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Object 1010, : Store parameters (readWrite)
Sub-index 1 of this object allows the persistent storage of the following user parameters in the non-volatile memory of the
encoder:

* 1A00

* 6000

* 6001

* 6002

* 6003

* 6031

* 6401

* 6402

Therefore, these values are available even after a reset, without requiring a new download from the control.
A double-click on the TwinCAT line ,Save all parameters” opens the following dialogue box. After the input of value 0x65766173,
which represents the Hex signature of the word ,,save” according to ISQO 8859, the encoder stores the values.

Set Value Dialog g|
Dec: 1702257011 | (o ]
Hes: | 0x65766173 | [ Cancel |
Float: 11702257011 |

|

|

Binany: (7361 TEES | [+ |
Bit Size: 01 O8 Q1 @32 Os4 O

Picture 41

Object 1011, : Restore parameters (readWrite)

Sub-index 1 of this object allows activating all user parameters with the values stored in the non-volatile memory. Which pa-
rameters belong to the user parameters is described in Object 1010. A double-click on the line ,Restore all parameters” opens a
dialogue box as shown in picture 42. After the input of value 0x64616F6C, which represents the Hex signature of the word ,,load”
according to ISO 8859, all user parameters are replaced with those stored in the non-volatile memory.

To take the values over in TwinCAT, the configuration must be activated.

Set Value Dialog E|
Dec: 11684107116 | [ ok ]
Hes: | 0¥B4616F60 | [ Cancel |
Float 1684107116 |

|

|

Biriary: \ECEF 164 | 4 |
Bit Size: O1 O8 O18 @32 Ot OF

Picture 42
Sub-index 2 is similar to sub-index 1: a double-click on the line ,,Restore factory default values” activates the so-called Factory

Values. In this case, the user parameters receive the values that have been determined at the time of the production of the
encoder. Also in this case, the values are taken over in TwinCAT only after having activated the configuration.
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Object 1018, : Identity (read-only)
Object 1018 has four indexes, which are all read-only:

Vendor ID
This is the Vendor ID belonging to the Kiibler Group, which is registered with the EtherCAT Technology Group.

Product code
This value represents the Kiibler-specific order code of the encoder.

Revision
This value represents the revision of the EtherCAT encoder in general and is always 0x00010007.

Serial Number
This value represents the unique serial number of the encoder. Each serial number applies to only one encoder.

Object 1100, : EtherCAT address (read-only)
Object 1100 indicates the EtherCAT address of the encoder. In the specific case of TwinCAT, this is the address that has been
setin the dialogue window of picture 43.

+ Unbenannt.tsm, - TwinCAT System Manager

File Edit Actions Wiew Options Help
DSl SR B8 Ad Bavsdd daniae (2« €n 2
=B =vSTEM - Configuration —_— P A
g, Real-Time Settings | Generall EtherCAT | DC | Pracess Data | Startup | CoE - Online | Online | =
L
0 Idle Task -
=-[BY Additional Tasks Type: |KueblerSendlx Encoder |
=B Taskz Product/Revision: | 1483256082 / 65543 |
=f= Task 2-Image
2§ Inputs Auto Inc Addr: 1]
= |
BT var 34 I EtherCAT Addr [ |1001 ] ( Advanced Seftings... |
-l outputs - e ——
¥ Route Settings e e Aol ¥
-, TCOM Objects Prewvious Port:
BA PLC - Configuration
= 1/0 - Configuration
=B 1/0 Devices
== Device 1 (EtherCAT)
+ Device 1-Image
== Device 1-Image-Info
- %T Inputs L4
‘l Cutputs
€ InfoData
{7 Box 1 {Kuebler Sendix 56%5) @
=] i’ﬁ Mappings L4
B Task 2 - Device 1 (EtherCAT) Marne Online Type Size: =Addr... | InfOut | User, #
&1 Pasition value % Ox000007CS (19820  UDINT 4,0 71.0 Inpat O
STwestate o BOOL 0.1 1522.3 Input o -
QTInputToggle 1 BOOL 0.1 1524.3 Inpuk 1]
Sl skate 00003 () UINT 2.0 1548.0 Input o
s Adsaddr §60303420201E... AMSADDRESS 8.0 1550.0 Input o
5T net1d 8603 03 42 02 01 ARRAY[0..... 6.0 1550.0  Input 0 &
< |
Ready Local {134.3.3.66.1.1)  [ENIINERA
—_—

Picture 43

Object 1A00, : TxPDO 1 Normal PDO mapping (read-write)

This object allows selecting the data that is to be transmitted during runtime as process data. This data can be for example
inputin the ,Process Data” tab of the TwinCAT manager, as shown in picture 44.

