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Safety Information

NOTICE

%

WARNING

A

4

Obligation to Provide Information

Before installing and commissioning the device, carefully read these
Operating Instructions and follow the information so as to ensure optimum
and safe working right from the start.

The Leybold MAG W 300-700 has been designed for safe and efficient ope-
ration when used properly and in accordance with these Operating
Instructions. It is the responsibility of the user to carefully read and strictly
observe all safety precautions described in this section and throughout the
Operating Instructions. The equipment must only be operated in the proper
condition and under the conditions described in the Operating Instructions. It
must be operated and maintained by trained personnel only. Consult local,
state, and national agencies regarding specific requirements and regulations.
Address any further safety, operation and/or maintenance questions to our
nearest office.

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

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

CAUTION indicates a potentially hazardous situation which, if not avoided,
could result in minor or moderate injury.

NOTICE is used to notify users of installation, operation, programming or
maintenance information that is important, but not hazard related.

We reserve the right to alter the design or any data given in these Operating
Instructions. The illustrations are not binding.

Retain the Operating Instructions for further use.

Installation and operation of the MAG W 300-700 is described in Operating
Instructions 17200045. Described in these Operating Instructions is only the
EtherCAT interface of the MAG W 300-700.

Before making any connections, deenergise the pump and wait until it no
longer turns. Since in spite of this dangerous voltages can remain present,
the equipment must only be opened by a trained electrician.
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1 Description

EtherCAT is an open high performance Ethernet-based fieldbus system that
overcomes the system limitations of other Ethernet solutions. The Ethernet
packet is no longer received, then interpreted and copied as process data at
every connection; instead the Ethernet frame is processed on the fly. The
development goal of EtherCAT was to apply Ethernet to automation applica-
tions that require short data update times (also called cycle times) with low
communication jitter (for synchronization purposes) and low hardware costs.

1.2 Communication connector
The EtherCAT® Option is connected to the network using a RJ45 connector.
The pin assignment is shown below.

Pin Signal Note EtherCAT®
Connector

1 Tx+ -

2 Tx- -

4 - Normally left unused; to ensure signal
integrity, these pins are tied together and 1 []
terminated to PE via a filter circuit in the
module.

Rx- -

- Normally left unused; to ensure signal
integrity, these pins are tied together and
terminated to PE via a filter circuit in the
module.

O |IN|O| O

1.3 EtherCAT® Option Status LEDs

LED Item

Run LED (a)

Error LED (a)
EtherCat ( port 1)
EtherCat ( port 2)
Link/Activity ( port 1)
Link/Activity ( port 2)

DO~ IN| =

The flash sequences for these LEDs are defined in DR303-3 (CiA).

Description
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Description

Run LED

This LED reflects the status of the CoE (CANopen over EtherCAT) communi-

cation.

Led State Indication Description

Off INIT CoE device in ‘INIT’-state (or no

power)

Green OPERATIONAL CoE device in ‘OPERATIONAL -

state

Green blinking PRE-OPERATIONAL CoE device in ‘PRE-

OPERATIONAL -state
Green, single flash SAFE-OPERATIONAL CoE device in ‘SAFE-
OPERATIONAL -state

Red (Fatal Event ) If RUN and ERR turns red, this
indicates a fatal event, forcing
the bus interface to a physically
passive state.

ERR LED

This LED indicates EtherCAT communication errors etc.

Led State Indication Description

Off No error No error ( or no power )

Red, blinking Invalid configuration ~ State change received from master is not
possible die to invalid register or object
settings

Red, double Application watch-  Snyc manager watchdog timeout

flash dog timeout

Red Application control-  Anybus module in Exception

ler failure

If RUN and ERR turns red, this indicates a
fatal event, forcing the bus interface to a
physically passive state.

Link/Activity

These LEDs indicate the EtherCAT link status and activity.

Led State Indication Description

Off No link Link not sensed ( or no power )

Green Link sensed, no activity Link sensed, no traffic detected

Green, flickering Link sensed, activity Link sensed, traffic detected
detected
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Object Dictionary

2 Object Dictionary
The Object Dictionary consists of two sections:

The tables below give an overview of the communication objects available in
the implementation of the MAG W 300-700

Communication Profile Objects (DSP 301)

Index ( hex) Name

1000 Device Type

1001 Error register

1003 Predefined error Field
1008 Device name

1009 Hardware version
1011 Restore default parameters
1018 Identity

1600 DO RxPDO Map
1A00 DI TxPDO Map

1C00 Sync manager type
1C12 RxPDO assing

1C13 TxPDO assign

1C32 SM output parameter
1C833 SM input parameter

Manufacturer Specific Profile Objects (DS 301)

Index ( hex) Name

2001 Process Config
2002 Input Points
2003 Output Points
2004 Warning Bytes
2005 Actual Error
2006 Error Code
2007 Frequency Error
2008 Operation hours
2009 AC/DC Drive
200A Turbo Status

2.1 Process Data Objects ( PDO )

Cyclic data is implemented on EtherCAT networks by using ,Process Data
Objects” or PDOs. Separate data objects are used for transmitting (TxPDOs)
and receiving (RxPDOs) data.

2.2 Service Data Object (SDO) parameter access
The service data object (SDO) provides access to all objects in the EtherCAT
object Dictionary.
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CANopen over EtherCAT

3 CANopen over EtherCAT (CoE)
The CoE protocol over EtherCAT uses a modified form of the CANopen
object dictionary. This is specified in the table below:

Index Description Sub-index Name Subindex Access
0x1000 Device Type - - R
0x1001 Error Register - - R
0x1008 Device Name - - R
0x1009 Hardware Version - - R
0x1018 |dentity 0x00 Number of Elements R
0x01 Vendor ID R
0x02 Product Code R
0x03 Revision Number R
0x04 Serial Number R
0x1600 RxPDO 1 0x00 Number of elements R
0x01-0xXX Output Object 1..x R
Ox1A00 TxPDO 1 0x00 Number of elements R
0x01-0xXX Input Object 1..x R
0x1C00 Sync Man Communication type  0x00 Number of elements R
0x01 Channel 1 R
0x02 Channel 2 R
0x03 Channel 3 R
0x04 Channel 4 R
0x1C12 Sync Man 2 Assignment 0x00 Number of elements R
0x01 PDO Mapping object index of assigned R
RxPDO
0x1C13 Sync Man 3 Assignment 0x00 Number of elements R
0x01 PDO Mapping object index of assigned R
TxPDO
0x1032 Sync Man 2 Synchronization 0x00 Number of elements R
0x01 Synchronization type R
0x1033 Sync Man 3 Synchronization 0x00 Number of elements R
0x01 Synchronization type R
0x2001 Process Configuration 0x00 Number of elements R
0x01 Configuration Input Assemblies R
0x02 Configuration Output Assemblies R
0x2002 Discrete Inputs points 0x00 Number of elements R
0x01 Pump On/Off status R
0x02 Normal speed reached R
0x03 Acceleration R
0x04 Decelleration R
0x05 Generator mode R
0x06 Standby mode R
0x07 Standstill R
0x08 Control via Ethercat R
0x09 At standby speed R
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CANopen over EtherCAT

Index Description Sub-index Name Subindex Access
0x2003 Discrete output points 0x00 Number of elements R
0x01 Pump On/Off command R/W
0x02 Purge Valve On/Off command* R/W
0x03 Quit failure command R/W
0x04 Standby command R/W
0x05 Venting Valve On/Off command* R/W
0x06 Auxiliary voltage On/Off command** R/W
0x07 Enable discrete outputs R/W
0x2004 Warning bytes 0x00 Number of elements R
0x01 Warning bytes 1 R
0x02 Warning bytes 2 R
0x2005 Actual error 0x00 Number of elements R
0x01 Error code R
0x02 Rotational frequency at error R
0x03 Operation hours at error R
0x2006 Error code 0x00 Number of elements R
0x01... 0x28 Failure storage error code R
0x2007 Frequency at error 0 Number of elements R
0x01... Ox28 Failure storage frequency at error R
0x2008 Operation hours at error 0x00 Number of elements R
0x01... Ox28 Failure storage operation hours R
0x2009 AC DC Drive object 0x00 Number of elements R
0x01 At reference speed R
0x02 Frequency setpoint set by Network R/W
(EtherCat ) system
0x03 Process control R/W
0x04 Drive Mode R
0x05 Actual speed R
0x06 Speed reference R/W
0x07 Actural motor current R
0x08 Limit motor current R
0x09 Actual power mains side R
Ox0A Input voltage R
0x0B Low speed limit R
0x0C High speed limit R
0x0D Speed control R/W
OxOE Speed status R
OxOF Speed trip time R
X010 Max rated speed R
Ox11 Standby speed R/W
0x12 Speed actual data units R
0x13 Speed reference actual data units R

* For future applications

** Parameter 134 must be set to 18 or 21 via RS232 to activate this function.

300470063_002_CO0 - 10/2016 - © Leybold
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CANopen over EtherCAT

Index Description Sub-index Name Subindex Access

Ox14 Pump operation hours R

0x15 Pump operation cycles R

Ox16 Converter operation hours R
0x200A Turbo status 0x00 Number of elements R

0x01 Pump On/Off status R

0x02 Normal R

0x03 Acceleration R

0x04 Deceleration R

0x05 Local/remote mode R

0x06 Reserved R

0x07 Turbo low speed R

0x08 Reserved R

0x09 Alarm R

Ox0A Warning is present R

0x0B Reserved R
Index Description Sub-index Name Subindex Access

0x0C Reserved R
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CANopen over EtherCAT

3.1 CoE object dictionary

Index ( hex) Name

0x0000 to OXOFFF Data type area

0x1000 to Ox1FFF CoE communication area
0x2000 to Ox5FFF Manufacturer specific area
0x6000 to OX9FFF Profile area

OxA000 to OxFFFF Reserved area

The object description format describes object related information such as
size, range and descriptions.

