whether the data set must be newly calculated
because of a modification of drive specific parameters.

*6 Only devices with EF logic:
Reset hardware signal EF/EF2 if the motor has to be in a safe torque-free state afterwards.

16/65 PDK_204665 IB_KEKW_Fremdsteuerung / Version 2023/26
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*7 RF will be disabled via BE. BE is linked with PLC signal, see ID32796 'Source RF'.

*8 Motor is braked to a standstill after the ramp ID32782 'Deceleration ramp RF inactive'.

*9 Pulse 21 ms.

*10 | Eachinverter generated a DC bus error.

4.4 Switch-on and -off flow chart iC

iC use internal iC use external
24 VDC supply (*1) 24 VDC supply
\ /
400 VAC ON 24 VDC ON
power supply electronic supply
D135 "Drive stat. 10135 'Drive stat.
word' Bit15/14 = 01 word' Bit15/14 = 01
(AMK state SBM = 1) (*2) (AMK state SBM = 1) (*2)
400 VAC ON
power supply
~—

10135 'Drive stat.
word' Bit15/14 = 10

(AMK state SBM + QUE = 1)

24 VDC ON for STO,
motor holding break (*3)

1

Hardware
control signal
RF =1

D134 'Master ctrl.
word' Bit15 =0
(AMK signal RF = 0)

/N LN N

Deactivate
setpoint values

/| \/

ID135 'Drive stat.
word' Bit15/14 = 10
(AMK state QRF = 0)

——Error inverter—m
D13 Masterctrl, N
word' Bit15 =1

~ (AMK signal RF = 1) /

1D135 'Drive stat.
word' Bit15/14 = 11
(AMK state QRF = 1) (*4)

24 VDC OFF
(electronic supply,
motor holding break,
STO)

400 VAC OF
power supply

Drive brakes,
until QRF (= 0)
is withdrawn (*6)

10135 'Drive stat.
word' Bit15/14 = 10
(AMK state QRF = 0)

Hardware
control signal
RF=0

€g

et

emergenéy -stop (*5)
Activate \|/

10134 "Master ctrl.
word' Bit15=0
(AMK signal RF = 0)

K Deactivate

setpoint values /
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See main flowchart:

error inverter ’

10135 'Drive stat.
word' Bit 15/14 = 01
(AMHK, state SBM = 1) (*2)

ID99 'Diagnosis

reset status class 1'

Remove error

Deactivate
setpoint values

\
/

D134 'Master ctrl.
word' Bit 15 =0

. (AMK signal RF =0}

ID135 'Drive stat.
word' Bit 15/14 = 00
(AMK state SBEM = 0)

Drive brakes,
until QRF (= 0)
is withdrawn (*6)

Drive error

*1 Hint limitations!
After power on the internal 24 VDC supply is available after < 3 s.

*2 The module specific 'System ready' messages (SBM = 1) from the modules signal the error-free states.
The monitoring of these messages takes place in the higher-ranking controller. Time to SBM > 2 s.

*3 24 VDC supply must be applied at the latest at that time. Open / close motor holding brake will be automatically
controlled trough the RF signal.

*4 Delay time until QRF is set depends on the connected motor resp. whether the data set must be newly calculated
because of a modification of drive specific parameters.

*5 RF will be disabled via BE. BE is linked with PLC signal, see ID32796 'Source RF'.

*6 Motor is braked to a standstill after the ramp 1D32782 'Deceleration ramp RF inactive'.
*7 Pulse 2 1 ms.
*8 (iC) Charging time after power on <50 ms

*10 Maximum 1 power on circuit per minute.
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4.5 Switch-on and -off flow chart iX/iDT5

24 VDC ON
for electronic supply

ID135 'Drive stat.
word' Bit15/14 = 01
(AMK state SBM = 1) (*2)

— DC bus
(UZP/UZN)
— ON

l

/

ID135 'Drive stat.
word' Bit15/14 = 10
(AMK state SBM + QUE = 1)

\

/

Hardware
control signal
RF =1

ID134 'Master ctrl.
word' Bit15 =0
(AMK signal RF = 0)

Deactivate
setpoint values

ID135 'Drive stat.
word' Bit15/14 = 10
(AMK state QRF = 0)

—Error inverter:

ID134 'Master ctrl.
word' Bit15 =1
(AMK S|gnal RF =1)

24 VDC ON for STO,
motor holding break (*3)

ID135 'Drive stat.
word' Bit15/14 = 11
(AMK state QRF = 1) (*4)

l

Activate

setpoint values /

24 VDC for
electronic supply, STO,
motor holding break,
OFF

ID135 Drive stat.
word' Bit15/14 = 01
(AMK state QUE = 0)

d DC bus N

(UZP/UZN)

( OFF J

Drive brakes,
until QRF (= 0)
is withdrawn (*6)

ID135 'Drive stat.
word' Bit15/14 = 10
(AMK state QRF = 0)

r Hardware N

control signal

\ RF =0 /

z.B.
bei Notaus (*5)

ID134 'Master ctrl.
word' Bit15 =0
(AMK signal RF = 0)

Deactivate
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See main flowchart:

error inverter ’

10135 'Drive stat.
word' Bit 15/14 = 01
(AMHK, state SBM = 1) (*2)

ID99 'Diagnosis

reset status class 1'

Remove error

Deactivate
setpoint values

\
/

D134 'Master ctrl.
word' Bit 15 =0

. (AMK signal RF =0}

ID135 'Drive stat.
word' Bit 15/14 = 00
(AMK state SBEM = 0)

Drive brakes,
until QRF (= 0)
is withdrawn (*6)

Drive error

*1 Hint limitations!
After power on the internal 24 VDC supply is available after < 3 s.

*2 The module specific 'System ready' messages (SBM = 1) from the modules signal the error-free states.
The monitoring of these messages takes place in the higher-ranking controller. Time to SBM > 2 s.

*3 24 VDC supply must be applied at the latest at that time. Open / close motor holding brake will be automatically
controlled trough the RF signal.

*4 Delay time until QRF is set depends on the connected motor resp. whether the data set must be newly calculated
because of a modification of drive specific parameters.

*5 RF will be disabled via BE. BE is linked with PLC signal, see ID32796 'Source RF'.

*6 Motor is braked to a standstill after the ramp 1D32782 'Deceleration ramp RF inactive'.
*7 Pulse 2 1 ms.
*8 (iC) Charging time after power on <50 ms

*10 Maximum 1 power on circuit per minute.
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4.6 Integrating the AMK device description file into TwinCAT

Die Geratebeschreibungsdatei beschreibt die AMK EtherCAT Slave Gerate. Mit Hilfe dieser Informatinen erstellt ein EtherCAT-
Konfigurator, z.B. unter AIPEX PRO bzw. TwinCAT, die Buskonfiguration.

Copy the up-to-date AMK device description file AMK_ECsoe_vvv_nnnnnn.xml (vvv - version, nnnnnn - Part no.) to the windows
folder C:\TwinCAT\lo\EtherCAT.

The present configuration file is available from the download window of the AMK homepage (http://www.amk-antriebe.de) or from
the AMK Documentation CD (Part no. 47153).

4.7 Creating a TwinCAT project

4.7.1 Create an offline TwinCAT project with AMK drive
o Start the "TwinCAT System Manager'
» Open a new project
e Append an EtherCAT bus to the 'l/O Devices'

iy Unbenannt - TwinCAT System Manager - 1Ol x|

File Edit #ctions ‘iew Options Help

DEsE L 22 (Al =avdaddise 2 2qevs e &2
ﬂ SYSTEM - Configuration Mumber | Device | Tvpe

BA PLC - Configuration

= 1j0 - Canfiguration

AN r—
1 g 2

Import Device. ..
RMB

o, )
“u Grcan Devices. ..

[ paste Chrl+Y
BB Paste with Links  AlLHChrH-Y

[Local (172.16.6.225.1.1)  [SOn T

x

Type: (#4170 Beckhoff Lightbus Ok
[+]-#5% Profibus DP
a5 Profinet Cancel

--J:in CaMopen

--3_.-— Devicehlet
[#]-=== EtherMet/P
-#ff SERCOS interface
1= EtherCAT

----- = EtherCogllave
= % EtherCaT Automation Pratocol (Network Variables) ~ Target Type—]
~-ME| EtherCAT Autornation Protocol via ELEE0T, EtherCAT &+ PC orly
[+-E¥ Ethernet
-~ 1ISE £ BXonly
e Interbus-5 B anly
g2t Beckhoff Hardware e al
- i Mizcelaneous

M arne: |Devin:e 1
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To the EtherCAT bus, you can add EtherCAT slave devices (boxes).
Repeat the following steps until your project is completely emulated.

iy Unbenannt - TwinCAT System Manager o m] |

File Edit Actions Wiew Options Help

DEwHE EE =28 A Davdd dane 2 2Ql«wse &E R
Bl =STEM - Configuration : : -
- B PLC - Configuration Gieneral |f—‘«da|:-ter| EtherCAT | Dnllnel CoE - Dnlmel —
EE£ ;J'EDB:E;-CIZHDH Marme: |Device1 [EtherCAT] 14 |1

e R Y Ccvice 1 (EtherCAT)
- Mappings

MWi Tope: [EthecaT
'K 2 Comment: \

Delete Device

RMB @ Crline Reset

‘E} Cnline Reload {Config Mode only)
Online Delete (Config Mode only)

”ﬁ Expark Device. .. [~ Dizabled Create symbols

@ Impork Box...

-
“au Gran Boxes..,

|Local (172.16.6,225.1.
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To execute the following step, the AMK EtherCAT configuration file must be integrated within TwinCAT.

Below 'AMK Arnold Mueller GmbH & Co. KG', the AMK EtherCAT slave device types are listed. Numbers is brackets show the
EtherCAT revision.