To that purpose, click on the last item of the list with the right mouse button and select menu item , Insert...”. This opens a dia-
logue window, see picture 45, that allows selecting the single objects and placing them in the desired order.
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| General || EtherCAT || DC | Process Data | Startup || CoE - Online || Elnline|

Sync Manager: FDO List:

SM | Size Tupe Flags Index Size Mame F

0 2468 b ExOut 01400 40 Encoder output

1 245 Mbxln

2 0 Outputs

3 4 Inputs
< - 3 @ >
FDO Agzignment [0x1C73]): FDO Content [0=1A400):
[¥] 01400 Index Size

| Edit...
< | >

D ownload Predefined PDO Assignment: [rone)

v :

IFD(D AesSramait [Load PDO info from device ]

FDO Configuration

[S_l,lnc: Unit Azzignment...

Picture 44

Important!

data byte. Independently of the operating mode of the encoder, DC or FreeRun, a maximum of seven objects may bhe

2 For the DC mode, observe Annex ,DC cycle times”. The cycle time to be set increases with every additional process

inserted for mapping.

X]

Edit Pdo Entry
Name: | o[ o
Index (hex: |0 | [o | Cancel
Swblndex [0 |
Data Type: | fnone] |
Bit Lentgh: |1 3

Frarm Dictionary:

01001 - Error register

02000 - Syztem time at position reading
w2004 - Raw position value

042120 - Sensor temperature value [°C)
0=B004 - Pasition value

OxB030:07 - Speed value

04B400:07 - work. area state channel 1
(xE400:02 - Work area state channel 2
0«6505 - W arnings

Picture 45
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Object 1C00, : Sync Manager type (read-only)
Object 1C00 indicates the assignment of the type to the respective Sync Manager. According to [3], the type assignment for the
Sync Manager is selected as follows:

Sync Manager 0: 1 Mailbox receive (Master to Slave)

Sync Manager 1: 2 Mailbox send (Slave to Master)

Sync Manager 2: 0 Disabled since the encoder has no output process data
Sync Manager 3: 4 Input process data (Slave to Master)

Object 1C12, : RxPDO assignment (read-only)
Since the encoder has no output process data, there is no assignment to a RxPDO object.

Object 1C13, : TxPDO assignment (read-only)
Assignment of the encoder process data takes place through Object 0x1AQ0.

Object 1C33, : SM 3 input parameter (read-only)

Object 1C33 has only Read-0Only sub-indexes. This information is only for information purposes. It allows in particular:

e reading the synchronisation type in DC mode in sub-index 1. E.g. 2 represents ,,DC SYNCO synchronised with AL Event”.
e checking the cycle time in sub-index 2.

e reading the minimum cycle time in sub-index 5.

Object 2000, :System time at position reading (read-only, mappable)
This object represents the system time at the moment when the position is generated in the encoder.

Object 2004, : Raw position value (read-only, mappable )
This object allows evaluating the raw position data. The raw data depends only on the physical resolution of the sensor; it is
independent of the scaling operations.

Object 2120, : Sensor temperature value (read-only, mappable )
The Sendix sensor includes an ASIC whose component is a temperature sensor. It allows displaying the internal temperature of
the encoder sensor. Object 0x2120 indicates the temperature in °C.

Important!
Since reading the temperature is a not insignificant operation as concerns time, the temperature, in the case of the
A DC mode, is only read continuously from the ASIC and checked for exceeding the allowed range if the temperature
belongs to the process data. In other words, if Object 0x2120 is mapped.
When the DC mode is activated, but Object 0x2120 is not mapped, Object 0x2120 shows the correct temperature
value immediately after switching on, but this value is not updated any more in the Operational status, and it is not
checked for exceeding the allowed range!
In the case of the FreeRun mode, the temperature is updated and checked for exceeding the allowed range with
every bus cycle.

Object 2121, : Temperature lower limit (read-write )

The Sendix sensor includes an ASIC whose component is a temperature sensor. It allows displaying the internal temperature of
the encoder sensor. This object allows setting the lower temperature limit; an alarm is triggered if it is undershot. This alarm is
signalled through Object 1001 (Error Register) and by a corresponding Emergency Message. The value is given in °C. The values
allowed for this object are in the range of -45 °C to +90°C.

Important!