Object description format

Index Object Name

Access Range Size Unit

Default

Description

Index Object Name

Sub index 0

Access Range Size/data type Unit

Default

Description

Sub index 1

Access Range Size/data type Unit

Default

Description

Sub index ...

Access Range Size/data type Unit

Default

Description

Index A signed 16-bit number. This is the index of the object dicti-
onary entry specified in four hexadecimal characters.

Access A value describing how the object may be accessed
(RW = read/ write, RO = read-only and WO = write-only).

Size The size of the object/sub-index in bytes

Unit The physical unit (e.g. ms, counts per second etc.)
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CoE communication area

12

4 CoE communication area

4.1 Device type object

0x1000 Device Type

Sub index 0x00

Access RO Range Data type: Unit: N/A
unsigned 32

Default 0x00000000

Description The device type is vendor specific. The value for fir object is

always 0x00000000

4.2 Error register

0x1001 Error register

Sub index 0x00

Access RO Range Data type: Unit: N/A
unsigned 8

Default 0x00

Description A value of OxO1 indicates, that an actual error is present. The

error Led on the Ethercat module and/or the error Led on the
MAG.DRIVE S/iS indicates also this error condition.

If the system is in operational mode, a present error typically causes the tur-
bopump to shut down automatically. If not longer present, the error can be
reset. Bit 7 in the output assembly Ox65 can be used for a failure reset. But 7
in the output assembly has only an effect, if Bit O has the value 0. This was
implemented, to avoid a continuously failure reset.
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CoE communication area

4.3 Pre defined error field

0x1008
Sub index 0x00
Access RO

Default
Description

Sub index 0x01
Access : RO

Default
Description

Sub index 0x02
Access : RO

Default
Description

Sub index 0x03
Access : RO

Default
Description

Sub index 0x04
Access : RO

Default
Description

Sub index 0x05
Access : RO

Default
Description

No. of occurred error

Range 0 to 0x00 Data type: Unit: N/A
unsigned 8

0x00

The value shows the numer of occurred errors ( maximum last
5 errors )

1st error

Range 0 to Data type: Unit: N/A
OxFFFFFFFF unsigned 32

0x00000000

Independent which failure occurs the value will be alsways
0x00001000. For Details objects 2005, 2006, should be used

2nd error

Range 0 to Data type: Unit: N/A
OxFFFFFFFF unsigned 32

0x00000000

Independent which failure occurs the value will be alsways
0x00001000. For Details objects 2005, 2006, should be used

3rd error

Range 0 to Data type: Unit: N/A
OxFFFFFFFF unsigned 32

0x00000000

Independent which failure occurs the value will be alsways
0x00001000. For Details objects 2005, 2006, should be used

4th error

Range 0 to Data type: Unit: N/A
OxFFFFFFFF unsigned 32

0x00000000

Independent which failure occurs the value will be alsways
0x00001000. For Details objects 2005, 2006, should be used

5th error

Range 0 to Data type: Unit: N/A
OxFFFFFFFF unsigned 32

0x00000000

Independent which failure occurs the value will be alsways
0x00001000. For Details objects 2005, 2006, should be used.

300470063_002_CO - 10/2016 - © Leybold
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CoE communication area
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4.4 Device name

0x1008

Sub index 0x00
Access RO
Default
Description

Manufacturer device name

Range Data type: visible string  Unit: N/A
MAG Integra (iS/S)
Name of the device as non zero terminated string

4.5 Hardware version

0x1009

Sub index 0x00
Access RO
Default
Description

Manufacturer hardware version

Range Data type: visible string  Unit: N/A

Hardware version of the device as non zero terminated string.

The value depends on the installed hardware version.

4.6 Identity object

0x1018

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Sub index 0x02
Access : RO
Default
Description

Sub index 0x03
Access : RO
Default
Description

Sub index 0x04
Access : RO
Default
Description

300470063_002_CO0 - 10/2016 - © Leybold

Identity object

Range 0 to 0x00 Data type: unsigned 8 Unit

4

Number of sub index

Vendor ID

Range N/A Data type: unsigned 32 Unit: N/A
0x00000723

This contains the EtherCAT Technology Group vendor ID

Product Code

Range N/A Data type: unsigned 32 Unit: N/A
0x000000C9

This has the value of the Product ID code.

Revision number

Range N/A Data type: unsigned 32 Unit: N/A
0x00010001

Contains the option module software version number (the

major and minor version parameter placed in the high word of

this object, and the sub-version parameter in the low word

Serial number
Range N/A Data type: unsigned 32 Unit: N/A

Contains the hardware serial number ( only last 6 digits ) of the

turbopump.



CoE communication area

4.7 PDO Mapping
The mapping for the PDOs is fixed and can not be changed easily.

Off course, there is a possibility of changing the cyclic data traffic. For this
reason the frequency converter holds 2 special parameters (Parameter 257
Index O and Index 1). These can be changed via the service interface (RS232
port).

The settings of these parameters however influence the number and signifi-
cance of the sub indices for the objects 1600:0 ( RxPDO ) and 1A00:0
(TxPDO ). Furthermore, the device supports displaying the its PDO configura-
tion.

The following screenshots demonstrate the different how-to steps with utilis-
ing the Beckhoff “TwinCAT System Manager” software.

The system has to be in running mode. On the CoE - Online tab click on
the Erweitert button to display the dictionary. All objects should be import-

Punbenannt TWInCAT System Manager =S
VB (Sle vyt @9 [Eq 2FEC €0
Aligemein | Adapter | EtherCAT | Online| CoE - Onling
UpdateListe AutoUpdate [ Single Update
WA E/A - Konfiguration
9 £/2 Gerate [ Eweter. ]
% Gerat 1 (EtherCAT) 1o 5t niine Data Module OD (AcE Porl) 0
e Gerit 1-Prozessabbild
4 Gerat 1-Prozessabbild-Info Index Name Flags  Wen Einheit
5§ Engange 1000 Device Type RO 000000000 (0)
i 8l Ausginge 1008 MenufacwrerDeviceName RO TWinCAT EtherCAT Master
4§ InfoData _Li | 1009 Hordware Version RO 0 i
@ Box 1 (MAG Integra) Erveiterte Einstellungen
£ 9 InfoData
&8 Zuordnungen Dictionary Dictionary

@ Onling - uber SDO Information 9 Gerate 00

Mappable Objects (RxPDO)
Mappable Objects (TXPDO)
Backup Objects
Seftings Objects

||
Offline - via EDS-Datei

Bereit .okal (10.75.11014.1.1

Next, the configuration can be displayed by clicking the Load PDO info
from device button on the Process Data tab.

300470063_002_CO - 10/2016 - © Leybold
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CoE communication area

B Unbenannt - TwinCAT System Manager =B X
Datei Bearbeiten Aktionen Ansicht Optionen Hilfe |
DEed SR e Hd | 8as 0% 2EQALE 0 €0 2 |
B SYSTEM - Konfiguration e E—— e
i ozessdaten Ci ne |
W 5PS - Konfiguration [tarup [ GoE:- Onime | rine
5% Nocken - Konfiguration Sync Manager PDO Liste l
SWEn- KD"“?”““’” SM Size Type Fla. Index Size  Name Flags SM |
- M E/A Gerate 0 276  Mbx |
— % Gerat 1 (EtherCAT) 1 276 Mbxin
|
< Gerat 1-Prozessabbild 2 0 Outp. |
== Gerat 1-Prozessabbild-Info 3 0 Inputs
@) 1 Einginge i
7§l Ausgange
@ @ InfoData Kl il | » h
Box 1 (MAG Ints
: d e PDO Zuordnung PDO Inhalt
[l @ InfoData .
&8 Zuordnungen Index  Size Ofs  Name Type
|
. |
" il »
Download Predefined PDO Assignment (keing) . |
EA P00 Zisaining [Lade PDO info aus dem Gerat ]
[71PDO Konfiguration .
\Sync Unit Zuordnung... |
|
I ——————————— -
Name Online Typ Grofe >Adr. En/. User.. Verkndpft mit = |*
¢ State 0x0002 (2) UINT 20 15480 Eing.. 0 ‘
#7 AdsAddr 0A4BEEOEQ2.. AMSADD.. 8.0 15500 Eing.. 0 =|
#1 netld OA4BEGEOED2.. ARRAY[D.. 6.0 15500 Eing.. 0 ‘
T netld[0] 0x0A (10) USINT 10 15500 Eing.. 0 B
9T netld[1] 0x48B (75) USINT 1.0 15510 Eing.. 0
4T netld[2] Ox6E {110) USINT 10 15520 Eing.. O
& natldial OwnE (14) LISINT. 10 15830 Finn N ik
4| m v
Server (Port]  Timestamp Meldung O
@TwinCATS. 07.08.201310:32:13 .. Starting COM Server TcEventLogger | E |
@TWinCATS.. 07.08.2013 10:32:13 ..  TCRTIME Server started: TCRTIME.
@ TwinCATS.. 07.08.2013 10:32:13 ..  TCPLC Server started: TCPLC. >
Bereit _okal (1075110.14.1.1 [FEREYEN |