You will find the device type printed on the front plate of the controller card (e.g. KW-R06)

Insert EtherCAT Device

Search: I M arne: IDri'--'E1 Muiltiple: I‘I ﬁ 0K

T <M|d Mueller GmbH & Co. KG = Cancel
e | Dirives

cormpact irverter module -R03 [SoE) — Part
|| K3WZ EtherCAT Drive [SoE, 2 Ch) e
i-l-!,l ki compact inverter module -R05 [SoE) &
| k3D compact inverter module -R 05 [SoE)
- J,I k3 compact invverter rr||:u:||_1|g: -ROE [SoE]
| k3D compact inverter moll -R 06 [SoE)
i-t-],] k' compact inverter module -RO7 [SoE FSoE] = B Ethemt)
| k3D compact inverter module -R 07 [SoE FSoE)
i-l-!,l k' compact inverter module -R16 [SoE) Je
| k3D compact inverter module -R1E [SoE)
i-t-],] k' compact inverter module -R17 [SoE FSoE]
| KD compact inverter module -R17 [SoE FSoE)
i-l-!,l MCE motor contraller electronic -R0S [SoE)
a}] FMCE motor contraller electronic -ROE [SoE)
] DTS integrated servo drive [SoF)
| ¥ serva inverter [SoE)
i-l-!,l IC zervo converter [SoE)
a}] 0TS integrated zervo drive [SoE.FSoE]
i-t-],] I servn inverter [SoE FSaoE]
|l iC serva converter [SoE FSoE)
& Controls
- Power Supolies ;I

[ Ertended Infarmation [ Show Hidden Devices [ Show Sub Groups

(]
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4.7.2 Activating the EtherCAT network
Activate the TwinCAT adaptor in your PC system

. »Unbenannt - TwinCAT System Manager o m] |

File Edit Actions Wiew Options Help

| TN IR N IENGEY
SYSTEM - Configuration -
g PLC - Configuration General Adapter | EtherCAT I Dnlinel CoE - Elnlinel T
E|l 1/0 - Configuration @« IZEI
=B 10 Devices ae apter
[El-== Device 1 (EtherCAT) = 05 [NDIS) i~ PCI " DPRAK
- Device 1-Image - - : —
i Device 1-Image-Inta Deescription: |LAN-\-"erl:-|ndung 2 [TwinCAT -Intel PCI Ethernet Adapter [Gigabit]
& Inputs Device Mame: |\DEVI CE'AD783852-5376-4148-8 320-E C445C3CE 246}
§ outputs
. Infalata FEl BusdSlat: I Search...
=1 D 1 0 M conpuene W3
&8 Mappings -

Cancel use with Metmon/\Wireshark only]

_ ___ DK I
AT -Intel PC| Ethernet Adapter [Gigabit] - Pak

s
& Unused

Al

Help |

[Local (172.18.6.225.1.1)

. »Unbenannt - TwinCAT System Manager -0l x|

File Edit #ctions ‘iew Options Help
av B AN ®(R Q2 wse" &0 ?

IDeed|2E| & B

I SYSTEM - Configuration

..... g PLC - Configuration General Adapter | EtherCAT | Orline | CaE - Oniine |
El - 140 - Configuration

: o
Eﬁ /O Devices Metwork Adapter
. [ Device 1 {EthercaT) & 0% NDIS) POl - T

i<t Device 1-Image
=¥ Device 1-Image-Info

1 Inputs Device Mame: |\DEVIEE\{AD?83852-53?E-41AB-832D-EE445E3EE245}
- ‘l Qutputs

. r
Installation of TwinCAT RT-Ethernet Adapters x| Search...

— Ethemet Adapters Update List | Eompiuble Devices... I
B E Ingtalled and ready to 5 | |
rieta

- EHE LAk Yerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter (Gigabit) | e fuse with Netman/Wireshark arly]
BE& Compatible devices Bind

A B8 Incompatible devices —I BITIES

i EE Disabled devices Uil |

Enable | J

Dizable |

[ Show Bindings

|»

Descriptian: |LAN-Verbindung 2 [T winCAT Intel PCI Ethernet Adapter [Gigabit]

|Local (172.16.6.225.1.1)

4.8 Reading AMK drives with TwinCAT online

At first, integrate the AMK EtherCAT configuration file.
Siehe 'Integrating the AMK device description file into TwinCAT ' auf Seite 21.
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» Establish a physically EtherCAT connection between EtherCAT master and slaves
» Connect the EtherCAT master and slaves to the 24 VDC power supply
o Start " TwinCAT System Manager'. Open a new project
« Start " TwinCAT Config Mode'
File Edit Actions Wiew Options Help
I T IEEN G EIET /ﬁ@.l%%}.“'\* ® |
- SYSTEM - Configuration

B PLC - Canfiguration 'Config Mode'
=i 1jo - Configuration

ﬁ I}0 Devices
- Mappings

Start 'Scan Devices...'

ol
File Edit Actions Yiew Options Help
IDE@E EE| ) R0 @ =avdddie S BQllase @b ?
ﬂ SYSTEM - Configuration Turnber | Device | Type
B PLC - Canfiguration
El. 10 - Configur ation
LS Mappi B ppend Device. ..
1 ﬁ“ Import Device. ..
R Pasts p
BB Paste with Links  Alk+Ckrl+y
1] |
Ready | Local (172.16.6.225.1,1)  [eglililelal=}

Select the TwinCAT adaptor to which the EtherCAT slaves are connected

1 new I/0 devices found x|

T-ntel PCI Ethemet Adapte] k.

Cancel

Select All

nzelect All

Start 'Scan for boxes' (box = EtherCAT slave)

TwinCAT System Mana |

\?f) Scan For boxes
Mein |
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In this example, two EtherCAT slaves are read (drive 1 + drive 2)

-y Unbenannt - TwinCAT System Manager i ] 4

Eile Edit Actions Wiew OCptions Help

DFdHd &6 2 2ES M3 SBavdddahie e |(2Q@ e @l ?
[#- SYSTEM - Canfi L
+g PLC - Configogr;?:;': o General | EtherCaT I oc | Process Datal Startupl Sof - Dnlinel Dnlinel

=88 1} - Canfiguration -
.E“ﬁ 1/ Devices Marne: {Drrive 1 K/ RG] 14 |1

f# Device 2 (EtherCAT)
- Device 2-Tmage
-I- Device 2-Image-Info Camment: ;I

- §T Inputs

$! outputs

pfal

Type: IKW' campact itverter module -F0E [SoE)

-

[ Disabled Ereate symbols [T

Ready |Local (172.16.6.225.1.1) (SR Ruae

A

Integrate the PLC project.
Siehe 'Integrating the PLC project' auf Seite 27.

4.9 PLC project
Start "TwinCAT PLC Control'. Open a new project

0 On no account, you may rename the program block MAIN (PRG).

Create your PLC program

ZTwinCAT PLC Control - Doku_IE_TwinCAT.pro - [MAIN (PRG-5T)] -0l x|
! File Edit Project Insert Extras Online  Window Help -7 x|

Bjs]E] DBl DiSIER & Bl

D001 FROGRAR bAIN

3 Bausteine OO0 AR
* non3

nong whrive_1_StatusWord AT = *WORD;

0o0& wlrive 1 Controford AT 22 0*W0RD;
000G
D007 EMD WaAR

4|| bk

_ |
B.["2 0. |Ev. |5R. ] Al b

[1 ]
|Target: Local [17216.6.225.1.7], Laufzeit: 1 |G ey g ofafila ) &1

For example, in- out variables from type WORD are generated. Following this variables will be linked with each 'DriveStatus' and
'ControlWord' inside the TwinCAT System Manager.

Variables with designation 'AT' exist only within a project and cannot be linked to the Hardware. The addresses are extended by 'I'
for inputs (AT%I) or 'Q' for outputs (AT%Q).

The variables can be addressed automatically by using the extension "' or fixed by declaring the variable type (X = bool, W = word
or D = double word).
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Example:

diVelocityFeedback AT%|* : DINT; ( automatic addressing)
OR

bolnput1 AT%IX0.0 : BOOL,; (fixed addressing)

4.9.1 Create the PLC configuration
When compiling the project, a XML-type file with extension *.tpy is generated automatically. This file contains the defined variables
as well as common project information. After an error-free compilation, the PLC project must be saved.

Subsequently, the XML file (*.tpy) must be read with the 'TwinCAT System Manager'. Siehe 'Integrating the PLC project’ auf Seite
27.

+ = TwinCAT PLC Control - Doku_IE_TwinCAT.pro - [MAIN (PRG-5T}] - |I:I|£|
File Edit | Project Insert Extras Onlme ‘Window  Help = |5’ |£|
‘2| z|  Buid Chrl+F3
W Clean all l _
: Laad download infarmation..
Object Fobrd AT MWORD;
Project database b olord AT 20 ORD:
Opkians. ..
Translate into other languages r
o Before you log on to the PLC hardware, the 'run mode' of the 'TwinCAT System Manager' must be started.

4.9.2 Integrating the PLC project

The following describes how to append an existing PLC project.

Compile and save the CoDeSys PLC project before appending it

. Unbenannt - TwinCAT System Manager -0l x|
File Edit Actions View Options Help

IDEFFE EE| I BERE AL |2 s F D

=Bl SYSTEM - Configuration

L 5L ® (% B QlEe e B T

| »

- General | Flc Settings I

. o - Co ration M Append PLC Project. .,
1 E Paste CErl+y 2 TwinCAT System banager
RM B ﬂ Paste with Links — AlE+CEr w217 [Build 2239]

TwinCAT PLC Server
v2.11 [Build 2105]

Ready
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Select the PLC configuration file *.tpy.

21 x|
Suchen in: Iﬁb Crrive_On_0OFff j ) i i

D ateinarme: IDDku_IB_T winCaT j

D ateityp: [IEC1131 Project Info [*.tpy) =]

4.9.3 Linking PLC variables

The following describes how to link a TwinCAT variable to a PLC variable.

Double-click to a TwinCAT variable to open the 'Attach Variable' window

1=
File Edit Actions Yiew Options Help

IDewd Sk =00 #d|=avddaiiee =eqQlase & ?

=Bl 5vSTEM - Configuration

E| ! FLC - Configuration

C 1S Doku_IB_TwinCAT

= 1/0 - Configuration

B 10 Devices s [CINT

155 Device 2 (EtherCAT)
=¥ Device 2-Image Group: I-“-T Size: |2-D
<= Device 2-Image-Info Address: |93 [050) Usger [D: ID
‘l Qutputs :
i Linked ta...
‘ InfoData &I I
-2l Drive 1 (kW (-ROEY) . -
A ome: B

| »

Wariable IFlags I Dnlinel

Mame: IDrive statuz ward

ot Welndity Feedback vale
=@l MoT

- Wedtate

‘ Infoliata —

@8 Mappings
[~
A4
4 | »
':Tmm- (Parkh | Tireskaran | taceana f
4 3

Ready
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Double-click to the respective PLC variable to link it to the TwinCAT variable

Attach ¥ariable Drive status word {Inpuk}) ﬂ

PLLC - Canfiguration — Shiow Y aniables
E---ff-_.*f Daoku |B_TwinCAT & Unused
' Standard " Uzed and unused

ford [ Exclude dizabled
W Exclude other Devices
v Exclude same Image

[¥ Show Tooltips

RS TR 14 M Dirive_1_Status

> 1B 0.0 WORD [2.0]

— Show Variable Tepesz
[~ Matching Type
v Matching Size
[ &l Types

[T Amray Mode

— Offzets

[~ Continuous
[~ Show Dialog

—Wariable Mame

[ Handlawver
[T Take over

Cancel | ]

4.9.4 Extending the data exchange

The following describes how to extend the drive telegram (AT) resp. the master data telegram (MDT).