This value is set using the same ASIC interface that is used for reading the position. Therefore, an interruption of the
A bus cycle time of 250 ms will take place in DC mode. Ideally this value should be set in PreOperational mode.
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Object 2122, : Temperature upper limit (read-write )

The Sendix sensor includes an ASIC whose component is a temperature sensor. It allows displaying the internal temperature
of the encoder sensor. This object allows setting the upper temperature limit; an alarm is triggered if it is overshot. This alarm is
signalled through Object 1001 (Error Register) and by a corresponding Emergency Message. The values allowed for this object
are in the range of -45 °C to +90°C.

Important!
This value is set using the same ASIC interface that is used for reading the position. Therefore, an interruption of the
A bus cycle time of 250 ms will take place in DC mode. Ideally this value should be set in PreOperational mode.

Object 2123, : Temperature offset correction value (read-write )
This object allows offsetting the temperature sensor so that Object 2120 displays the value 64 (decimal) for a temperature of 0°C.

Important!
This value is set using the same ASIC interface that is used for reading the position. Therefore, an interruption of the
A bus cycle time of 250 ms will take place in DC mode.

Object 6000, : Operating parameters (read-write )
In compliance with Reference [1], this object is defined as follows:

15 14 13 12 1 10 9 8 1 6 5 4 3 2 1 0

Important!
This value is set using the same ASIC interface that is used for reading the position. Therefore, an interruption of the
A bus cycle time of 250 ms will take place in DC mode.

Standard parameters:
cs =0=Code sequence = CW (clock wise). Reference view: on the encoder shaft side
¢s = 1=Code sequence = CCW (counter clock wise)

cdc = 0 =Commissioning diagnostic control disabled
cdc = 1=Commissioning diagnostic control enabled

sfc = 0 =Scaling function control disabled
sfc = 1 =Scaling function control enabled

Manufacturer-specific parameters:
su0 und su1 =Speed Unit.

sul su0 Speed unit
0 0 Rounds per minute (default)
0 1 Steps per 10 ms
1 0 Steps per 100 ms
1 1 Steps per second

nbr = 0 =Binary Ratio of TMR (Total Measuring Range) to MUR (Measuring Units per Revolution)
nbr = 1=Non Binary Ratio of TMR to MUR

34 www.kuebler.com



Manual EtherCAT.

Conformance tested

Sendix 5858 / 5878 absolute singleturn (- [ I
Sendix 5868 / 5888 absolute multiturn ™ u I , el R

Relationship of TMR and MUR

TMR = Total Measuring Range
MUR = Measuring Units per Revolution

The single and multiturn units of the Kiibler encoders operate independently of each other. According to the resolution of the
disc or to the interpolator, the bits used for the resolution can always be incremented or decremented only bit by bit. This also
applies to the multiturn gear.

This fact affects the selectable values of MUR and TMR

The TMR value must be chosen so that either this value itself or a multiple of this value corresponds to the total measuring
range and is a binary multiple of MUR.

The total measuring range is defined as the product of the singleturn resolution g_ST (e.g. 65536 corresponding to 16 bits) and
the multiturn resolution g_MT (e.g. 4096 corresponding to 12 bits).

If TMR is a binary multiple of MUR, the position value evolves without error at the end of the range, where an overflow from the
maximum position to zero takes place, as shown in the picture below.

The second picture shows the case when TMR is not a binary multiple of MUR. An error appears at the end of the range.

A

Scaling with a binary divisor

I
4096

Position error

0 2048 4096

A binary multiple is therefore defined as

TMR=MUR/2" and in special cases TMR=g_ST/2
where k=0, *1, ¥2, ..., Fo°

If k is positive, TMR is a hinary multiple of MUR
If k=0, TMR = MUR

If k is negative, MUR is a multiple of TMR. Figuratively speaking: the ,saw teeth” in the pictures above then exist k times within
one revolution.
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Therefore the following boundary conditions must be met for MUR und TMR:

* The MUR value is only accepted during the SDO download if it fulfils the following criterion:
0 <MUR=g_STand
MUR must an addition be a multible of 2, thus: MUR = g_ST/2"
where0=n= o

e The TMR value of an encoder without multiturn stage is only accepted during the SDO download if it fulfils the following criterion:
0 <TMR = g_ST and
TMR must be a multiple of 2, thus: TMR = MUR/2* and in specioal cases
TMR = g_ST/2*
where k=0, 1, ¥2, ..., ¥

e For an encoder with a multiturn stage, the following condition for the TMR value must be met so that it can be accepted for
SDO download:
0 < TMR = MUR*g_MT,
in special cases 0 < TMR = ¢g_ST*g_MT and
TMR must be a multiple of 2, thus: TMR = MUR*g_MT/2*
where k=0, 1, ¥2, ..., ¥

Important!
The check of the binary relationship of TMR with respect to MUR can be switched on and off with the bit ,,nbr” in
A Object 6000. The default value of this bit is zero, which enables the check. If the bit has the value one, the check
during SDO download is disabled, allowing to load any value for MUR and TMR.