All relevant information are available after loading the data:

- Unbenannt - TwinCAT System Manager = B P4
Datei E.e_arbe\ten Aktionen Ansicht Optionen Hilfe ) |1
DEFaE @R RR M) (=as/ e dh S EQREDe €D 2 |
T ] v s ] I

¥ Nocken - Kenfiguration Sync Manager. PDO Liste:
W E/A - Konfiguration SM Size Type Fla. Index Size Name Flags sM |
(= M E/A Gerate 0 27 Mbx Ox1A00 90 DI TXPDO-Map MF 3
R Gerkt 1 (EtherCAT) 1 276 Mbxn 0x1600 10  DORxPDO-Map MF Z |
= Gerat 1-Prozessabbild 2 1 ow. F
= Gerat 1-Prozessabbild-Info 3 9  Inpus F ‘
i 91 Eingange
3-8 Ausginge |
& § InfoData ] m | » |
i ::‘Dll :';"D%f";‘:gp'” DO Zuordnung @1C12) PDO Inhat (Dx1A00) :
i §l DO RxPDO-Map w10 Index Size Ofs  Name Type = |
© 9 WcState G20C. 10 00  PdoEnty1 USINE |
 § InfoData ®AC. 10 10 PdoEniy2 ush | ||
0 1n 20 Prdn Fotry 3 LISIM |
8 Zucrdnungen ‘ ik i 3 |
Download Pradefined PDO Assignment (keine) - |
i LagePOO o demGerat [
[71PDO Konfiguration 5
[Sync Unit, ]
|
Name Online Typ Groe >Adr. Einf. User. Verknpft mit - |
91Pdo Entry 1 0x00 (0) USINT 10 260 Eing. 0 E|
1Pdo Entry 2 0x00 (0) USINT 10 270 Eng. 0 =
1Pdo Entry 3 0x00 (©) USINT 10 280 Eng. 0
1Pdo Entry 4 0x00 (0) USINT 10 290  Eng. 0
1Pdo Entry 5 0x00 (0) USINT 10 300 Eing. O
1Pdo Entry 6 0x00 (0) USINT 10 310 Eng. 0
1 Pdn Fntrv 7 O f0y 1ISINT. 1n 320 Finn 0 - B
‘ 13 ——— — — \Ll - - o »
Server (Port)  Timestamp Meldung -

OTwinCATS.. 07.08.201310:32:43 .. Starting COM Server TcEventLogger !
@TwinCATS.. 07.08.2013 10:32:13.. TCRTIME Server started: TCRTIME.
@TWinCATS.. 07.08.2013 10:32:13 ..  TCPLC Server started: TCPLC.

Bereit okal (10751101411 [NCRSRTEN |
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4.8 RxPDO - Mapping

CoE communication area

Within the frequency converter’s configuration the Output Assembly setting
(Master to Device ) can be set via Parameter 257 Index 0.

Valid values are: 5 (0x05)
6 (Ox06)
7 (0x07)
101 (Ox65) Default configuration
102 (Ox66)

4.8.1 Output Assembly set to value (0x05)
Setting this value results in the mapping given below:

0x1600

Sub index 0x00
Access RO
Default
Description
Sub index 0x01
Access : RO
Default
Description

Content of control byte 1

Receive PDO mapping 1

Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
1

The number of mapped objects in the PDO

1t mapped object

Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A
0x20D30008  control byte 1

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.
Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.
Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - - - - Pump on

Bit 0 set to 0: Pump will Stop
Bit O set to 1: Pump will Start

300470063_002_CO - 10/2016 - © Leybold 17



CoE communication area

4.8.2 Output Assembly set to value (0x06)

0x1600

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Content of control byte 1

Sub index 0x02
Access : RO
Default
Description

Content of control byte 2

Bit Speed Control
0 Run request

1 Idle request

2 Standby request
3 -

4 ;

5 -

6 -

7 -

18

Receive PDO mapping 2
Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
2

The number of mapped objects in this PDO

15t mapped object

Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20D30008  control byte 1

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - - - - Pump on
Bit 0 set to 0: Pump will Stop
Bit O set to 1: Pump will Start
2" mapped object
Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20D40008 control byte 2

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3
Speed Control
(see the “Speed Control Attribute and Speed Status Attribute Bit Map” below)

Bit 2 Bit 1 Bit 0

Speed Status Status Description

Running On and SpeedActual > 0

At Idle Zero current

At Standby Speed SpeedActual = SpeedStandby
Coasting Zero Torque ( generator mode )
Stopped SpeedActual = 0

Accelerating SpeedActual is increasing

At Reference SpeedActual = SpeedRef

Decelerating SpeedActual is decreasing

300470063_002_CO0 - 10/2016 - © Leybold



CoE communication area

4.8.3 Output Assembly set to value (0x07)

0x1600

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Content of control byte 1

Sub index 0x02
Access : RO
Default
Description

Content of control byte 2

Sub index 0x03
Access : RO
Default
Description

Content of control byte 3

Sub index 0x04
Access : RO
Default
Description

Content of control byte 4

Receive PDO mapping 3
Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
4

The number of mapped objects in this PDO

1t mapped object

Range O to OxFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20D30008  control byte 1

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Pump on

Bit 0 set to 0: Pump will Stop
Bit O set to 1: Pump will Start

2" mapped object
Range O to OxFFFFFFFF
0x20D40008 control byte 2

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Speed Control
(see the “Speed Control Attribute and Speed Status Attribute Bit Map” above)

3“ mapped object
Range O to OxFFFFFFFF
0x20D50008  control byte 3

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

Speed target ( revolutions per second , low byte )

4" mapped object
Range 0 to OxFFFFFFFF
0x20D60008  control byte 4

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of
32 or 0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Speed target ( revolutions per second , high byte )

Data type: unsigned 32 Unit: N/A

Data type: unsigned 32 Unit: N/A

Data type: unsigned 32 Unit: N/A
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4.8.4 Output Assembly set to value (0x65)

0x1600

Sub index 0x00
Access RO
Default
Description
Sub index 0x01
Access : RO
Default
Description

* For future applications

Receive PDO mapping 4

Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
]

The number of mapped objects in this PDO

1st mapped object

Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A
0x20D30008 control byte 1

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Quit failure  Aux.volt.*™  Standby - Venting valve* Purge valve* - Pump on

Bit O set to 0: Function is disabled
Bit O set to 1: Function is enabled
A failure reset (Bit 7) will only be possbible if Bit O is not set.

** Parameter 134 must be set to 18 or 21 via RS232 to activate this function.
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4.8.5 Output Assembly set to value (0x66)

0x1600

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Sub index 0x02
Access : RO
Default
Description

Content of control
byte 2

Sub index 0x03
Access : RO
Default
Description

Content of control
byte 3

* For future applications

Receive PDO mapping 5
Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
3

The number of mapped objects in this PDO

1t mapped object

Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20D30008

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
Quit failure  Aux.volt.**  Standby - Venting valve* Purge valve* -
Bit 0 set to 0: Function is disabled

Bit O set to 1: Function is enabled
A failure reset (Bit 7) will only be possbible if Bit O is not set.

control byte 1

Bit 0
Pump on

29 mapped object
Range 0 to OXFFFFFFFF
0x20D40008

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
Speed target ( revolutions per second , low byte )

Data type: unsigned 32 Unit: N/A

control byte 2

Bit 0

3 mapped object
Range 0 to OxFFFFFFFF
0x20D50008

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
Speed target ( revolutions per second , high byte )

Data type: unsigned 32 Unit: N/A

control byte 3

Bit O

** Parameter 134 must be set to 18 or 21 via RS232 to activate this function
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Ox1A00

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Content of status
byte 1

Sub index 0x02
Access : RO
Default
Description

Content of status
byte 2

4.9 TxPDO mappings
The mapping for the PDOs is fixed and can not be changed.

Off course, there is the possibility of changing the cyclic data traffic. For this
reason the frequency converter holds 2 special parameters which can be
changed via the RS232 service port.

The settings of these parameters however influence the number and signifi-
cance of the sub indices for the objects 1600:0 ( RxPDO ) und 1A00:0 (
TxPDO ).

4.9.1 Input Assembly set to value (0x01)
Within the frequency converter’s configuration the Input Assembly setting
(Master from Device) can be set via Parameter 257 Index 1.