Freely configurable parameters

The ID16 'Configuration list AT' defines what parameters are cyclically transferred into the drive telegram (AT) if the ID15
'"Telegram types parameter' 'configured telegram’ is selected. The configurable parameters are listed in ID187 'List of data AT".

The ID24 'Configuration list MDT' defines what parameters are cyclically transferred into the master data telegram (MDT) if
'"Telegram type parameters' 'configured telegram’ is selected in ID15 'Telegram types parameter'. The configurable parameters are
listed in ID188 'List of data MDT".

The configurable parameters will be dynamically read from the EtherCAT salves (ID187 and ID188).
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The example shows how to exchange the drive telegram (AT) with the ID182 'Diagnosis manufacturer status'.

L=
File Edit Actions \iew Options Help
[DewH R =nf|hd | Havaddatiie( e Qe &b
=Bl S¥STEM - Configuration - - =]
E|! PLC - Configuration Generall EtherCAT I DC %‘3838 Data | Startupl SoE - Online | Dnllnel
Lo lEE ;
T Doku—,IB—T"\flncm Sync Manager: PDO List:
! i - Configuration
Eﬂ 1/ Devices S | Size | Type | Flagz Index | Size | M ame
= -5 Device 2 (EtherCAT) i 128 Sl 5-0-0016 100 AT
+ Device 2-Image 1 128 t bl 5-0-0024 100 WOT ‘ 3
oo Device 2-Image-Info g 1o Outputs
: 3 10 Inputs
QT Inputs
- @] Cutputs
- § Infolata
=-a+l| Drive 1 (kW (-ROE)) ] 5 ] 5
-1 N | Y | ol
-p] Drive status word FDO Azzignment [SM 2); PDO Content [5-0-0016);
el P05|t|F|n Feedback value 1 ] 5-0-0024 Index | Size | Ofs | Mame B
- @] velocity feedback value SOMaE 20 00 Dive status o,
- @l Mot 500051 4.0 i Pasiion feedhags
‘ WeState S-0-0040 o 4.0 6.0 u
#-§ InfoData < * r” 2 Delete -
i"ﬁ Mappings 45
Download—‘ IPledefined FOORMIB:: (- Edit... ]
|l = ey b - L. LI
| Move Up »

Serwar (Parkt I Timackarmn I Maccans
4

Mave Dawn

| —

Ready

Select the parameter

Edit Pdo Entry

I arne: IHersteIIerstatus

Index [hex):  |B6 182

Sub Index: IEI
Drata Type: IWDHD j
Eit Lentgh: 16 =

Fram Dictionar:

Ok

Cance

P-0-1306 -
P-0-1307 -
F-0-1308 -

R eferenzzaehler]

aktueller Zashler 1

R eferenzzachlers
P-0-1309 - aktueller £ashler 2
S-0-0011 - Zugtandzklazse] -Fehler
S5-0-001 2 - Zustandzklazse2 W arnung
5-0-001 3 - 2ustandsklazze3-Meldung
S-0-0144 - Statuzwort

5-0-0182 - Herstellerstatu
- Binaer Eingarhc'l
-FSoE Slave C

P-0-1332

F-0-0462

P-0-0453 - Sicherheitzdaten 5
F-0-0464 - FSoE Slave CRC O
P-0-0465 - Sicherheitzdaten Slave 1
P-0-04EE - FSoE Slave CRC

LI
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4.9.5 Generating a configuration and starting the run mode

1. Generate mappings

Generates the mapping between two process images
2. Check configuration

Checks the present configuration for plausibility

3. Activate configuration
Saves and activates the present configuration

/.y Unbenannt - TwinCAT System Manager 1Ol =|

File Edit Actions Yiew Options Help
DEBEE0 ) R [0d 8 ayd0o% o @=Qese e
Yariable | Flags | Dnlinel

=B 5¥STEM - Configuraticn

- PLC - Configuration 1 2 3
. E-1EF Doku_IB_TwinCAT

E|! 1/Cr - Configuration

=I-E 10 Devices Tome IUINT

|»

W amne: IDrive shatus word

- Dewice 2 (EtherCAT)
== Device 2-Image Group: IAT Size: |2-IJ

: Device 2-1 -Inf
gxnepvi: mage-Infa Address: |33 [0x5D] User D [o

;l;’juftn';”;; Linked to... | [MAIN.wDrive_1_StatusWiord . Inputs . Standard . Doku_IB_TwinCAT
=l Drive 1 (k¥ (-RO6]) Camment: o
- gt -

AT
(Bl Crive status word
%] Herstellerstatus
%1 Position Feedback value 1
i el velocity feedback value
-l MDT
F-§ Wostate
% InfoData

@5 Mappings =]
-
‘ I_>I_I

Ready | Local {(172.16.6.225.1.1) [eslylylfal

TwinCAT Spstem Manager | x| |

\?1) Meustart TwinCAT System in Bun Modus

EIKi I Cancel |

4.10 Information about error sources

4.10.1 Revision of the device description file
By default, the check of the revision number of the connected devices is de-activated in the TwinCAT EtherCAT master.
The following check can be activated:
¢ RevisionNo = >min. Rev-No.<
By means of this setting, an EtherCAT device with a higher revision can run within a configuration defined with a lower version.

Example: KW-R07
<Type ProductCode="#x01000603" RevisionNo="#x01030105" UseLrdLwr="1">KW (-R07) (FSoE)</Type>

RevisionNo= 0x 0103 0105

I I
| Software version KW-R06 AER5-6_105_1032_203194

Revision xml AMK_ECsoe_103_202967.xml
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4.10.2 TwinCAT with standard PC

0 The drive generates the diagnostic message 2561 'System diagnostics: Failure of the master'

Possible cause of error:
In state 'operational’, the EtherCAT master does not send any or just sporadic frames of setpoints and actual
values.

Without full system utilisation, standard PCs will reduce their processor cycle. Because of this reduction, the real time does not run
constantly and generates an error.

Start the auxiliary program 'LowPrioProc.exe' - repeatedly if necessary - until the PC reaches 100 % system utilisation. By means
of the auxiliary program, the system utilisation is increased artificially and a constantly running real time is achieved.

You will find the auxiliary program under C:\TwinCAT\LowPrioProc.exe.
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5 Functional safety via FSoE with Beckhoff TWinSAFE PLC

Following variations are described:

Variant 1: AMK controller and TwinSAFE PLC
AMK Steuerung AMK EtherCAT AMK EtherCAT Beckhol ATFV"IEir‘lﬁsliE'PLC
AMKAMAC A5 Drives Antriebe with FSoE + SAFE Outputs
Variant 2: TwinCAT PLC and TwinSAFE PLC
Beckhoff AMK EtherCAT AMK EtherCAT Beckhoff TWINSAFE-PLC
TwinCAT PLC Dri — Antriebe with FSoOE + SAFE Inputs
win rives ntriepe wi [o] + SAFE OUtpUtS

5.1 General overview AMK controller and TwinSAFE PLC

The overview diagram shows a FSoE configuration. The following components are used:

« AMKAMAC A5 controller
« Controller card KW-R07 / -R17 / -R27 with functional safety (KW-R07 is used with this example)

» SafePLC EL6900 with safe input and output terminals

AMKAMAC A5
ETH
EC master
EtherCAT
safe EC slave safe EC slave EC slave EC slave
inputs outputs
—_— KW-R0O7 — EL1904 EL6900 EL2904
:' FSoE slave > FSoE slave FSoE master FSoE slave
USB DIP switch | DIP switch DIP switch
DIP switch
FSoE addr: 1D33201
EC addr: 1D34023

5.2 General overview TwinCAT PLC and TwinSAFE PLC

The overview diagram shows a FSoE configuration. The following components are used:

o TwinCATPLC
» Controller card KW-R07 / -R17 / -R27 with functional safety (KW-R07 is used with this example)

o SafePLC EL6900 with safe input and output terminals

33/65
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TwinCAT PLC
EC master
EtherCAT
safe EC slave safe EC slave EC slave EC slave
inputs outputs
—> KW-R07 —> EL1904 EL6900 EL2904
'. FSoE slave e FSoE slave FSoE master FSoE slave
usB DIP switch DIP switch DIP switch
DIP switch
FSoE addr: ID33201
EC addr: ID34023

5.3 Procedure (overview)

Step 1: addressing
KW-R07 /-R17 SafePLC
iC/iX/iDT5 terminals
FSoE address: .
DIP switch OR FS[;’IE st‘i’tfﬁs'
1D33201
EtherCAT address:
DIP switch EtherCAT address:
FSoE = EtherCAT address set with AIPEX PRO (*1)
OR 1D34023

*1  Not applicable at TwinCAT PLC and TwinSAFE PLC combination.
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Step 2: TwinSAFE configuration

TwinCAT

v

Connect TwinCAT to all
participants via EtherCAT

Activate EtherCAT
configuration

Insert "TwinSAFE PLC' and
configure data transfer

Start "TwinCAT
System Manager'

TwinCAT: Transfer 'TwinSafe
read all participants configuration' to 'SafePLC'

Export
'safe configuration file' (*1)

FSoE and EtherCAT:
set addresses

v

If necessary: create and
connect TwinCAT PLC progr.
for dummy variables
(data transfer not safe) (*1)

v

Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

*1

Step 3: AIPEX PRO configuration (*1)
*1  Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

AIPEX PRO
Insert unsafe data transfer
Connect AIPEX PRO manually
via Ethernet
to the AMK controller. v
All other participants
must be connected Create PLC program.
to the controller via EtherCAT. Create AIPEX PRO
configuration.
Start AIPEX PRO Restart

v

AIPEX PRO:
read all participants

!

