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HdQelectronic

1 Powerlink interface for Linear-Encoder

The Powerli

nk measuring system has a 32-bit input register for parameter setting and

a 96-bit output register for two magnet positions and the speed output. Additionally,
the according status is assigned to the positions.

1.1 Normal operation

Measuring system input register = “0”: Transmission of the position with status.

1.1.1 96-bit input register

IN-data relating to

the master (control):

Magnet 1 | Magnet 2 Meaning
Bit 0 - 27 Bit 48 - 75 | Position
Bit28-29 |[Bit76-77 |Reserve
Bit 30 Bit 78 Set, if no magnet available, value is not plausible
Bit 31 Bit 79 Speed > 2m/s
Bit32-47 |Bit80-95 |Speed

1.2 Parameter setting

operation

Measuring system input register # “0”:

writing/reading bit is set --> write parameter
writing/reading bit is not set --> read parameter

1.2.1 32-bit output register

Out-data relating to the master (control):

Bit-No. |Meaning
Error bit
Bit 31 The measuring system responses to each parameter setting. If the
command can not be executed, the data word will be sent back and
additionally the error bit is set.
. Writing-/ Reading bit
Blt 30 [T L. “qn H
0” = read parameter, “1” = write parameter
Bit 26-29 | Selection of the function
Data bits
Bit 30 = “1":
Bit 0-25 Entry of the parameter data for the selected writing function,
Bit 30 = “0™:
Entry of the parameter data for the selected reading function.
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Powerlink interface for Linear-Encoder

1.2.2 Read parameter

Function Bit 31 | Bit 30 | Bit 29 | Bit 28 | Bit 27 | Bit 26 hex

Device type / Serial number 0 0 0 0 0 1 0400 0000
o e o | o | o | o] 1| o | osmoono
Resolution 0 0 0 0 1 1 0C00 0000
Preset value 1 0 0 0 1 0 0 1000 0000
Preset — Release 1 0 0 0 1 0 1 1400 0000
Preset value 2 0 0 0 1 1 0 1800 0000
Preset — Release 2 0 0 0 1 1 1 1C00 0000
Offset 1 0 0 1 0 0 0 2000 0000
::r:r?;‘eetrénce to zero point 0 0 ! 0 0 ! 2400 0000
Offset 2 0 0 1 0 1 0 2800 0000
::r)lr?;‘eetrgnce to zero point 0 0 1 0 1 1 2C00 0000
Firmware version / Article-No. 0 0 1 1 0 0 3000 0000
Filter depth 0 0 1 1 0 1 3400 0000
Cycle time 0 0 1 1 1 0 3800 0000
Averaging of speed 0 0 1 1 1 1 3C00 0000

The measuring system acknowledges the output data of the master to the input data with the same content:

Bit 26 — 31:
Bit 0 — 25:
Bit 31:

Bit 32 — 95:

Content of the data bits 0 — 25

requested reading function
Parameter value of the requested reading function
only set, if an error is present
without meaning

Function

Parameter values

Bit 0 — 15 = Serial number
Bit 16 — 25 = Device type

LMP-30: Bit16 —25 =30
LP-38: Bit16-25=238
LP-46: Bit16-25=46

Firmware version / Article-No.

Bit 0 — 15 = Article-No., Bit 16 — 25 = Firmware version

Bit 0 = Counting direction
Bit 1 = Number of magnets

Bit 0 = “0”: increasing, Bit 0 = “1”: decreasing

Bit 1 = “0”: 1 magnet, Bit 1 = “1”: 2 magnets

Preset value 1 and 2,
in reference to magnet 1

“0” = not set
“1” = will be set

Preset — Release 1 and 2,
in reference to magnet 2

“0” = not enabled
“1” = enabled

“1” = no averaging, “2" = averaging of 2 values

Filter depth “4” = averaging of 4 values, “8” = averaging of 8 values
“5” =5pum

Resolution “10" =10 pum
“100” =100 um

Cycle time Value in us

Averaging of speed

“1” = no averaging, “2” = averaging of 2 values

“4” = averaging of 4 values, “8” = averaging of 8 values
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1.2.3 Write parameter

Function Bit31 |Bit30 |Bit29 |Bit28 |Bit27 |Bit26 hex
Number of magnets o |t | o | 0o | 1] 0| 4
Resolution 0 1 0 0 1 1 4C
Preset value 1 0 1 0 1 0 0 50
Preset — Release 1 0 1 0 1 0 1 54
Preset value 2 0 1 0 1 1 0 58
Preset — Release 2 0 1 0 1 1 1 5C
Offset 1 0 1 1 0 0 0 60
Offset 2 0 1 1 0 1 0 68
Filter depth 0 1 1 1 0 1 74
Cycle time 0 1 1 1 1 0 78
Averaging of speed 0 1 1 1 1 1 7C