Valid values are: 1 (0x01)

100 (0x64)  Default configuration

Objects with the indices 0x1AQO specify transmit PDO mappings.

Transmit PDO mapping 1
Number of mapped objects

Range Data type: unsigned 8 Unit: N/A
3

The number of mapped objects in this PDO

15t mapped object

Range 0O to OXFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20CA0008

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Exception status ( see table below )

status byte 1

2" mapped object
Range 0 to OxFFFFFFFF
0x20CB0008  status byte 1

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Speed Status (see the “Speed Control Attribute and Speed Status Attribute Bit Map” above)

Data type: unsigned 32 Unit: N/A
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Sub index 0x03
Access : RO
Default
Description

Content of status
byte 3

CoE communication area

39 mapped object

Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A

0x20CC0008 control byte 2

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or

0x20.
Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.

Bit7 Bit6 Bit 5 Bit 4 Bit 3

Exception Status Bit Map

Bit

~NjojlaldlOIN]=]|O

Function

ALARM / device common
ALARM / device specitic

ALARM / manufacturer specific

0 (reserved)

WARNING / device common
WARNING / device specific
WARNING / manufacturer specific
1 (expand method )

Bit 2 Bit 1 Bit O
- - Pump on
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4.9.2 Input Assembly set to value (0x64)

Ox1A00

Sub index 0x00
Access

Default
Description
Sub index 0x01
Access : RO
Default
Description

Content of status
byte 1

Sub index 0x02
Access : RO
Default
Description

Content of status
byte 2

Sub index 0x03
Access : RO
Default
Description

Content of status
byte 3

Sub index 0x04
Access : RO
Default
Description

Content of status
byte 4

Transmit PDO mapping 1
Number of mapped objects
Range

9

The number of mapped objects in this PDO
1st mapped object
Range 0 to OxFFFFFFFF
0x20CA0008

Bits 0 to 7: Length of the mapped object in bits,
0x20.

Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.

status byte 1

Bit 7 Bit 6 Bit 5 Bit 4
Exception status ( see table above )

2" mapped object

Range 0 to OxFFFFFFFF Data type:

0x20CB0008  status byte 1

Bits 0 to 7: Length of the mapped object in bits,
0x20.

Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4

Data type:

Data type:

unsigned 8 Unit: N/A

unsigned 32 Unit: N/A

e.g. a 32-bit parameter would have a length of 32 or

Bit 3 Bit 2 Bit 1 Bit O

unsigned 32 Unit: N/A

e.g. a 32-bit parameter would have a length of 32 or

Bit 3 Bit 2 Bit 1 Bit O

Speed Status (see the “Speed Control Attribute and Speed Status Attribute Bit Map” above)

39 mapped object
Range 0 to OxFFFFFFFF
0x20CC0008  control byte 2

Bits 0 to 7: Length of the mapped object in bits,
0x20.

Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4
4" mapped object
Range 0 to OXFFFFFFFF Data type:

0x20CD0008

Bits O to 7: Length of the mapped object in bits,
0x20.

Bits 8 to 15: Sub-index of the mapped object.
Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4
Pump Speed (revolutions per second, low byte )

status byte 1
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Data type:

unsigned 32 Unit: N/A

e.g. a 32-bit parameter would have a length of 32 or

Bit 3 Bit 2 Bit 1 Bit O
Alarm Warning - Pump on
unsigned 32 Unit: N/A

e.g. a 32-bit parameter would have a length of 32 or

Bit 3 Bit 2 Bit 1 Bit O



Sub index 0x05
Access : RO
Default
Description

Content of status
byte 5

Sub index 0x06
Access : RO
Default
Description

Content of status
byte 6

Sub index 0x07
Access : RO
Default
Description

Content of status
byte 7

Sub index 0x08
Access : RO
Default
Description

Content of status
byte 8

Sub index 0x09
Access : RO
Default
Description

Content of status
byte 9

CoE communication area

5" mapped object
Range 0 to OxFFFFFFFF
Ox20CEO008  status byte 1

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Pump Speed (revolutions per second, high byte )

Data type: unsigned 32 Unit: N/A

6" mapped object
Range 0 to OxXFFFFFFFF
0x20CF0008

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
No function

Data type: unsigned 32 Unit: N/A

control byte 2

7" mapped object
Range 0 to OxFFFFFFFF
0x20D00008  status byte 1

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
No function

Data type: unsigned 32 Unit: N/A

8" mapped object
Range 0 to OxFFFFFFFF
0x20D10008 control byte 2

Bits 0 to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Current [1/10 Amps] (actual motor current, low byte )

Data type: unsigned 32 Unit: N/A

9" mapped object
Range 0 to OXFFFFFFFF
0x20D20008  status byte 1

Bits O to 7: Length of the mapped object in bits, e.g. a 32-bit parameter would have a length of 32 or
0x20.

Bits 8 to 15: Sub-index of the mapped object.

Bits 16 to 31: Index of the mapped object.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Current [1/10 Amps] (actual motor current, high byte )

Data type: unsigned 32 Unit: N/A
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4.10 Sync manager

4.10.1 Sync manager configuration

The sync managers are the EtherCAT means for setting access attributes for different areas of memory and triggering
or notifying the application when the memory is accessed. The following objects specify how the sync managers (and
thus corresponding memory areas) are utilized by the CoE protocol.

0x1C00 Sync manager communication type

Sub index 0x00 number of sync manager channels used

Access: RO Range: N/A Data type: unsigned 8 Unit: N/A
Default 4

Description The number of sync manager protocols used by the CoE protocol.

Sub index 0x01 Usage of sync manager 0

Access : RO Range N/A Data type: unsigned 8 Unit: N/A
Default 1

Description Sync manager 0 is used by CoE as the mailbox receive channel (master to slave).
Sub index 0x02 Usage of sync manager 1

Access : RO Range N/A Data type: unsigned 8 Unit: N/A
Default 2

Description Sync manager 1 is used by CoE as the mailbox send channel (slave to master).

Sub index 0x03 Usage of sync manager 2

Access : RO Range N/A Data type: unsigned 8 Unit: N/A
Default 3

Description Sync manager 2 is used by CoE as the process data output (RxPDOx - master to slave).
Sub index 0x04 Usage of sync manager 3

Access : RO Range N/A Data type: unsigned 8 Unit: N/A
Default -

Description Sync manager 3 is used by CoE as the process data input (TxPDOs - slave to master).

4.10.2 Sync manager 2 PDO assignment object

0x1C12 Sync manager 2 PDO assignment object

Sub index 0x00

Access: RO Range: 0 to 255 Data type: unsigned 8 Unit: N/A
Default 1

Description The number of RxPDOs assigned to this sync manager (used for process data output).
Sub index 0x01 Usage of sync manager 0

Access : RO Range: 0x1600 to Data type: unsigned 16 Unit: N/A
Default 0x1600

Description The object index of a RxPDO to assign to this sync manager.
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4.10.3 Sync manager 3 PDO assignment object

0x1C13

Sub index 0x00
Access: RO
Default
Description
Sub index 0x01
Access : RO
Default

Description

Sync manager 3 PDO assignment object

Range: 0 to 255
]

The number of TxPDOs assigned to this sync manager (used for process data input).
Usage of sync manager 0
Range: 0x1A00 to

Ox1A00

The object index of a TxPDO to assign to this sync manager.

Data type: unsigned 8 Unit: N/A

Data type: unsigned 16 Unit: N/A

4.11 Process config

0x2001

Sub index 0x00
Access RO
Default
Description
Sub index 0x01
Access : RO
Default
Description
Sub index 0x02
Access : RO
Default
Description

Active input output assembly
Number the following sub index
Range 0 to 0x02

2

The number of sub index in this object

Data type: unsigned 8 Unit: N/A

Active input assembly
Range 0 to OxFFFF
0x0064

The number shows which configuration is active for the TxPDO mapping ( see above )

Data type: unsigned 16 Unit: N/A

Active output assembly
Range 0 to OxFFFF
0x0065

The number shows which configuration is active for the RxPDO mapping ( see above )

Data type: unsigned 16 Unit: N/A
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4.12 Discrete input points, status information

0x2002 Input points object
Sub index 0x00 number implemented sub indexes
Access: RO Range: N/A Data type: unsigned 8 Unit: N/A
Default 9
Description The number input points.
Sub index 0x01 Pump On/Off Status
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default N/A
Description 0 = Pump Off (or Pump On and Speed = 0)
1 = Pump On (Pump running)
Sub index 0x02 Normal speed reached
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default N/A
Description 0 = actual speed below normal speed
1 = normal speed reached
Sub index 0x03 Acceleration
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default N/A
Description 0 = speed is not increasing
1 = the pump speed increases
Sub index 0x04 Deceleration
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 0 = speed is not decreasing
1 = the pump speed decreases
Sub index 0x05 Generator mode
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 1 = The pump is running in generator mode. Mains voltage is missing speed
Sub index 0x06 Standby mode
Access : RO Range O to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 1 = the pump is running in standby mode
Sub index 0x07 Standstill
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 1 = Standstill and drive not active
Sub index 0x08 Control via Ethercat
Access : RO Range O to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 1 = the pump is under control via EtherCat
Sub index 0x09 At Standby
Access : RO Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 1 = the pump is running at standby speed
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Write access is only possible, if the status of the EtherCat is different than Operational.