'Messages' tab:
read safe configuration file

v
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5.3.1

5.3.2

0

Create and transmit SafePMT parameter set

AMK controller cards KW-R07 / KW-R17 / KW-R27:

See document Safety manual; functional safety (Part no. 203446) Chapter Startup, subtopic Parameterisation

AMK Decentralised drive technology iC / iX / iDT5:

See document Safety manual; functional safety (Part no. 205016) Chapter Startup, subtopic Parameterisation and
Supplement to the Safety Manual 2013/18 when using iC / iX/iDT with Functional Safety Part no. 204446 Chapter Startup,
subtopic Parameterisation

Step 1: addressing

The EtherCAT and FSoE addresses of the different participants must stringently be set equal in the AMK drives
and in TwinCAT System Manager. The addressing of the AMK drives will be done with the AMK software
AIPEX PRO.

FSoE addressing

AMK controller card KW-R07 / KW-R17 / KW-R27:

See document Safety manual; functional safety (Part no. 203446) chapter Startup, subtopic FSoE addressing

AMK Decentralised drive technology iC /iX/iDT5:

See documentSafety manual; functional safety (Part no. 205016) Chapter Startup, subtopic FSoE addressing and
Supplement to the Safety Manual 2013/18 when using iC / iX/iDT with Functional SafetyPart no. 204446 Chapter Startup,
subtopic FSoE addressing

SafePLC and safe input and output terminals:

See manufacturer-specific descriptions

EtherCAT addressing

AMK controller card KW-R07 / KW-R17:

See document Controller cards KW-R06 /-R16 / -R07 / -R17 (Part no. 202744) chapter Startup - operation - maintenance -
service, subtopic Addressing bus participants

AMK controller card KW-R27:

See documentController cards KW-R24(-R) / -R25 / -R26 / -R27 (Part no. 204918) chapter Startup - operation -
maintenance - service, subtopic Addressing bus participants

AMK Decentralised drive technology iC /iX/iDT5:

See document Decentralized drive technology iC / iX/iDT5 (Part no. 203445) chapter Startup - operation - maintenance -
service, subtopic Addressing bus participants

See document ' Software description AIPEX PRO V3' (Part no. 204979) chapter: Directmode, subtopic Function Communications
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5.3.3 Step 2: TwWinSAFE configuration

Hardware overview with AMK controller and TwinSAFE PLC

TwinCAT System Manager
AMK device description file
TwinCAT configuration file EtherCAT configurator

TwinSAFE configurator

TwinSAFE PLC
EC master
EtherCAT
safe EC slave safe EC slave EC slave EC slave
inputs outputs
— KW-R07 —> EL1904 EL6900 EL2904
'. FSoE slave > FSoE slave FSoE master FSoE slave
USB DIP switch | [ DIP switch | DIP switch
DIP switch
FSoEaddr: ID33201
EC addr: ID34023

EC - EtherCAT connection
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Hardware overview with TwinCAT PLC and TwinSAFE PLC
TwinCAT System Manager
AMK device description file »  EtherCAT configurator
TwinSAFE configurator
TwinSAFE PLC
EC master
EtherCAT
safe EC slave safe EC slave EC slave EC slave
inputs outputs
—> KW-R07 —> EL1904 EL6900 EL2904
: FSoE slave > FSoE slave FSoE master FSoE slave
TwinSAFE PLC

DIP switch DIP switch DIP switch

USB

DIP switch
FSoEaddr: ID33201
EC addr: ID34023

Step 2.1: Creating a TwinCAT project

Hardware prerequisites 'System structure with TwinCAT PC":

A TwinCAT project can be created offline or read online:
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Example: controller card KW-R07 with SafePLC EL6900 and safe inputs and outputs

T Unbenannt - TwinCAT System Manager

File Edit Actions Wew Options Help
ID@edH &G & B2RR|
-Gl 5YSTEM - Configuration

3R PLC - Configuration
Ell I/ - Configuration
L—__lﬂ 1/ Devices
=B JC=vice 2 (EtherCAT)
-I- Device 2-Image
== Device 2-Image-Info
H- %T Inputs
H- ‘l Cutputs
/-8 InfoData
- || Term 1 (KW (-RO7) (FSoE))
= Term 2 (EK1100)

=-§ InfoDaka
& § Term 3 (EL100S)

I T—
o B Term 5 (EL6300)
oM Term & (EL2004)
o Term 7 (EL1904)
i — o611

E
E
E
E

@8 Mappings

Step 2.2: Creating a TwinCAT PLC project

AMKotion

For realising a standard data exchange between TwinSafe PLC and PLC controller, you have to create a TwinCAT project with

variables.
AT%Q = output variables (point of view PLC controller)
AT%I = input variables (point of view PLC controller)

First the variables must be creating inside the TwinCAT PLC project. Further you can use them with the TwinCAT System Manger.

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26
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The variables boSafePLC_Run_Stop and boSafePLC_ERR_Ack are subsequently used to start/ stop the SafePLC. The
commanding is done by the PLC controller.

=TwinCAT PLC Control - Doku_IB_FSoE.pro - [MAIN {(PRG-5T}]

! File Edit Actions “iew Opkions Help

2|8 B|@]ed S| S5 * |5

D001 FPROGRAR bAIMN
a Bausteine e =]

e 0003
0ong hoSafePLC_Run_Stop AT 0*=BOOL;
0005 boSafeFLC_ERRF_Ack AT=0*B0O0OL;
000G .
DO0FEMD AR

o Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

For realising a standard data exchange between TwinSafe PLC and AMK controller, you can create more variables.
The variables by IN_Data_0 and by _OUT_Data_0 can used freely.

ZTwinCAT PLC Control - Doku_IB_FSoE.pro - [MAIN {PRG-5T}]

! File Edit Actions Wiew Options Help

2|8 B|@]edlS|S5m * B W

0001|FROGRARM RAIN

'a B austeine TR O =]
,, oon3  boSafePLC _Run_Stop ATC*BOOL:
poodl  hoSafePLC_ERRF_Ack ATZC0*BOOL;
0005
ooogl by IM _Data DAT [T BYTE;
goog| by _OUT _Data 0AT=OEYTE,

EMND_WAR

Step 2.3: TwinCAT addressing

o The EtherCAT and FSoE addresses of the different participants must stringently be set equal in the AMK drives

and in TwinCAT System Manager. The addressing of the AMK drives will be done with the AMK software
AIPEX PRO.

Hardware addressing: Siehe 'Step 1: addressing' auf Seite 36.

EtherCAT addressing
The physical addressing of the AMK drives can be done by means of AIPEX PRO or with the DIP switch S1 on
the controller card.

The EtherCAT addressing of the TWinSAFE PLC as well as the safe input and output terminals is done with the
AIPEX PRO direct mode.(*1)

(*1) Not applicable at TwinCAT PLC and TwinSAFE PLC combination.
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Enter the preset EtherCAT addresses of any participant.

ol
Flle Edit Actions WYiew Options Help
| DE@E[S L Ben @d(=Eayde dne(e 2Ql2 v &b
- S¥STEM - Configuration - -
: g PLC - Configuration i SaE - Online | Safe Paraneter I Oniline '_
IEC ok IE_FSoE General EtherCa, | DC I Process Data | Startup |
Bl L/ - Configuration
=B I/ Devices Type: IKW' compact irverber module -RO7 [SoE F5oE)
-5 Device 2 (EtherCAT) Produet/Revision:  [16778755 / 16974085
-I- Device 2-Image
== Device 2-Image-Info Auta Inc Addr; [o
5§ Inputs EtherCaT Addr W |1 Advanced Settings... |
- L Oubputs
B8 InfoData Identification Tamie:
Frevious Port: IMaster j

Term 4 (ELZ00E)
Term 5 (EL&300)
Term & (ELZ904)
Term 7 (EL1904)

Ready

<

[Lacal (172.16.6.225.1.1)

FSoE addressing

@@

the controller card.

The physical addressing of the safety board can be done by means of AIPEX PRO of with the DIP switch S1 on

The FSoE addressing of the SafePLC as well as the save input and output terminals is done directly by DIP

switch on the hardware.

Enter the preset FSoE addresses of any participant.

- Unbenannt - TwinCAT System Manager o ] 4|
Flle Edit Actions WYiew Options Help
| NEEESR[F e8 Hd (Eavydedanie( e 2Q(l«se &0
[+ SYSTEM - Confi ki - -
T g PLC - Conﬂ;;;gt;r: o i General I EtherCAT | DC | Pracess Data | Startbup '_
M8 Dok IR FSaE 50E - Drline Safe F'arameter‘ - Online |
- I - Configuration CoE Address: -
=B 1j0 Devices @' i =

.= Device 2 (EtherCAT)

-I- Device 2-Image

== Device 2-Image-Info
- &1 Inputs

- @l outputs

+-§ InfoData

-2l Term 1 (KW (-RO7) (FSoEY)
it AT ‘
!l moT

& Module 1 (FS0E)
§ wiestate

# InfoData

Term 2 (EK1100)

Term 3 (EL100S)
Term 4 (ELZ00G)

<

SH& Prm Debug Path: I

Laog-Files... |

Index

| M ame

| Flagz | Value

2000

Project CRC

R/ 00000 [0)

[Lacal (172.16.6.225.1.1)
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Step 2.4: TwWinSAFE Group
The TwinSAFE Group is a group of TwinSAFE clamps (inputs and outputs) witch are logically linked via EL6900.

Appending 'TwinSAFE Group'
-0

File Edit Actions “iew Options Help

DEsEEE| 22 A8 @ avydFa i e B Qe &b 2
[+ SWSTEM - Configuration - -
: = PLC - Configuration = General I EtherCAT | . Frocess !:Jata | Startup | CoE - Online I_
¢ E-1S Doku_IB_FSof Oriline TwinSAFE Logic | TwinSAFE Werifier |
- 1/0 - Corfiguration — Project
=B /0 Devices TwinSAFE Address [DIP-Switchl: [0 =] Serial Number: [on4g7azs
-== Device 2 (EtherCaT)
.=da Device 2-Image Wersion number: I'I 3: Project CRC [offline): I
-I- Device Z-Image-Info . .
E- G Inputs I~ Map Project CRC Praject CRL (online]: IU:-:EIEIEIEI
[]---‘l Cutputs [~ Map Serial Murnber
- § InfoData :
EI‘*}] Term 1 (KW {-ROT) (FS0EY) Check | Export... | Impart... | Link ta FB... | Restare Mode. . |
%T AT r~ User Adminiztration
0§ Mot
-] Module 1 (FSOE) User name | Upload |
§ Wostake
§ InfoData Add User... |

Term Z (EK1100)

@ InfoData Delete User... |
Term 3 (EL1008)
Term 4 (EL200&) Change Password... |

" Append TwinSAFE Group. ,. Version History... | o

rrn 5 (El
2

Term & (ELZ90

Term 7 (EL19C i
Term & (EL901 B Insett Box Before...