Before bit ,,nbr” is disabled, the values for MUR (Object 6001) and TMR (Object 6002) should be se so that they fulfil the ,Binary”
criterion. Otherwise, they will be set automatically to default values.

Object 6001, : Measuring units per revolution (MUR) (read-write )

This object indicates the number of distinguishable steps per revolution. The description of Object 6000 is to be observed. Depend-
ing on the bit ,nbr” in Object 6000, a check of the boundary conditions for MUR and TMR is performed. If this check is performed, in
the case of an error, the value is rejected and a corresponding SDO Download Abort-message is sent.

Object 6002, : Total measuring range (TMR) (read-write )

This objectindicates the number of distinguishable steps up to the overflow from the maximum value to zero. The description
of Object 6000 is to be observed also here. Depending on the bit ,,nbr” in Object 6000, a check of the boundary conditions for
MUR and TMR is performed. If this check is performed, in the case of an error, the value is rejected and a corresponding SDO
Download Abort-message is sent.

Object 6003, : Preset (read-write )

This object allows initialising the position value as itis displayed by Object 6004. This value is given in the scaled unit, which is
also used to display Object 6004. The maximum value that can be input corresponds to the TMR value, and thus to the value of
Object 6002.

Important!
This value is set using the same ASIC interface that is used for reading the position. Therefore, an interruption of the
A bus cycle time of 250 ms will take place in DC mode.

Object 6004, : Position (read-only, mappable )

This object supplies, depending on the value of Object 0x6000, the scaled or unscaled position.

It must be noted that this value always looses its validity when objects are activated, which use the same interface to access to
the position ASIC. These objects are marked as such and described in this list.
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Object 6030, : Speed (read-only, mappable )

This object supplies, depending on the value of Object 0x6000, the speed in the following units:
* Revolutions per minute (RPM)

* Steps per second

e Steps per 100ms

e Steps per 10ms

Object 6031, : Speed gating time (read-write )
In compliance with Reference [1], this object defines the time interval to be considered for the calculation of the speed.

Subindex 0
Defines the maximum supported sub-index, which has in this case always the value three.

Subindex 1 (Time Value T)
Defines the base time for the gating time. The true value of the gating time results from the combination of sub-indexes 1, 2
and 3.

Subindex 2 (Multiplier Value M)
The value of sub-index 1is multiplied by the value of this sub-index.

Subindex 3 (Divider Value D)
The value of sub-index 1 is divided by the value of this sub-index.

Therefore, the gating time G is the result of:
G=T*M/D

Caution!

Maximum permitted gating time is 2 seconds.
A If the SDO download value exceeds this value, the encoder reacts with an SDO Download Abort message: ,Value of
parameter too high”. This takes place regardless of the sub-index that eventually caused the overflow.

Object 6400, : Work Area Status Register (read-only mappable)

Sub-indexes 1 and 2 give two values, with which the current position of the encoder can be evaluated with respect to prede-
fined work areas. See also reference [1] on that subject.

Both work areas are set with the help of Objects 0x6401 and 0x6402.

Object 6401, : Work area low limit (read-write )
Defines the lower limit value of both areas for the representation by Object 6400.

Object 6402, : Work area high limit (read-write )
Defines the upper limit value of both areas for the representation by Object 6400.

Object 6501, : Single turn resolution (read-only )
This Object indicates the singleturn resolution of an encoder. In the case of the Kiibler Sendix sensor, this is usually the value
65536, which corresponds to 16 bits.

Object 6502, : Number of distinguishable resolutions (read-only )
In the case of a multiturn encoder, this is the multiturn resolution. The Kiibler Sendix Sensor has a 12 bits multiturn stage and
thus a value of 4096. If the multiturn stage is missing, this object displays the value 1.
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Object 6503, : Alarms (read-only)

This object informs about the occurrence of the following errors on the encoder:
e Position error: ,,pe”

e Commissioning diagnostic error: ,cde”

15 14 13 12 1 10 9 8 7 6 5 4 3 2 ‘ 1 ‘ 0 \
Object 6504, : Supported alarms (read-only )

This object indicates which error cases are to be signalled externally, and thus in Object 0x6503. These are the Position errors
and the Commissioning diagnostic.