0x2003 Output points objects
Sub index 0x00 number implemented sub indexes
Access: RO Range: N/A Data type: unsigned 8 Unit: N/A
Default 7
Description The number output points.
Sub index 0x01 Pump On/Off command
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default 0x00
Description 0 = Pump Off
1 =Pump On
Sub index 0x02 Purge Valve ON/OFF*
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default 0x00
Description 0 = Purge Valve closed
1 = Purge Valve open
Sub index 0x03 Quit failure
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default 0x00
Description 0 = do not reset error condition

1 = Reset error condition Reset only possible if Pump On/Off ist set to Off

Sub index 0x04

Standby request

Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default 0x00
Description 0 = Pump will run at target speed
1 = pump will run at standby speed
Sub index 0x05 Vent valve ON/OFF*
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default -
Description 0 = Vent Valve closed
1 = Vent Valve open
Sub index 0x06 Auxiliary voltage ON/OFF**
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default
Description 0 = 24 Volts off
1 =24 Volts on
Sub index 0x07 Enable discrete outputs
Access : RW Range 0 to 1 Data type: unsigned 8 Unit: Bool
Default 0x00
Description Enables the functions for sub index 1 to 5

* For future applications
** Parameter 134 must be set to 18 or 21 via RS232 to activate this function.
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4.14 Warning object

0x2004

Sub index 0x00
Access: RO
Default
Description
Sub index 0x01
Access : RO
Default
Description
Sub index 0x02
Access : RO
Default
Description

Warning Bit 1
Bit O

Bit 1
Bit 2

Bit 3-4

Bit 5

Bit 6

Bit 7

Bit 8

30

Designation

Converter Power Stage
Temperature to high

Converter Housing
Termperature too high

Pump Motor

Temperature too high
Supply Voltage too high

or too low

Overspeed

Overload

Bearing Temperature

too high

Motor Start
Locked

Warning Object
number implemented sub indexes

Range: N/A Data type: unsigned 8 Unit: N/A
3
The number implemented sub indexes.
Warning Bits 1
Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
0x0000
See attached list below for details description of each bit
Warning Bits 2
Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
0x0000
See attached list below for details description of each bit
Possible Cause Remedy

The cooling water flow is too low or the
cooling water temperature is too high.
The converter is overloaded due to too

Cooling system needs to be improved.

The gas load needs to be reduced.

high gas load. Allow converter to cool down between the
Frequent acceleration and deceleration of cycles.
the pump.

The converter is overloaded due to too
high gas load.

The gas load needs to be reduced.

The cooling water flow is too low or the
cooling water temperature is too high.

Cooling system needs to be improved

Usage of a wrong power supply unit.
Misaligned output voltage.

Use correct power supply.
Adjust the output voltage of the power

Too high load. supply.
Voltage drop across the supply cable. Replace the power supply by a more
powerful one.

Increase the copper area of the cable

The frequency setpoint has been set duri-
ng operation with serial interface e.g.

Provide for correct speed setting.

RS232.

Backing pressure too high during Reduce backing pressure or process gas
operation. flow.

Too high amount of gas flow during Check the chamber pressure during
operation. operation.

Parameter «Normal Operation» is not set  Check the «normal operation» level
correctly. adjustment.

Frequent acceleration and deceleration of
the pump.

Cooling system needs to be improved

There was a fatal error before, which is
not resetable.

When the pump is stillstanding, disconnect
the pump from the power supply and
reconnect it.

If this behaviour is repeated by the pump,
then contact the Leybold service depart-
ment.
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Warning Bit 1
Bit 9

Bit 10

Bit 11

Bit 12

Bit 13
Bit 14

Bit 15

Warning Bit 2
Bit O

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Designation
High load

Max. Number of Pump
Operation
Hours are reached

Max. Number of Pump
Runup
Cycles are reached

Magnetic Bearing
has not lifted

reserved

MAG Bearing
Overload 5

MAG Bearing
Overload 6

Designation

MAG Bearing
Overload O

MAG Bearing
Overload 1

MAG Bearing
Overload 2

MAG Bearing
Overload 3

MAG Bearing
Overload 4

MAG Unbalance at the
Upper Bearing

CoE communication area

Possible Cause

Backing pressure too high during
operation.

Too high amount of gas flow during
operation

The recommended max. number of
operating hours of the pump are reached.

The recommended max. number of start
cycles of the pump are reached.

There was a fatal error before, which is
not resetable.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

Possible Cause

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

The magnetic bearing current for the
individual axes is too high.

The environmental vibration might be too
heavy.

Deposition of material from the pumped
edia at the turbo rotor

Due to aggressive media, abrasion at the
turbo rotor.
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Remedy

Reduce backing pressure or process gas
flow.

Check the chamber pressure during
operation.

Arrange a service date at Leybold for this
pump.

Arrange a service date at Leybold for this
pump.

When the pump is stillstanding, disconnect
the pump from the power supply and
reconnect it.

If this behaviour is repeated by the pump,
then contact the Leybold service depart-
ment

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Remedy

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Check the pumped media for suitability
with this pump design
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Warning Bit 2
Bit 6

Bit 7

Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

Bit 13

Bit 14

Bit 15

32

Designation

MAG Unbalance at the
Lower Bearing

MAG Oscillation at the
Axial Bearing
MAG Upper Radial

Bearing
Displacement X1

MAG Upper Radial
Bearing
Displacement Y1

MAG Lower Radial
Bearing
Displacement X2

MAG Lower Radial
Bearing
Displacement Y2

MAG Axial Bearing
Displacement Z

High Number of
Auxiliary Bearing
Impacts

High Amount of
Cumulated Bearing
Touch Down Time

High No. of Touch
Down Bearing Run
Downs

Possible Cause

Deposition of material from the pumped
media at the turbo rotor

Due to aggressive media, abrasion at the
turbo rotor.

The environmental vibration might be too
heavy.

The magnetic bearing close to the high
vacuum flange has been shifted radially.
The environmental vibration might be too
heavy.

The magnetic bearing close to the high
vacuum flange has been shifted radially.
The environmental vibration might be too
heavy.

The magnetic bearing close to the foreva-
cuum lange has been shifted radially.

The environmental vibration might be too
heavy.

The magnetic bearing close to the foreva-
cuum lange has been shifted radially.

The environmental vibration might be too
heavy.

The magnetic bearing has been shifted
axially.

The environmental vibration might be too
heavy.

The environmental vibration might be too
heavy or to many shocks or impacts
interfered the pump.

Too many f ull or partial auxiliary bearing
run downs affected the pump.

The environmental vibration might be too
heavy or to many shocks or impacts
interfered the pump.

Too many f ull or partial auxiliary bearing
run downs affected the pump.

The number of partial or full touchdowns
into the touchdown bearings is too high.
The environmental vibration might be too
heavy or to many shocks or impacts

Remedy

Check the pumped media for suitability
with this pump design

Reduce vibration which might affect the
pump.
Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Reduce vibration which might affect the
pump.

Avoid shocks or impacts at the pump.
Avoid stopping the pump by switching off
the mains power.

Avoid disconnecting the pump cable,
when the pump is still running.

Reduce vibration which might affect the
pump.

Avoid shocks or impacts at the pump.
Avoid stopping the pump by switching off
the mains power.

Avoid disconnecting the pump cable,
when the pump is still running.

Reduce vibration which might affect the
pump.

Avoid shocks or impacts at the pump.
Avoid stopping the pump by switching off

interfered the pump Too many full or partialthe mains power.

auxiliary bearing run downs affected the
pump.
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Avoid disconnecting the pump cable,
when the pump is still running.



4.15 Errors

4.15.1 Actual error

CoE communication area

0x2005 Actual Error

Sub index 0x00 number implemented sub indexes

Access: RO Range: N/A Data type: unsigned 8 Unit: N/A
Default 3

Description The number implemented sub indexes.

Sub index 0x01 Actual error code

Access : RO Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A
Default 0x00000000

Description See attached list below for details description for the error code

Sub index 0x02 Rotation frequency when actual error occurs

Access : RO Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: Hz
Default 0x00000000

Description

Sub index 0x03 Operation hours when actual error occurs

Access : RO Range 0 to OxFFFFFFFF Data type: unsigned 32 Unit: N/A
Default 0x00000000

Description

4.15.2 Failure storage: Error code

0x2006 Failure Storage error code

Sub index 0x00 number implemented sub indexes

Access: RO Range: 0.40 Data type: unsigned 8 Unit: N/A
Default 40

Description The number implemented sub indexes.

Sub index 0x01 Stored error code

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0000

Description See attached list below for details description for the error code. Index 1 stores the error code of the

newest failure event. Index 40 stores the oldest one.
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Error Designation

code

2 Motor tempera-
ture error

3 Supply voltage
failure

4 Converter tem-
perature failure

5 Overload failure

6 Run-up failure

7 Run-up time fail-
ure

9 Bearing tempera-
ture failure

12 Orbit monitoring,
level XY1

13 Orbit monitoring,
level XY2

14 Axial orbit moni-
toring

34

Description

The motor temperature has
exceeded the error thresh-
old.