RMB 'K Delete Box...

e s -

[Local (172.16.6,225.1.1)

Appending function block '‘Decoupler’
JRL=TEY

File Edit Actions Yiew Options Help
D@ d SR i =00 @b (=Havddati e 2Q@ s ed?
@7 Inputs = Genera | Function Block List |

~-=¥= Device 2-Image-Info
§| outputs

- § InfoData
El- ]| Term 1 (KW {-RO7) (F30E})

Nanme: | TwinSAFE Function Block List I |2

Type: I

§! DT Cornrment: ;I

# WoState

. #-§ InfoData

2-1F Term 2 (EK1100) |
# InfoData

Term 3 (EL1008) [T Dizabled Create symbolz [©

Term 4 (EL2008)

Term 5 (EL&300)

Module 3 (FSOE)

@ WeState

# InfoData

- @] TwinSAFE Graup 1

- Term 6 (EL2904) 1
- Term 7 (EL1904)

-H rermaeoniy RIVIB
i"ﬁ Mappings — 7 | ILI

Ready | Local (172,16.6,225.1,1)  [elelgyQGitel] -
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By means of the function block 'Decoupler’, for example safe inputs can be linked to particular bits of the FSoE control word.

T Unbenannt - TwinCAT System Manager

File Edit

actions

Wiew Opkions Help

IR 22 R

ga v & &

By G

SRR )

"

@ % |2 Qe

-Gl SYSTEM -
=-§M PLC - Configuration

- -1 Doku_IE_FSoE

Ell I - Configuration

L——_Iﬂ 10 Devices

|- =% Device 2 (EtherCAT)

-I- Device 2-Image

== Device 2-Image-Info

[+ %T Inputs

- @l outputs

-8 InfoData

-0 Term 1 (KW (-RO7) (FSoE))
QT AT

- @l MoT

-2 ] Module 1 (FSOE)
@ WieSkate

+-§ InfoDaka

Configuration

Term 2 (EK1100)

-8 InfoData

- # Term 3 (EL100S)

+- ™ Term 4 (EL2008)

=M Term S (EL&900)

[+ Module 3 (FSOE)

H-§ WeState

Q InfoData

- G| TwinSAFE Group 1
=1 %, TwinSAFE Function Elock Lis
w

-+ TwinSAFE Connec I1

- M Term 6 (EL2904)

- M Term 7 (EL1904)

..... | Term 8 (EL9011}

@8 Mappings

Configuration example
Used are two 'Decoupler’ function blocks.

Decoupler (FB1)

e Input DeclIn1:
By means of the 'system ready' message of the functional safety (status word, bit 28 VALID), the safety functions except
STO are setto 1 (= inactive)

status word, bit 28 = 1 — control word, bit1-6,9-16 =1

e Input DecIn2:

SAFE Input 1 triggers 'Safe torque off (STO)'".
 Input DeclIn3:

SAFE Input 2 sets SAFE Output 2

PDK_204665_IB_KEKW_Fremdsteuerung / Version 2023/26

General Decoupler [FB 1] I

2

#1 |

Decoupler

Inputs

Declnl...

Errar...

Dutputs

DecOutt ...

DeclnZ...

DecOutz...

Declnd...

DecOut3...

Declnd. ..

DecOutd...

Declnb...

DecOutd...

Declnk...

DecOuts...

Decln?...

DecOut?...

Declng...

DecOutd...

(B B B B B B Bl
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fllgemein  Decoupler [FE 1) |
Online [
B1 | D ecoupler | Map State -
kap Diag I
Fehler... |
l_"-MLID Declnl... | —— DecOut]... ISS'I,SSE,SDS,SSH'I,SDH:
|S.-'1'-.FE Input 1 Declhz.. |—— DecOut?.. lSTI:I
|SAFE Input 2 Decln3.. DecOut3... | | |SAFE Output 2
| Declnd...  |— DiecOutd. . I
0 Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

Decoupler (FB2)

This example shows the preparation for a standard data exchange between TwinSAFE PLC and AMK PLC.

Therefore, the BYTE-type variable by _IN_Date_0 was defined inside the TwinCAT PLC project.

The TwinSAFE PLC will send the status of wState2_Bit12 (VALID Bit) with the variable by_IN_Date_0 to the AMK controller.
If you evaluate the VALID bit with the AMK controller, you can check the working state of the FSoE slave and FSoE master.

Enter a TwinSAFE status variable at the Decoupler input DeclIn1.

tligemein Decouplsr (FB 2

B1 | Decoupler |
Fehler... |

Deu:ln'l....l DecOutl ..
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Linking of DecInl

~ Link &liaz
Lir'|l=:.ir'u:| of Decln ‘ rename text (Safety i _VaLIDn
5
~ Links
Position | Karal | FSoE A |
Clear Lirk |

~ Inzert Mew Link
g TwinSAFE Input
1 iction Block Output

) Standard [mpu
MHew

2.
x
o ok, ll

4

Cancel |

-
|
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Link TwinSAFE status variable with standard output (by_IN_Date_0).

tllgemein  Decoupler (FB 2

#1 | Decoupler |

Fehler...

ISafet_l,l_M_\f.-’-'-.LI ] Decln... DecOutl..
j

I—
I— ~ Link &lias
I—
I—

— Links
| Pasition | Kanal | FSoE A |
—
 Inzert Mew Link
= TwinSAFE Output
" Funchion Block Input
f"bStandard Dlutpuat
2 M e
Bit addressing
Attach ¥ariable Standard Dut ¥ar 5 {Input} ﬂ

L - Configuration 7~ Show Wariables
=-#% TwinSAFE_AR " Unuzed
i Standard % zed and unuzed

el MAIN. by IN_Data 0 =g |B 0.0 BYTE [1.0] [T Exclude dizabled

1 ¥ Exclude other Devices
¥ Exclude same Image
[¥ Show Toaltips

x| Shon Vs Typs

™| Katching Type
Linked % ariable: IM.-'—‘-.IN.I:I}'_IN_Data_EI [ atching Sice

WV &l Types
Linked Variable: 1= Ay bode
O Y ariable: ~ Difsets

[T Continuous
Overlapped [™ Show Dialog
[ Size and Offzet in bits | Cancel |
—“anable Mame
™ Hard cwver
[T Tiake owver

Cancel | EIKI |
4
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Symbolic name

Linking of DecOut1

~ Lirik A
{ |h-1ﬂ«|N.I:u_-,I_IN_Data_EI Bitz )

~ Linkz

Pasition | Kanal | FSoEA.. |
kAN by [M_Data 0. Eingange . Standard . TwinSAFE_AS

[Elear Link |

~ Inzert Mew Link
" TwinSAFE Output

" Funchion Block |nput
* Standard Dutput

=
You can find the used variables in the device tree. Below the clamp 'EL6900' — 'Module 2 (FSOE). TwinCAT
use standard names like 'Standard Out Var 1', 'Standard Out Var 2' ... . Rename the standard variable names

to a clear name. This variable name will further be also used for the TwinCAT ‘configuration file’. This
‘configuration file' will be read from AIPEX PRO to create the EtherCAT configuration file.

= Klemme 3 (EK1100)

# InfoData

- Klemme 4 (EL1904)

=™ Klemme 5 (EL6900)

- mModule 1 (FSOE)

=™ Module 2 (FSOE)

E| %T Standard Qut Vars T=PDO 1
-p! boFB_ERR

T bOCOM_ERR

@l boERF:_Ack,
-l baRUN_STOP
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5.3.3.1 Step 2.5: TwinSafe PLC Start / Stop / ErrAck

The example shows how the TwinCAT variables are linked to an AMK controller. Thus the AMK controller can start the TWinSAFE

PLC.

. » Twinsafe_Schulungsdemo_5 - TwinCAT System Man:
File Edit

Actions  Wiew Options  Help

B IR ELEE

ga v & &

L% @[ | B QR

1 - Konfiguration

.ﬁ.llgemeiﬂ [nput/Outputs )2

onfiguration
anfiguration
1 (aerke LI

Gerdt 2 (EtherCAT)

Online [

Eingange

=t= Gerdt 2-Prozessabbild

RUM/ASTOP...

=f= Gerat 2-Prozessabbild-Info

|a_boSafePLC_RUN_STOF_Q

-&1 Eingange
-l susgangs ERF &ck.. 3
- InfoData

i-t-}I Antrieb 1 (KW {-ROB)) Linking of ERR Ack

& | Klemme 2 (KW (-RO7) (FS0EY)

boSafePLC_ERF_&ck_0O

1E Klemme 3 (Ex1100) [ Inputs

& InfoData

i |a_boSafePLC_ERR_Ack O
- Klemme 4 (EL1904)

=™ Klemme 5 (EL&900)
B Module 1 (FSOE)

~ Links

Madule 2 (FSOE)

Madule 3 (FSOE)

\WeSkate

i al F
boSafePLC_ERR_Ack_0 . Ausgange . Standard . TwinSafe_Schulung...
[

L
Lp= )

TwinSAFE Gruppe 1
FE: =ty H

Block, Li:
i Rl Decoupler (FE 1) 1|

| i

o | Decoupler (FB2)
i TwinsAFE Yerbindungsliste
Lol Klemme 2 (KW (-ROT) (F

[Clear Lirk: |

M Klemme 4 (EL1904)

M Klermme & (EL204)
Klernmme & (EL2904)
Klermme 7 {EL100S)
=M Klemme & (EL200E)
----- | Klemme 9 (EL9011)

 Inzert Mew Link,

) TwinSAFE [nput
£ Function Block Output

' Standard Input 4

+=1...I«l

=
m
_—

£ Mew i

ERR Ack = low - high - low edge
RUN/STOP = low - high edge

0

Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

Cloze

The example shows the preparation for a standard data exchange between AMK controller and TwinSafe PLC. With the variables,
the TwinSAFE PLC can be controlled with the AMK controller. The TwinCAT PLC (dummy) variables (by_IN_Data_0 and by_
OUT_Data_0) will be linked with the TwinSAFE PLC control and status in- and outputs. The bit numbers will be entered with an

offset value.
Example:

Signal / Status Variable

ERR Ack by OUT_Data_0 Offset 0 (bit 0)
RUN/STOP by_OUT_Data_0 Offset 1 (bit 1)
48/65
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Signal / Status Variable

FB ERR by IN_Data_0 Offset 0 (bit 0)

COM ERR by _IN_Data_0 Offset 1 (bit 1)

General |ﬂDUt$UtDUtS I
1

1|

Orline [

AMKinotion

~ Inputs
RUMASTOR... ||I:u:uHLIN_STEIF'
I EHH it Attach ¥ariable Standard Duk ¥ar 5 il
~ = PLLC - Configuration 7 Show Wariables
Btz %5 TwinSAFE_AS € Unused
FE ERF % Standard £ Used and unused
—— feipl MaIN by IM_Data_ 0, > 1B 0.0, BYTE [1.0] [ Exclude disabled
COMER *4 ¥ Exclude other Devices
- - - ¥ Exclude same Image
OUT ER Bl M
— Linked W ariable: IM.&IN.I::_!,I_IN_D ata 0  Show Yariable Types
~Info Data— .
 Man Stat Size Offset I atehing Twpe
ap Sta — L
Linked Varisble: |8 = [ kst iz
5 v A&l Types
v Y ariable: |1 ILI = m | Araytdode
Owverlapped: |1 3: -E — Offsets
[ Size and Offzet in bits | Cancel | [T Continuous
[~ Show Dialog
—Yanable Mame
* ™| Hand aver
3 chose Standard Output = New I™ Take over
Cancel | DK‘J
T
You can find the used variables in the device tree. Below the clamp 'EL6900' — 'Module 2 (FSOE). TwinCAT
use standard names like 'Standard Out Var 1', 'Standard Out Var 2' ... . Rename the standard variable names

to a clear name. This variable name will further be also used for the TwinCAT ‘configuration file’. This
‘configuration file' will be read from AIPEX PRO to create the EtherCAT configuration file.

= Klemme 3 (EK1100)
‘ InfaData

=™ Klemme 4 (EL1904)
= Klemme 5 (EL6900)
=™ Module 2 (FSOF]

Standard Cuk Wars TxPDiD 1 :ﬁ

= @l Stand

----- bl boERR_aAck

----- 2| boRUN_STOP
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Step 2.6: Activating and transferring configuration
1. Chose EtherCAT bus

2. Generate allocation
(Generate allocation between 2 process images)

3. Check configuration
(Plausibility check)

4. Activate configuration
(Save and activate current configuration)

File Edit Actions Wiew Options Help
T IE R Iglmm L 58 @ [ B Qe o

- B SYSTEM - Konfiguration
' 5PS - Konfiguration Generall Adapter 2er3T fl:lnlinel CoE -Dnlinel

El. E/A - Konfiguration

]‘l Ausgange
/- InfoData
-] Antrish 1 (KW (-ROGY

=B E[A Gerdte Mt d: I'I 216622531 Advanced Settings. .. |
=== Gerat 2 (EtherCAT] 1 —
.a¥m Gerat 2-ProzeSbbild Expart Configuration File... |
erat 2-P bbild-1
]g Eii;aange e Sync Unit Azzignment. . |

Topalogy...

Check whether the 'pre-operational’ state is reached.

File Edit Actions ‘ew Options Help
| s v BB @B [B Qe

- SSTEM - Konfiguration
g Sps - Kl:unFigura?:iun Generall ddapter  EtherCAT i’l“ﬂﬂ | CoE - Dnlinel
El! E/A - Konfigurakion 2
BB /A Gerste No__ | Addr | Name |
| === Gerat 2 (EthercaTy 1 i"'}l 1 1 Antrieh 1 (K [-ROE]]
<¥a Gerat 2-ProzesWbbild e 2 Klemme 2 (K [-RO7] [FSoE])
== Gerit 2-Prozessabbild-Info i 3 . 1ED E:emme i {EE};SE]]
P Emme
S% EA'SE;:::E j 5 5 Klemme5 [ELEIOD]
G-§ InfoData e 7 Klemme & [EL2904)
_ i7 8 Klemme 7 [EL1008]
-4 Antrieb 1 (ki (-ROG)) Mo 9 Klemme & [EL2008)
Eﬂ--ﬂl Klemme 2 (K3 (-RO7) (FSoE)) wlg 5 Arieh 9 (iC]
[ H Klernme 3 (EK1100) i"‘ll 10 1 Aritrieb 10 [i]
- | Antrieh 9 (iC) w11 50 Klemme 11 (i< [FSoE))
- | Antrieb 10 {jx)
-2 Klemme 11 (i (FSoEY)
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Generate the safety configuration and transfer it to the SafePLC EL6900.

2 Klemme 3 (EK1100)

+-§ InfoData

o T

- Klemme 4 (EL1904)
=™ Klemme 5 (ELES0
- @-® Module 1 (FS
# Madule Z (FSOE)
Module 3 (FSOE)
Wicstate
InfoData
Twin>&FE Gruppe 1

¥

The specific serial number is used for entering the password!

General | EtherCAT I Frocess Datal Startupl CoE - I:Inlinel Online ‘TWiHS-‘ﬁ-FE Logic I TwinSAFE “erifier

~ Project

Yerzion number;

Check |

TwinSAFE Addrezs [DIP-Switch]:

[ tdap Project CRC
[ tap Senial Mumber

Esport... |

:

[mpaort... |

Serial Mumber:

{ |00312468

Project CRC [offing]:  [OxFECC

Project CRC [online]: I

Link to FE... | Fezstore Mode... |

— zer Adminigtration

|lzer name

| Ilpload

Add User...

Change Pazzword

Yerzion Histary. .

Delete Lser... |
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User name: Administrator
Serial No.: see previous image
Password: TwinSAFE

General EtherE.-'-‘-.TI Prnzessdatenl Startupl CoE -Elnlinel Elnlinel TwinSAFE Logik TWiﬂﬁFE “erifier |
1

I nitializing. .. ;I
[Getting adjusted language from host... O]
Loading language libramy... Failed!

Determining verzion information... Ok
Ready.
x

IJzer Hame: I

Senal Ma. I

Pazgword: I

| k. I Cancel

IJpload Delete | I Dowwnload |

2
Yerzion 1.5, Build 1

The procedure is finished by pressing the 'Start' button.

Declnf iz inked ta TwinSAFE Cannection 3 [Connld = 3], Channel 2. ﬂ

TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 7.
TwinSAFE Function Block #1, DecOut3 iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 10,
TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 11.
TwinSAFE Function Block #1, DecOut3 iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 12,
TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 2 [Cannld = 2], Channel 13,
TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 14.
TwinSAFE Function Block #1, DecOut3 iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 15.
TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 1 [Cannld = 1], Channel 2.
TwinSAFE Function Block #1, DecOutd iz linked to TwinSAFE Connection 1 [Cannld = 1], Channel 1.
TwinSAFE Function Block #1, DecOuth iz linked to TwinSAFE Connection 2 [Connld = 2], Channel 1.

e
Frint.... | Cancel Start...i]

Following enter password: TwinSAFE
Login x|

Uzer Mame: I.ﬁ.dministratur

SerialMo.  |312468

Paszward: I

k. I Cancel
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o Restart system

Step 2.7: Exporting the TwinCAT configuration file
o Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

With the subsequent step, the safe configuration file is read in by the AMK controller.

4 TWINSAFE_AS - TwinCAT System Manager
Datei  Bearbeiten  Akkionen  Ansicht  Optionen  Hilfe

D@l &6 26 Has s e 2alelee.

g ZETE&H:;::;;-J: flon General I fudapter EH’%‘E Elnlinel CoE - I:Inlinel
El! Ef& - Konfiguration
= B E/A Gerite Netld: I-I 72168.225.31 Advanced Settings. .. |
== Gerdt 2 (EtherCAT] 1

+ Gerdt 2-Proze bild Export Configuration File. .. I 3 |
== Gerit 2-Prozessabbild-Info
&1 %1 Eingange Sunc Unit Assignment... |
[+ ] Ausgange
#-§ InfoData Topology.. |
F-a 0| Antrieb 1 (K (-ROEY)

5.3.4 Step 3: AIPEX PRO configuration
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Hardware overview with AIPEX PRO PC

@

AIPEX PRO

PLC program

drive parameters

Not applicable at TwinCAT PLC and TwinSAFE PLC combination.

DIP switch
FSoE addr: ID33201
EC addr: 1D34023

EC - EtherCAT connection
ETH - Ethernet connection

SafePMT
o] TwinCAT
EtherCAT configurator configuration file
[]
use | | eTH AMKAMAC A5
| ETH PLC program
configuration file
EC master
EtherCAT
safe EC slave safe EC slave EC slave EC slave
inputs outputs
 — KW-R0O7 E— EL1904 EL6900 EL2904
* FScE slave ’ FSoE slave FSoE master FSoE slave
uss DIP switch DIP switch DIP switch

Step 3.1: Creating an AIPEX PRO project

Reading the project
Hardware prerequisites 'System structure with AIPEX PRO PC":

Create an AIPEX PRO project and append all present participants:
See document First steps Initial startup KE/KW (Part no. 204539), chapter Creating an online project for initial motor startup.

Check addressing

@

AIPEX PRO.

54 /65

The EtherCAT and FSoE addresses of the different participants must stringently be set equal in the AMK drives
and in TwinCAT System Manager. The addressing of the AMK drives will be done with the AMK software
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The present addressing can be rechecked in the AIPEX PRO Directmode.