Object 6505, : Warnings (read-only )
This object signals the following warnings of the encoder:
e Light control reserve reached: ,lcr”
* Speed range exceeded: ,sr”. This bit is set for 9000 RPM.

15 14 13 12 1" 10987‘6\5432‘1\0
Object 6506, : Supported warnings (read-only )

This object indicates which warnings are to be signalled externally, and thus in Object 0x6505. These are two warnings: Light
control reserve reached and Speed range exceeded.

Object 6507, : Profile and software version (read-only )
Similarly to Object 0x1A00, the software version is represented in the two upper nibbles. If the software version is V4.5, the
value of this object is 0x04050302, where the two lower nibbles 0x0302 represent the CANopen profile version, that is to say 3.2.

Object 6509, : Offset value (read-only )
The offset value is updated when switching on and later every time the Preset value (Object 0x6003) is activated.
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Annex: DC cycle times

Number of transmitted bytes Transmission time in ps

4 as Object 0x6004 with scaled position 55 or 107 depending on cleared or set NBR-Bit in object
0x6000.

5 as 0x6004 and 0x1001 63

10 as 76 or 128 depending on cleared or set NBR-Bit in object

0x6004 (Scaled position), 0x6505 (Warnings), 0x6000.

0x2000 (System time)

Annex:

Network controllers supported by Beckhoff's Software Ethernet Driver

Intel Fast Ethernet Controllers (Vendor ID: 0x8086)

Device ID Description
0x1029 82559

0x1030 82559

0x1031 82801CAM
0x1032 82801CAM
0x1033 82801CAM
0x1034 82801CAM
0x1038 82801CAM
0x1039 82801CAM
0x103A 82801DB
0x103B 82801DB
0x103C 82801DB
0x103D 82801DB
0x103E 82801DB
0x1050 82801EB/ER
0x1051 82801EB/ER
0x1052 82801EB/ER
0x1053 82801EB/ER
0x1054 82801EB/ER
0x1055 82801EB/ER
0x1056 82801EB/ER
0x1057 82801EB/ER
0x1059 82551QM
0x1064 82801EB/ER
0x1067 Intel PRO/100
0x1068 82562

0x1069 Intel PRO/100
0x106A Intel PRO/100
0x106B Intel PRO/100
0x1094 Intel PRO/100
0x1209 8255xER/IT
0x1229 82557/8/9/0/1
0x1249 82559ER
0x1259 82801E
0x245D 82801E
0x27DC Intel PRO/100
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Intel Gigabit Ethernet Controllers (Vendor ID: 0x8086)

Device ID Description
0x1000 82542
0x1001 82543GC
0x1004 82543GC
0x1008 82544EI
0x1009 82544EI
0x100C 82544EI
0x100D 82544GC
0x100E 82540EM
0x100F 82545EM
0x1010 82546EB
0x1011 82545EM
0x1012 82546EB
0x1013 82541El
0x1014 82541ER
0x1015 82540EM
0x1016 82540EP
0x1017 82540EP
0x1018 82541El
0x1019 82547EI
0x101A 82547EI
0x101D 82546EB
0x101E 82540EP
0x1026 82545GM
0x1027 82545GM
0x1028 82545GM
0x1049 82566MM
0x104A 82566DM
0x104B 82566DC
0x104C 82562V
0x104D 82566MC
0x104E 82571EB
0x104F 82571EB
0x1060 82571EB
0x1075 82547EI
0x1076 82541GlI
0x1077 82547EI
0x1078 82541ER
0x1079 82546EB
0x107A 82546EB
0x107B 82546EB
0x107C 82541GlI
0x107D 82572El
0x107E 82572El
0x107F 82572El
0x108A 82546GB
0x108B 82573E
0x108C 82573E
0x1096 80003ES2LAN
0x1098 80003ES2LAN
0x1099 82546GB
0x109A 82573L
0x10A4 82571EB
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0x10A7 82575

0x10A9 82575

0x10B5 82546GB
0x10B9 82572E|
0x10BA 80003ES2LAN
0x10BB 80003ES2LAN
0x10BC 82571EB
0x10C4 82562GT
0x10C5 825626
0x10C9 82576

0x10D3 82574L
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