Intermediate circuit voltage
is too low or maximum
generator operating mode
duration exceeded.

Overtemperature at the
power output stage or
inside the frequency con-
verter.

Rotational speed has
dropped below the mini-
mum speed.

Pump has not attained its
normal operating frequency
after the maximum run-up
time has elapsed.

Maximum permissible bear-
ing temperature was
exceeded.

Maximum permissible bear-
ing temperature was
exceeded.

Deflection of the rotor at
the radial magnetic bearing
on the high vacuum side is
too high.

Deflection of the rotor at
the radial magnetic bearing
on the forevacuum side is
too high.

Deflection of the rotor at
the axial bearing is too
high.
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Possible cause

Forevacuum pressure too high,
gas flow too high, defective fan.

Mains supply voltage is too low.
Mains voltage has failed.

Ambient temperature too high.
Inadequate cooling owing to

cooling water which is too warm.

Forevacuum pressure is too high.

Gas flow is too high.

Forevacuum pressure is too high.

Gas flow is too high.

Forevacuum pressure is too high.

Gas flow is too high.

Forevacuum pressure is too high.

Gas flow is too high. Water cool-
ing switched off.

Mechanical impacts, possibly
through maintenance work.
Cross influences of vibrations
between several pumps.
Vibration influences through
external exciting. Balancing con-
dition of the rotor insufficient due
to deposits or wear.

Mechanical impacts, possibly
through maintenance work.
Cross influences of vibrations
between several pumps.
Vibration influences through
external exciting. Balancing con-
dition of the rotor insufficient due
to deposits or wear.

Venting gas flow is too high,
mechanical impacts, possibly
through maintenance work.
Cross influences of vibrations
between several pumps.
Vibration influences through
external exciting.

Remedy

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak, check process. Replace fan.
Switch water cooling on.

Water cooling switched off.

Check voltage at the mains feed
point. Remedy mains power failure.

Do not exceed the maximum ambi-
ent temperature of 45 °C. Improve
cooling, comply with specified cool-
ing water temperature and cooling
water quantity.

Check ultimate of the forevacuum
pump and if required install a larger
forevacuum pump. Seal off leak,
check process.

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak, check process.

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak. Check process.

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak. Replace fan. Water cooling
disabled or cooling water through-
put or cooling water temperature
inadequate.

Remove external influences. Should
the error still occur inform Leybold
Service; have the pump replaced.

Remove external influences. Should
the error still occur inform Leybold
Service; have the pump replaced.

Remove external influences. Should
the error still occur inform Leybold
Service; have the pump replaced.



Error
code

16

17

19

26

28

31

39

43

63

65

66

67

Designation

Overload duration
failure

Motor current fail-
ure

Passthrough time
failure

Bearing tempera-
ture sensor failure

Motor tempera-
ture sensor failure

High load duration
failure

Magnetic bearing
start-up failure

Overspeed failure

Internal parameter
failure

Internal communi-
cation failure

Magnetic bearing
current too high

Internal overload

CoE communication area

Description

After having attained its
normal operating frequency
the pump was operated for
a longer period of time
below its normal operating
frequency.

Motor current below set-
point current.

The pump did not attain its
minimum speed within the
maximum passthrough
time.

Bearing temperature sensor
is defective.

Motor temperature sensor
is defective.

Motor current has exceed-
ed the warning threshold
too long (time span defined
through parameter
“Overload time 27).

Magnetic bearing is not
able to lift the rotor proper-

ly.

The actual frequency
exceeds the setpoint fre-
quency.

Failure of internal data
communication with the
frequency converter.

Overloading of one or sev-
eral magnetic bearing
power output stages.

Possible cause

Forevacuum pressure too high.

Gas flow too high.

With start command being pre-

sent: frequency converter not

properly connected to the pump
or damaged connector between
pump and frequency converter.

Internal fault within the frequency

converter.

Forevacuum pressure too high

when starting the system.
Seized rotor.

Component is defective, sensor

short-circuit or interruption.

Component is defective, sensor

short-circuit or interruption.

Forevacuum pressure is too high.

Gas flow is too high.

Pump was shock vented.
Excessively high vibrations or
mechanical impacts from the
system.

Vibration influences between sev-

eral pumps.

Setpoint frequency was changed
during operation via a serial inter-

face, RS 232, for example.

There is a parameter mismatch

which occurred during start-up or
while saving the parameters. The
pump was disconnected from its

power supply while storing
important system data was in
progress.

Cyclic pump communication has

failed.

Excessively high vibrations or
mechanical impacts from the
system.

Internal drive overload.

Remedy

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak. Check process.

Inform Leybold Service; have con-
nectors and if required the cable
checked. Have the converter
replaced.

Reduce forevacuum pressure.
Check to ensure that the rotor
rotates freely.

Inform Leybold Service. If required
have converter respectively pump
replaced.

Inform Leybold Service. If required
have converter respectively pump
replaced.

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak. Check process conditions.

Refer to the pump manual for cor-
rect venting of the pump.

Avoid vibrations or mechanical
impacts.

Provide for correct speed setting.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON.

Reduce the level of vibrations or
mechanical impacts.

Stop the pump. Wait for standstill.
Switch mains power OFF and ON
again and restart the system.
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Error
code

71

73

74

75

r

78

36

Designation

First time initialisa-
tion failure of the
parameter list.

First time initialisa-
tion failure of the
parameter list.

Number of oper-
ating hours
exceeded.

Failure during the
initialisation of the
pump data.

Too many touch-
down bearing
contacts were
detected.

Bearing contact
time too long was
detected.
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Description

Interface parameter/table
mapping error.

The registered number of
start and standby cycles
exceeds the maximum per-
missible number for safe
operation.

The number of operating
hours of the pump exceeds
the maximum permissible
number of hours for safe
operation.

Failure during identification
and initialisation of the
pump.

The registered number of
touchdown bearing con-
tacts exceeds the permissi-
ble alarm limit.

The registered total dura-
tion of all touchdown bear-
ing contacts exceeds the
permissible alarm limit.

Possible cause

First time initialisation of the
pump parameters has failed.

Very high number of starts
respectively much use of the
standby function.

The number of operating hours of
the system has reached the level
necessary for servicing.

Failure in frequency converter or
in the pump.

Due to external or internal influ-
ences of the pump the turbo
rotor makes contact with the
emergency bearings (touchdown
bearings): mechanical impacts,
possibly due to maintenance
work. Vibration influences
between several pumps.
Vibration influences due to exter-
nal exciting. Balancing condition
of the rotor inadequate due to
deposits or wear. Magnetic sus-
pension is defective. Full or par-
tial shutdown of the pump with-
out magnetic bearing support
due to mains power failure or fail-
ure in the frequency converter.

Due to external or internal influ-
ences of the pump the turbo
rotor makes contact with the
emergency bearings (touchdown
bearings): mechanical impacts,
possibly due to maintenance
work. Vibration influences
between several pumps.
Vibration influences due to exter-
nal exciting. Balancing condition
of the rotor inadequate due to
deposits or wear. Magnetic sus-
pension is defective. Full or par-
tial shutdown of the pump with-
out magnetic bearing support
due to mains power failure or fail-
ure in the frequency converter.

Remedy

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON.

Have the pump serviced.

Have the pump serviced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

Have the pump serviced. If required
check frequency converter and the
connections. Check installation ori-
entation of the pump and if required
correct it. Avoid external influences
(vibrations, impacts etc.). Review
electric power supply and control
concept.

Have the pump serviced. If required
check frequency converter and the
connections. Check installation ori-
entation of the pump and if required
correct it. Avoid external influences
(vibrations, impacts etc.). Review
electric power supply and control
concept.



Error
code

79

80

81

82

90

200

201

203

204

206

Designation

Internal communi-
cation failure.

Invalid interface
module combina-
tion.

Watchdog for
monitoring of USS
communication
has responded.

Watchdog for
monitoring
Fieldbus commu-
nication has
responded.

Setpoint speed
setting higher
than permissible.

Pump identifica-
tion temperature
failure

Unidentifiable fail-
ure on control
board

Failure during self
test

RAM area insuffi-
cient for scope
functionality

Pump parameter
failure

CoE communication area

Description

Failure of the internal data
communication of the fre-
quency converter.

Configuration of the inter-
face module slots is incon-
sistent.

Cyclic communication has
failed for a longer period of
time than defined through P
182.

Cyclic communication has
failed for a longer period of
time than defined through P
925.

Frequency setpoint is high-
er than the maximum value
defined through parameter
45.

Temperature in the pump
identification is too high.

Failure affecting the control
computer of the frequency
converter.

Failure affecting the param-
eter table mapping.

Failure in the control com-
puter of the frequency con-
verter.

Failure during identification
and initialisation of the
pump or the frequency
converter.