Menu 'Communication' = EtherCAT addresses
Menu 'Functional safety’ = FSoE addresses

L4 TwinSafeDemo_AS.aipex - AIPEX PRO

Project  Onpline  Edit  Miew Extras

Starkup  Configuration ¢

=10 x|

DESHaBEYEs?w b

=B PC

[T L] Y - Y—— -
% Directmode

=8B ETHERMET[SBUS] - Anschluss j

Eige

Setieller Ansc. .,

ER-CIE ==

Anzicht

—ACC — Ethernet ﬁ IEthernet j
Address | IP adress 172,16 . 4 124 S8 172.15.4.124 450 Y
20T
faster r Subnet Mask 2REZRE. 0.0 A | B | C | 11 Kw [ROE)
[~ 142 K\wd [-RO7) [F
Configuration [elet [retest
EEERS [0 0.0 0 Ockie || Detec | 1710 EKT100
Clear | - 1/6 EL1904
-1/5 ELE300
- 147 EL2904
18 FLAN h
- EtherCAT Master 1| n[q LIJ
Ackual Fix addr. | Device type AAD 4101327 204607
- 1 1 1 kKM (-RO6) Rewl030105
z 2 2 KW (-RO7) (FS0E) Revld3... "~ Parameters
3 10 10 Ek1100 Rewli0ooo ~ Temporary parameters
4 & o] EL1904 Rew100000 =
5 5 5 EL6900 Rev100000 ‘
5] 7 7 EL2904 Rewl00000 . e
7 o a EL1008 Rewl0oooo  PLC
5] Q Q EL20038 Rewl100000 ~
g 3 3 iC Rev1030100 = ' _ f
10 1 1 ¥ Revl030100 (|'® FFumelians] o=y
11 =i &0 i (FSoE) Rewl030100 I_ % [T
Syztemhochlauf |
g Set Simple Mode | Set Standard Mode |
F'arame_tn_arsatz_in das (Ferat
- Configuration Uiberspiclen

| B
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Reading the TwinCAT configuration file

Read in the before-exported TwinCAT safe configuration file.Siehe 'Step 2.7: Exporting the TwinCAT configuration file' auf Seite
53.

0 Subsequently, the unsafe data exchange must be configured manually.

E& unbenannt - AIPEX PRO -10] x]
Project  Online Edit View Extras Startup  Configuration 2

PeHEeBEBEa=2w B i hE S s
|z g P

ETHERMET[SEUS] - Anschluss
Steuerung RECEIVE
—|--€in ACC - Anschluss ¥137

TR DEWICE TRANSMIT WARIABLE DATA TYPE | 255 - Skeusrung

Inida ey [
Reda eyl

Einspeizung 33
- i&] Antrieb52
iR ACC - Anschluss %137 Edit: Eramsmit vatiable. ..
Antrieb2 [e|eke bransmit variable
SystemBk 10
=== E-BUS - Anschluss
oy Safety 5 Delete all connections

Inserk transmit wariable..,

Fast Copy.

m g::::i: g Create Collwfigurétion Ctrl+B
| Digin 8 Read ConF!gurat!nn . Ckrl+R
... DigDut 9 Read Configuration Fram file. ..
- Antrieb11 Filter devicesfconnections. .. Ctrl+F

Import Ext, Sa Figuration, ..

O[; \-"erbirl 3 Uptiﬂl | Create Configuration I
A

Machrichtenkonfigurator S
' &ll connections will be deleted.
L] Do you wank bo continue?

: Mein |

Existing network configuration available
All manual created links get cancelled and must be following manual done new.

All automatically configured links can be rebuild with the AIPEX PRO function menu 'Configuration' 'Create
configuration’

Step 3.2: Creating an AIPEX PRO PLC project
See document Software description AFL - AMK Function Library, part 1 (Part no. 203905).
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5.3.4.1 Standard data transfer between TwWinSAFE PLC and AMK controller

5.3.4.1.1 AIPEX PRO network configuration

A standard data transfer between TwinSAFE PLC and AMK controller must be create manually.

Data transfer TwWinSAFE PLC to AMK controller

Click in the device tree onto the TwinSAFE PLC EL6900 (at the example Safety 5, transmitter).
You will find which are defined in TwinCAT inside the group 'Standard Out Vars TxPDO'. Click onto your first variable. Return this

process for all variables.

Project Cnline  Edit  Wew Extras Startup  Configuration 2

L& Unbenannt - AIPEX PRO

=10l x|

PEHE BEAaa?2a|B| i BRE| S 2ty

e

ETHERMET[SEUS] - Anzchluss

Steuerung

TRAMSMIT

|T;|---tin ACC - Anschluss ¥137 M | DEVICE

SEMDEYARIA

] Antrieb 2 [

—# EtherCAT [CC) - Anzchlusz #8585
[F-== EtherCAT - Anschiuss X196

N N i

Redno

Riickadnagig Impark Ext, Safety Configurakion Crrl+2

el

=] Antrieb

B ¥ ariable Edit Dialog

L FS0E_ FSoE Sla
IaveMessage.FSOE_l

'\\.' 0T -TT= _I
.34 RMTZ
IaveMessage.FSOE_l
IveMessage.FSOE_v
bveMessage.FSOE_b
IweMessage.FSOE_le

T

Kl |
[onowe

@K] N #4 5] 4 Of

1
2
3
B RN e T kP AP Inscrt transmit variable.
Einspeisung 33 |5 Edit transmit variable, .
[—]-- Antrieb52 E Delete Eransmit variable
“efif ACC - Anschluss X137 | |=
-] Antrieb3 7
=-gf| SystemBk 10 B Delete all connections
E|—L [ i q
2 |
Sfety _1 Y ariable name
I Digin 8 A
Lfl DigOut 9 1 Data type
15| Antrieb11 157 .
AntriehS50 ? Skation name
16
17
“

- My boR07_VALID
[+ GRUPPEBE
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Click in the device tree onto the AMK controller (at the example Steuerung, receiver).

L& Unbenannt - AIPEX PRO

Startup  Configuration

Project  Cnline  EdiE  Wiew

Extras

Fi

=101 x|

PEeHEe BEact?2w|B|iRE S 2ty

RERZLERE

e a5 G E

TRAMNSMIT

E At,iehlfs o MR | DEVICE TRAMSMIT YARIAELE
== EtherCAT (CC) - Anschl, || 1| 2= Antriebs2 FSOE__FSoE Sla
E-== EtherCAT - Anschiuss 3 |2 2 - Antriebs2 SafetyslaveMessage, FSOE_
|§|-- Antrieb1 3 |2 -Antriebsz SafetyslaveMessage FSOE_
El---ti_n ACC - Anschluss || 4 Z - Antriehsz SafetySlaveMessage, FSOE__
LI '_|| _}I 16 |2 - Antriebsz safetyslaveMessage, FSOE__
_ 17 |2 - Ankriebs2 SafetySlaveMessage FSOE_ v

“ "»-"erl:uirl g DDtinl

Create Configuration I

v

The standard data transfer is done inside the asynchronous task. Link your first TwinCAT variable (at the example Standard Out
Vars TxPDO 1.boFB_Err.0) to a free AMK PLC variable (at the example byIn0). The following TwinCAT PLC variables will be

linked automatically.

&4 Unbenannt - AIPEX PRO

Startup  Configuration

Project  Coline  Edit  Wiew

Exkras

i

=101 x|

EEEI CEERIL LI

T ==

MR DEVICE TRAMSMIT YARIABLE DATA TYPE | 255 - Steuerung
119 |5 - Safety 5 lasterMe: UIMT

120 |5 - Safety 5 andard COuk Yars TxPDO 1.boFE_ERR.O [l

121 |5- SaFetyf Skandard Cut Yars TxPDO 1,boCOM_ERR. 1 L = GRUPPE byIn
122 |5 - Safety \ Standard Out Yars TxPDO 1. boix VALID.2 ngL W
123 |5-Safety 5 Msggdard Out Yars TxPDO 1.boR07_VALID, 3 L BooL byl 2
124 |6 - Safeby 6 e LISTNT byInz
125 |6 - Safety 6 T%PDO.FSOE__InputChannell .0 BOOL ﬁﬂ:i

ﬁ; Connections |§ Options |

Create Configuration I

v

Data transfer between AMK conroller and TwinSAFE PLC
Make now reverse order. Click at first at the device tree onto the transmitter (AMK controller).
Insert the next free byOutx transmit variable (at the example: byOut0).

As next step click onto the receiver (TWinSAFE PLC EL9600). Link your first TwinCAT variable to the byOutx (at the example:
byOut0). The following TwinCAT PLC variables will be linked automatically with the byOut0.

175 [255 - Skeuerung | bwOukd SIMT Standard In Wars RxPDiD 1,boERR_Ack.0 ;I
176 | 255 - Skeuerung by Ouak0 SIMT | Standard In Wars RxPDO 1.boRUM_STOP. 1 ;I
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5.3.4.1.2 Read and write asynchronous data's with the AMK PLC project
Use the AMK function blocks GET_COM_VAR_ASYNC_INT to read data’s and SET_COM_VAR_ASYNC_INT to write data’s.
The function blocks are called inside the asynchronous task (PLC_PRG).
_ 0004 PROGEAM PLC PRG
'a Bauzteine 0005 VAR
thGET COMVAR ASYNC TINT: GET COMVAR ASYNC TINT;

= FPLC_PRG [PRG] || Fonoe
GRERNFLC_PRG (PRG] N
g g g; fbSET COMVAR. ASYNC INT: SET COMVAR ASYNC INT;

0009 END VAR
[ |
0007
0008 |(* function block read byln0,

0009 transmit data’'s from TwinSAFE PLC *)

0010 fbGET COMVAR ASYHC THT (

0011 boEnable:= TRUE,

o012 udOffset:= 0,(* byInd *)

0013 stDevice:= g stSafetyhs, (* TwinSAFE
0014 boEnabBRck=> | PLC EL6900 *)
0015 boExrr=>- ,

0016 iErrID=>

0017 ival=> )

0018

0019 |(* function block write byQut0,
0020 control data's to TwinSAFE PLC *)
0021 'beET_(::DMvAR ASYNC INT(

0022 boEnable:= TRUE,

0023 udoffset:= 0, (* byontd *)

0024 ival:= ,

0025 stDevice:= g stSafety5, (* TwinSAFE
0026 boEnabAck=> PLC EL6900 *)
o027 boExrr=>- ,

0028 iExrrID=> )

5.3.4.2 Read synchronous data's with the AMK PLC project

5.3.4.2.1 State Safety Inputs (EL1904)

The state of the safety inputs can be read cyclic with an AMK function block from type _FormalDeviceAccess_ .
Click onto the Safety Inputs Interface at the device tree. Follow exactly as represented.