Possible cause

Failure in the frequency converter.

Two active Fieldbus modules
were inserted, the X1 24 V PLC
module has been inserted into
the “Service” slot.

Cable running to the controller
was removed. Controller has
interrupted communication.
Interface module is defective.

Cable running to the controller
was removed. Controller has
interrupted communication.
Fieldbus interface is defective.

Incorrect setpoint entry or param-
eterisation of the pump is in error.

Forevacuum pressure is too high.
Gas flow is too high. Water cool-
ing switched off.

External interference or hardware
failure affecting the frequency
converter electronics.

External interference or hardware
failure affecting the frequency
converter electronics.

External interference or hardware
failure affecting the frequency
converter electronics.

Failure in the frequency converter,
in the pump respectively in the
pump’s cables.
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Remedy

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

Correct installation of the interface
modules: use control interface slot
(CONTROL) with Fieldbus module
(Profibus), RS 485, RS 232 or X1.
Equip the service slot with a RS
232, a RS 485 or an USB module
only.

Reinsert cable. Check controller.
Inform Leybold Service.

Reinsert cable. Check controller.
Inform Leybold Service; have fre-
quency converter replaced.

Correct setpoint entry or run a soft-
ware respectively parameter update.

Check ultimate pressure of the fore-
vacuum pump and if required install
a larger forevacuum pump. Seal off
leak. Check process. Water cooling
disabled or cooling water through-
put or cooling water temperature
inadequate.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.
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Error
code

209

210

213

936

937

938

939

940

941

949

950

38

Designation

Pump initialisation
failure

Non-cyclic data
transfer to pump
identification inter-
rupted (parameter
transfer)

Intermediate cir-
cuit overvoltage

The current offset
and gain values
deviate from the
initial data.

The Soffset values
are outside of the
defined range (ini-
tialisation).

Cable parameters
soffs, sgain and
xgain are at their
factory defaults.

Cancellation dur-
ing calculation of
the checksum
across the range
of the static
parameters in the
pump identifica-
tion.

Cancellation dur-
ing the calculation
of the checksum
across the range
of the static
parameters in the
frequency con-
verter.

Incompatible
compiling of the
profile adapter
version.

Checksum error
during initialisation
of the equipment
settings.

Checksum error
during initialisation
of the autosave
parameters

Description

Failure during identification
and initialisation of the
pump or the frequency
converter.

Communication malfunction
with data memory of pump
identification.

The power supply voltage
is too high.

Internal Failure

Interface parameter table
mapping error.

Failure while operating or
identifying and initialising
the pump.

Failure while operating or
identifying and initialising
the pump.
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Possible cause

Failure in the frequency converter,
in the pump respectively in the

pump’s cables.

Temporary EMC interference.

Defective hardware.

The frequency converter has
detected an intermediate circuit
voltage which is too high.

Failure in the frequency converter,
in the pump or in the pump’s

cable.

Failure during software update.

Failure in the frequency converter,
in the pump respectively in the

pump’s cable.

Failure in the frequency converter,
in the pump respectively in the

pump’s cable.

Remedy

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

Check power supply on the mains
power side.

Contact Leybold Service.

If required repeat the software
update, respectively check combi-
nation of software and profile adapt-
er file.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.



Error
code

951

952

953

955

956

957

Designation

Error while writing
a string parameter
to the fixed
parameter memo-
ry.

Failure during
reading of the
permanent
parameter memo-
ry during the
start-up phase.

Failure while writ-
ing to the fixed
parameter memo-
ry.

Watchdog for
monitoring the
communication
via Lustbus has
responded.

Profile adapter: no
opcode

Profile adapter:
invalid opcode

Description

Failure while operating or
identifying and initialising
the pump.

Failure during operation or
while identifying and initial-
ising the pump.

Failure during operation or
while identifying and initial-
ising the pump.

Failure affecting the internal
data communication of the
frequency converter.

Failure affecting the internal
data communication of the
frequency converter.

Profile adapter: invalid
opcode

CoE communication area

Possible cause

Failure in the frequency converter,
in the pump respectively in the
pump’s cable.

Malfunction in the frequency con-
verter, in the pump respectively in
the pump’s cable.

Malfunction in the frequency con-
verter, in the pump respectively in
the pump’s cable.

Malfunction in the frequency con-
verter.

Malfunction in the frequency con-
verter.

Malfunction in the frequency con-
verter.
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Remedy

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.
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Error
code

958

959

979

980

982

983

984

985

986

987

988

989

990

40

Designation

Profile adapter:
failure during
reading of param-
eters.

Profile adapter:
failure during writ-
ing of parameters

General failure
during floating
point calculation

Not enough
memory for mod-
ule parameters

Failure during ini-
tialisation of the
generator mode.

Failure during ini-
tialisation of the
speed controller.

Failure during ini-
tialisation of rota-
tional speed cal-
culation.

Failure during ini-
tialisation of the
current controller.

Failure during ini-
tialisation of the
controller.

Internal failure of
the state machine
controller.

Failure during ini-
tialisation of the
motor protection
module.

Internal failure
affecting the num-
ber formats.

Failure during
internal parameter
access via KP
200. A parameter
could not be read
or written.

Description

Failure affecting the internal
data communication of the
frequency converter.

Failure affecting the internal
data communication of the
frequency converter.

Failure affecting the control
computer of the frequency
converter.

Failure affecting the control
computer of the frequency
converter.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.

Internal frequency converter
failure.
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Possible cause

Malfunction in the frequency con-

verter.

Malfunction in the frequency con-

verter.

External interference or hardware
fault of the frequency converter

electronics.

Remedy

If required, stop the pump respec-
tively wait for it to arrive at standstill,
switch power supply voltage OFF
and ON; if required have the fre-
quency converter replaced.



CoE communication area

Error Designation Description Possible cause Remedy
code

991 Failure during ini-
tialisation of a
parameter with its
saved setting.

992 User stack has
exceeded the
maximum size.

994 Runtime error
during checking
of the assisting
parameter

995 An exception was Internal frequency converter

If required, stop the pump respec-
External interference or hardware tively wait for it to arrive at standstill,
fault in the frequency converter switch power supply voltage OFF

initiated. failure. electronics. and ON; if required have the fre-
996  Non-identifiable quency converter replaced.

parameter access

level.

997  Runtime error
during enabling of
an assisting
parameter.

Theoretically there are further error codes. Should these be displayed, please contact Leybold.
In the case of malfunctions also note the troubleshooting information provided in the Operating Instructions for the pump.

4.15.3 Failure storage: Error frequency

0x2007 Actual frequency when failure occured

Sub index 0x00 number implemented sub indexes

Access: RO Range: 0.40 Data type: unsigned 8 Unit: N/A

Default 40

Description The number implemented sub indexes.

Sub index 0x01 Stored error frequency

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A

Default 0x0000

Description Index 1 stores frequency which was present at the newest failure event. Index 40 stores the oldest one.

4.15.4 Failure storage: Operation hours

0x2008 Pump Operation hours when failure occured

Sub index 0x00 number implemented sub indexes

Access: RO Range: 0.40 Data type: unsigned 8 Unit: N/A

Default 40

Description The number implemented sub indexes.

Sub index 0x01 Stored operation hour

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A

Default 0x0000

Description Inlgex 1 stores the operation hour which was present at the newest failure event. Index 40 stores the
oldest one.
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CoE communication area

4.16 AC DC Drive

0x2009 AC DC Drive Object
Sub index 0x00 number implemented sub indexes
Access: RO Range: 0.23 Data type: unsigned 8 Unit: N/A
Default 23
Description The number implemented sub indexes.
Sub index 0x01 At reference speed
Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0000
Description Bit O will be set if the target speed is reached
Sub index 0x02 Frequency setpoint set by Network (EtherCat) system
Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0000
Description Bit O will be set, if the frequency converter accept the frequency setpoint from the EtherCat network.
Sub index 0x03 Process control
Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0000
Description Bit 0 =0 local mode of the system
Bit 0 =1 cosystem will be control via EtherCat
Sub index 0x04 Drive Mode
Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0002
Description Only value 2 ( closed loop mode ) is implemented
Sub index 0x05 Actual speed
Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default 0x0000
Description Value show the actual speed of the turbo pump in rotation per seconds
Sub index 0x06 Speed reference
Access : RW Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default 0x0000
Description Reference speed for Normal Operation.Value can be written via EtherCat, but will not stored in the fre-

quency converter. Default value depends on pump size.

Sub index 0x07

Actual Motor current

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: 0.1A
Default 0x0000

Description Value of the present motor current. Scaling ist 0.1 A.

Sub index 0x08 Limit Motor current

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: 0.1A
Default 0x0000

Description Value of the present motor current. Scaling ist 0.1 A. Max motor current is about 6.0A
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Sub index 0x09

Actual drive input power

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: 0.1W

Default 0x0000

Description

Sub index 0x0A Input Voltage

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: 0.1V

Default 0x0000

Description Actual supply voltage at the DC connector

Sub index 0x0B Low speed limit

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS

Default 0x0000

Description Low limit of the pump speed, Value in rotation per second. Default value depends on pump size

Sub index Ox0C High speed limit

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS

Default 0x0000

Description High limit of the pump speed, Value in rotation per second. Default value depends on pump size.

Sub index 0x0D Speed control

Access : RW Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS

Default 0x0000

Description Bit Speed Control Description
0 Run request Starts the pump if set.
1 Idle Stops the pump if set.
2 Standby Run the pump at

Standby Speed if set.

Sub index OxOE

Speed Status

Access : RW Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS

Default 0x0000

Description Bit Speed Status Description
0 Running On and Speed Actual > 0
1 At idle Zero current
2 At standby speed Speed Actual = Speed

Standby

3 Coasting Zero Torque (generator mode)
4 Stopped Speed Actual = 0
5 Accelerating Speed Actual is increasing
6 At reference speed Actual = Speed Reference
7 Decelerating Speed actual is decreasing

Sub index OxOF SpeedTripTime

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: s

Default 0x0000

Description Maximum run up time; maximum overload time [s].

(Exceeding of this limit leads to the corresponding error message) Default value depends on pump size.
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Sub index 0x10 MaxRatedSpeed

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default 0x0000

Description Maximum pump speed [RPS]. Default value depends on pump size.

Sub index x011 StandbySpeed

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default 0x0000

Description Speed setting for the Standby function [RPS]. Default value depends on pump size.
Sub index 0x12 Speed actual Data Units

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default Ox1FOE

Description Fixed value: RPS --> Ox1FOE (rotations per second)

Sub index 0x13 Speed Ref Data Units

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: RPS
Default Ox1FOE

Description Fixed value: RPS --> Ox1FOE (rotations per second)

Sub index Ox14 Pump operation hours

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: hours
Default 0x0000

Description

Sub index 0x15 Pump operation cycles

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: N/A
Default 0x0000

Description Operating Cycles of the pump. Number of complete run-up and standby acceleration cycles.
Sub index 0x16 Converter Operation hours

Access : RO Range 0 to OxFFFF Data type: unsigned 16 Unit: hours
Default Ox1FOE

Description Number of converter operating hours

4.17 Turbo Status

0x200A Turbo Pump Status

Sub index 0x00 number implemented sub indexes

Access: RO Range: 0.12 Data type: unsigned 8 Unit: N/A
Default 12

Description The number implemented sub indexes.

Sub index 0x01 Pump On/Off Status

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x00

Description Bit set = Start command applied and

pump rotates. Bit will be reset if an
error occurs or a stop command
shuts down the pump independent of
the actual speed of the pump.
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Sub index 0x02 Normal

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 pump is running under normal operation

Sub index 0x03 Acceleration

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 Accelerating

Sub index 0x04 Deceleration

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 Decelerating

Sub index 0x05 Local/Remote mode

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 Local Hand control enabled

Sub index 0x06 Reserved

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit is always O

Sub index 0x07 Turbo low speed

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 pump is running at standby speed

Sub index 0x08 Reserved

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit is always O

Sub index 0x09 Alarm

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 Alarm is present

Sub index 0x0A Warning is present

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit = 1 Warning is present

Sub index 0xOB Reserved

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit is always 0

Sub index 0x0C Reserved

Access : RO Range 0 to 0x00 Data type: unsigned 8 Unit: Bool
Default 0x0000

Description Bit is always O
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4.18 CoE Objects Snapshots

The following Snapshots were taken from a configuration tool from the manufacturer Beckhoff.
left: TwinCat System manager
System ManagerVersion:  v2.11.0 (Build 2222)
| TwinCAT Version: v2.11.2228 (Build 2228)

Copyright® 1996 - 2010

Beckhoff Automation GmbH
Entwickeltvon Dr. D. Janssen below and next page:

Snapshot MAG.W 300-700

|Allgemein| EtherCAT | Prozessdaten | Stanup| CoE - Online |0nline|

[ Update Liste ] [¥] Auto Update Single Update [ | Show Offline Da
[ Emweitert.. | Auobjects
Add to Startup.. Online Data Module OD (AoE Port): 0
Index Name Flags Wert
1000 Device type RO 000000000 (0)
1001 Error register RO 0x00 (0)
-1-1003:0 Pre-defined error field RW =1«
1003:01 Sublindex 001 RO (0x00001000 (4096)
1003:.02 Sublindex 002 RO -
1003:.03 Sublndex 003 RO =
1003:.04 Sublindex 004 RO -
1003:05 Sublndex 005 RO =
1008 Device name RO Mag Integra (iIS/S)
1009 Hardware version RO 2
--1011:0 Restore default parameters RO >1<
1011:01 Sublindex 001 RW (0x00000001 (1)
--1018:0 Identity RO >4<
1018:01 Vendor D RO 0x00000723 (1827)
101802 Product code RO 0x000000C9 (201)
1018:.03 Revision RO 0x00010001 (65537)
1018:.04 Serial number RO 0x000C72B1 (815793)
-1-1600:0 DO RxPDO-Map RO =1<
1600:01 Sublndex 001 RO 0x2003:00. 8
-1-1A00:0 DI TxPDO-Map RO >9<
1A00:01 Sublndex 001 RO 0x20CA:00. 8
1A00:02 Sublndex 002 RO 0x20CB:00. 8
1A00:03 Sublndex 003 RO 0x20CC:00. 8
T1A00:04 Sublndex 004 RO 0x20CD:00. 8
1A00:05 Sublndex 005 RO 0x20CE:00. 8
1A00:06 Sublndex 006 RO 0x20CF:00. 8
1A00:07 Sublindex 007 RO 0x20D0:00, 8
1A00:08 Sublndex 008 RO 0x20D1:00, 8
1A00:09 Sublndex 009 RO 0x20D02:00, 8
-1-1C00:0 Sync manager type RO >4<
1C00:01 Sublndex 001 RO 0x01 (1)
1C00:02 Sublindex 002 RO 0x02 (2)
1C00:03 Sublndex 003 RO 0x03 (3)
1C00:04 Sublndex 004 RO 0x04 (4)
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| Aligemein | EtherCAT | Prozessdaten | Stanup| CoE - Online |0nline|

[ Update Liste ] [¥] Auto Update Single Update [| Show Offline Datz
[ Erweitert . | AnObjects
Add to Startup. . Online Data Module OD (AcE Por): 0
Index Name Flags Wert
--1C12.0 RxPDO assign RO >1<
1C1201 Sublindex 001 RO 0x1600 (5632)
--1C13:0 TxPDO assign RO >1<
1C13:01 Sublindex 001 RO 0x1A00 (6656)
--1C32.0 SM output parameter RO >1<
1C32:01 Sync mode RO 0x0000 (0)
--1C33.0 SM input parameter RO >1<
1C33:01 Sync mode RO 0x0000 (0)
--2001:0 Process_Config RO >2<
2001:01 Sublindex 001 RO 0x0064 (100)
2001:02 Sublndex 002 RO 0x0065 (101)
- 2002:0 Input_Points RO »>9<«
200201 Sublndex 001 RO 0x00 (0)
2002:02 Sublindex 002 RO 0x00 (0)
2002:03 Sublndex 003 RO 0x00 (0)
2002:04 Sublindex 004 RO 0x00 (0)
2002:05 Sublndex 005 RO 0x00 (0)
2002:06 Sublindex 006 RO 0x00 (0)
2002:07 Sublndex 007 RO 0x01 (1)
2002:08 Sublindex 008 RO 0x00 (0)
2002:09 Sublndex 009 RO 0x00 (0)
- 2003:0 Output_Points RO >7<
2003:01 Sublndex 001 RW 0x00 (0)
2003:02 Sublindex 002 RW 0x00 (0)
2003:03 Sublndex 003 RW 0x00 (0)
2003:04 Sublindex 004 RW 0x00 (0)
2003:05 Sublndex 005 RW 0x00 (0)
2003:06 Sublindex 006 RW 0x00 (0)
2003:.07 Sublndex 007 RW 0x00 (0)
--2004:0 Warning_Bytes RO »2<
2004:01 Sublndex 001 RO 0x0000 (0)
2004:02 Sublindex 002 RO 0x0000 (0}
- 2005:0 Actual_Error RO >3 <
2005:01 Sublindex 001 RO 0x00000000 (0)
2005:02 Sublndex 002 RO 0x00000000 (0)
2005:03 Sublindex 003 RO 0x00000000 (0)
+- 2006:0 Error_Code RO =40 <
+-2007:0 Frequenz_Error RO >40 <
+ - 2008:0 Operation_Hous_ RO =40 <
+-2009:0 AC_DC_Drive RO »>22<
+ - 200A:0 Turbo_Status RO =>12<
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5 XML File

The XML file serves the integration into specific tools for configuring EtherCat
interfaces. The section regarding the RxPDO and TxPDO entries within the
XML file is valid exclusively for the default configuration of the system.

RxPDO 1 Byte Default configuration 101 (Ox65)
TxPDO 9 Byte Default configuration 100 (0Ox64)

With other configurations the XML file may be customised if applicable. But in
general, it is recommended to follow the procedures of how-to display the
configuration, as described in Section 4.7.
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