EI Safety 6 I

El* 4 Interfa

L R g '.Iafet_l,lE
[+-E58 EL1304, 4 K. Safety Eingang 24Y, TwinS4AFE Interface

J-'L'I, L'[.ﬁ.dditinnal wanable access.. ]
2
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Additional variable access x|
— Mappable vanables — PLC funchtions
T+PDOFSOE__FSof Slave CMD Aidd >3 = GET_FDEY_READ_Ti_PDO_FSOE_IMPUT_CHANE
T=PDO.FS0E__FSok Slave ConnlD 3 AR TAPDO.FS0E_ InputChannel!
T«PDO.FSOE__FSoE Slave CRC_0O Hemove <€ EMUM:-FDEY HE.":".D_TX FDO FSOE IMPUT C

T#PDO.FSOE

_____ InputChariell

DEVICE:EL1304, 4 K. Safety Eingang 24%, Twins

1 |

— Pozzible Selection

r’ﬁlead (by PLC} Add readback function |
wafrite [by PLC)

i k. I Cancel
i

Call an instance of the automatically generated function block.

3 Bausteine

E'E _FomalDevicedcoess

' GET_FDEY_READ T FDO FSOE INPUT CHAMMEL1 BYTE [FBI
e FFLC_PRG [FRG)
B-[Z] PLC_PRG [PRG)

0004 [PROGRAM FPLC PRG

0005 VAR

0006 fbGET FDEV READ TX PDO FSOE INPUT CHANNEL1 BYTE:
0007 GET FDEV READ TX PDO FSOE_INPUT CHARNNEL1l BYTE;
0008 [END VAR

T

0001
0002 ((* function read the state of the input channels *)

0003 [fbGET FDEV READ TX PDO FSOE INPUT CHANNEL1 BYTE(

0004 boEnable: = EEUE,

0005 stDevice:= g stSafety6, (* EL 1904 *)
0006 boEnabick=>

0007 boErr=>

0008 iErrID=> |,

0009 ReadTxPdoFsoeInputChannell=> })

5.3.4.2.2 Image of FSoE control and status data’s
Image of FSoE control data's reflected to the AMK standard parameter.
ID33211 'Safety data master Q' include bit 0..15 of FSoE control data's

ID33213 'Safety data master 1'include bit 16..31 of FSoE control data's

Image of FSoE status data's reflected to the AMK standard parameter.

ID33231 'Safety data slave 0' include bit 0..15 of FSoE status data's
ID33233 'Safety data slave 1'include bit 16..31 of FSoE status data's
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The state of the images can be cyclic read with an AMK function block typ _FormalDeviceAccess_ .
Create the function block in the same way as exampled with the Safety Inputs (EL1909).

Click onto the FSoE drive Interface at the device tree. Open the dialog field [Erweiterte Variablenzugriffe...]. Generate for each
standard parameter witch you want to read with the PLC a PLC function (GET_FDEYV function_...).

Repeat this process for all FSoE drives. Is a GET_FDEYV function_ ... for a standard parameter available, only the DEVICE will be
expanded with the FSoE drive name.

5.3.4.3 Start TwinSAFE PLC

Prerequisite:
» Complete configuration done

« Restart done

System Manager TwinCAT PLC
State 'Config mode' Status 'Config mode'

y

System Manager
Action 'Restart TwinCAT
System’

(Run Modus)

y

TwinCAT PLC
State "TwinCAT Running'
Action 'Online - Log in'

TwinCAT PLC
State 'Online'
Action 'Online - Start’

System Manager
State EtherCAT Bus
devices 'OP'
else
Action 'Restart TwinCAT
System’

(Run Modus)

y

TwinCAT PLC
State 'COM_ERR'
Action 'PLC_ERR_Ack'
Action 'PLC_Run_Stop'

5.4 Information about error sources

The EtherCAT and FSoE addresses of the different participants must stringently be set equal in the AMK drives
and in TwinCAT System Manager. The addressing of the AMK drives will be done with the AMK software
AIPEX PRO.

If you modify the TwinCAT configuration, you have to transfer it to the SafePLC (EL6900).

The appending configuration file has always to be linked to the AIPEX PRO project, compiled and transferred to

the AMK controller.

A new safe configuration file will completely overwrite the existing one.
Manually added links will be lost.
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0 After any modification of the configuration, a restart becomes necessary.
0 After any restart, the SafePLC (EL6900) must be separately restarted .
0 Within the SafePMT parameter set, the commanding by FSoE master must be selected (Prm7 = 0)

Diagnostic message 3606, Info1:70, Info2:6
Error messages of the FSoE handling

The FSoE watchdog has expired, i.e. no new FSoE frame was received within the watchdog time

If you get the diagnostic message 3606, Info1:70, Info2:6 you have to increase the FSoE Watchdog time (recommended 200 ms).

Cause:

The FSoE master sends data (control word) via the EtherCAT master to the FSoE slave. The FSoE slave must be respond (status

data) within the configured time FSoE Watchdog.
Factors that affect the transmission time:

« FSoE Slave, read control word

o FSoE Slave, process data

« FSoE Slave, write status word

« Overload EtherCAT bus

« Badframes

Picture: 'Settings FSoE Salve' with TwinCAT System Manager

l EL6900. tsm - TwinCAT System Manager

m,

[=1% ]

File Edt Actions VYiew Options Help

Dewd &oc » 2250 A3 =l aavddFd &%

@ e

= Qe %e" @0

= & TwinSAFE Connection 3 TxPD/ & | [ ———— : A
& Master General | Lonnection | Parameter

= @l TWInSAFE Connection 3 RxPD
- Slave F5oE Connection

[+ ‘L Standard In Wars RxPDO 1 EomiiMg |3
# B Module 2 (FSCE)
# ™ Module 3 (FSOE) Conreld: 3
# @ WcState
® § InfoData (®) FSoE Master
= G TWinSAFE Group 1
= "8, TwinSAFE Function Black List O FSoE Slave
fe) Emergency Stop (FE 1)
| el TwinSAFE Connection List Settings FSoE Slave
B{ TwinSAFE Connection 1
B TwinSAFE Connection 2 | = FSOE AddIEsS el

<)

Info data
[1Map State
[ ] Map Diag

4§ TwinSAFE Connection 3
Term 3 (EL1904 {4 channel safety inp
i Term 4 (EL1904 (4 channel safety inp

FSoE Watchdog 100

[} £ang
Term S (EL1904 (4 channel safety inpl !

Term 6 (EL1904 {4 channel safety inp
Term 7 (EL2904 (4 channel safety out
[ Term & (EL2904 (4 channel safety out
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Glossary

A

A4/ A5/ A6
AMKAMAC controller A4/ A5/ A6

ACC

AMK CAN Communication (CAN bus interface with standard
CANopen protocol DS301 and additional hardware
synchronization signal)

AIPEX

AMK startup and parameterizing software (PC software):
Programming, parameterization, configuration, diagnosis,
oscilloscope, status information

AT
Drive telegram from slave to master

B

BA
Binary output

BE
Digital input

Cc

CAN
Controller Area Network

D

DI
Digital input

DO
Digital output

E

EMV
Electromagnetic compatibility

EMC
Electromagnetic compatibility

EnDat 2.1
Motor encoder interface protocol of the company Heidenhain

EtherCAT
Real-time Ethernet bus

EnDat 2.2
Motor encoder interface protocol of the company Heidenhain
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F

FL
Command (Causes a new system run-up)

FSoE
Fail-Safe over EtherCAT

iC

AMKASMART decentralized inverter with power supply

ID

Parameter identification numbers acc. to SERCOS Standard
iDT

AMKASMART Servo motors with integrated inverter
l-encoder

Incremental encoder, optical encoder with sine and cosine track
and zero pulse

iX

AMKASMART decentralized inverter

K

KWD
AMKASYN compact double inverter to control two motors

KW-Rxx
AMKASYN controller card for installation into compact inverter

KW
AMKASYN compact inverter

KEN
AMKASYN compact power supply without recovery

KES
AMKASYN compact power supply with sinusoidal voltage and
current

Kwz
AMKASYN compact two-axes inverter to control two motors

KE
AMKASYN compact power supply with recovery

KE/KW

Modular AMK drive system (contains compact power supply KE,
compact inverter KW with controller card and applicable option
card)

MDT
Master Data Telegram from master to slave

Modulo
Modulo processing of position setpoint and actual values
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SoE
N Servodrive Profile (SERCOS) over EtherCAT (Acc. to IEC
61800-7-300)
NK
Cam switch STO )
Safe torque off (Safety function acc. to DIN EN 61800-5-2)
o)
T
Operational .
In state operational, data are transferred cyclically via fieldbus TW'"CAT
Automation software
P
U
PDK_xxxxxx_abcdefgh
Product documentation; xxxxxx - AMK part no. , abcdefgh - UZN

name DC bus voltage pole negative

uzp

Pre-operational
P DC bus voltage pole positive

In pre-operational state, the controller can access the bus
participants via the service channel. No cyclic data is
exchanged.

PRG
Program

Q

QUE
Acknowledgment DC bus on; shows that DC bus is loaded

QBR
Acknowledgment motor holding brake

QRF

Acknowledgment controller enable; the drive is controlled in the
activated operation mode

R

RF

Command 'Controller enable’; the drive is energized and will be
controlled depending on the selected operation mode. Controller
enable can only be set if the device is error-free (SBM = TRUE)
and acknowledgement DC bus on is set (QUE =
TRUE).Acknowledgement controller enable (QRF) is set.

S

SA
Safe output

SafePMT
Safe parameter editor

SBM
System ready message; shows that the device is error-free In
case of error. SBM will be reset

SE
Safe input
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AMKotion

Your opinion is important!

With our documentation we want to offer you the highest quality support in handling the AMKmotion products.
That is why we are now working on optimizing our documentation.

Your comments or suggestions are always of interest to us.

We would be grateful if you take a bit of time and answer our questions. Please return a copy of this page to us.

e-mail:

— or
E — fax no.: +49 7021/50 05-199

Thank you for your assistance.
Your AMKmotion documentation team

1. How would you rate the layout of our AMKmotion documentation?

(1) very good (2) good (3) satisfactory (4) less than satisfactory (5) poor

2. lIsthe content structured well?

(1) very good (2) good (3) moderate (4) hardly (5) not at all

3. How easy is it to understand the documentation?

(1) very easy (2) easy (3) moderately easy (4) difficult (5) extremely difficult

4. Did you miss any topics in the documentation?

(1) no (2) if yes, which ones:

5. How would you rate the overall service at AMKmotion?

(1) very good (2) good (3) satisfactory (4) less than satisfactory (5) poor

AMKmotion GmbH + Co KG
Phone : +49 7021/50 05-0, fax: +49 7021/50 05-199

E-Mail:
Homepage:
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