The measuring system acknowledges the output data of the master to the input data with the same content:

Parameter value of the requested writing function

Bit 26 — 31: requested writing function

Bit 0 — 25:

Bit 31: only set, if an error is present
Bit 32 — 95:  without meaning

Content of the data bits 0 — 25

Function

Parameter values

Bit 0 = Counting direction
Bit 1 = Number of magnets

Bit 0 = “0”: increasing
Bit 0 = “1”: decreasing
Bit 1 = “0”: 1 magnet

Bit 1 = “1”: 2 magnets

Preset value 1 and 2

“0” = not set
“1” = will be set

Preset — Release 1 and 2

“0” = not enabled
“1” = enabled

“1” = no averaging
“2” = averaging of 2 values

Filter depth “4” = averaging of 4 values
“8” = averaging of 8 values
“5” = 5 um
Resolution “10” =10 pm
“100” =100 pm
Cycle time Value in ps: 400, 800, 1200, 1600 and 1600

Averaging of speed

“1” = no averaging

“2” = averaging of 2 values
“4” = averaging of 4 values
“8” = averaging of 8 values
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Powerlink interface for Linear-Encoder

1.2.4 Procedure

Send data word with selected function

Only clear data word, when measuring system has returned OUT-data of the
master to the IN-data of the 96-bit input register.

Set data word to “0”. After that, the measuring system will output its position.

Each single parameter setting procedure must be finished with a “0” in the
data word!
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1.3 Operating method of the Offset and Preset function

Resolution of the measuring system, e.g. set to 0.1mm

Physical zero point

of the measyrring system X = no valid measuring signal
1
1
X Measuring length, e.g. 1000mm L X
1 I I I
1 I
' | | ' Delivery status
! | | | - Magnet M1 is physically positioned to the zero point
! | ] ' - Offset 1 and Offset2 =0
o i | | ' - Preset release 1 and Preset release 2 = 0, disabled
1 ] 1 1
i | | i The result of this is a measuring range of 0 to 10.000 increments.
! I Y ' Indicated value of the measuring system =0
! -~ ": ! “Preset 1 in reference to zero point” = 0 increments,
! | i Magnet ! Code = 0x2400 0000
I | 1
1 —— I
1
' T _D
1 I M
| | = |
= ; 1 L | |
I U
1 I 1
1 1
i I é é | i
1 I 1
1 1 1
i t T i
1 I I :
i I POS. 0 NEG. | |
. . Position magnet M1 e.g. to 700mm
1 I 1
i | 0 tzggg?:clrr:n:eer:;ms 0104000 ncrements. | i Set Offset 1 e.g. to 4000 increments, Code = 0x6000 OFAQ
! 1 ] R s
H I 1 - The offset always refers to the physical zero point!
| | Offset, | | Measuring range will be split in a positive and negative range.
1 I e.g. to 400mm | i Indicated value of the measuring system = +3000 increments
\ I Magnet 700mm | ' “Preset 1 in reference to zero point” = 0 increments,
' I M1 | i Code = 0x2400 0000
1 I
1 | | 1
] 1 =
, —
| P J | -
=1 | l [ L1 =
| " U
1
1 I
i I é % I i
! L
Do [ i
! | | ! Magnet M1 unchanged at 700mm
! | POS. 0 NEG. | ! Set Preset to value 0, Code = 0x5000 0001
I | 0to+3000 ) | I - The preset function always refers to the magnet position!
i e increments 0 t0 7000 increments 1 i Enable Preset-release for Magnet M1, Code = 5400 0001
i | 1 | Measuring range will be split in a positive and negative range.
i | 1 | The prior mentioned offset function will be reversed
i | 1 : Indicated value of the measuring system =0
| | Magnet| 700mm ] i “Preset 1 in reference to zero point” = 7000 increments,
b i | | Code = 0x2400 1B58
1 I
1 1
L — — LI ]
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Bus connection to the “automation studio” (B&R)

2 Bus connection to the “automation studio” (B&R)

_LOCAL UDINT positionl;
_LOCAL UINT vl;

_LOCAL UDINT identPositionl;
_LOCAL UDINT identVl;

_LOCAL UINT statusPositionl;
_LOCAL UINT statusVl;

_LOCAL UDINT position2;
_LOCAL UINT v2;

_LOCAL UDINT identPosition2;
_LOCAL UDINT identVv2;

_LOCAL UINT statusPosition2;
_LOCAL UINT statusV2;

_LOCAL UDINT outputl;
_LOCAL UDINT IdentOutl
_LOCAL UINT statusOutl
_LOCAL UDINT parametrieren;

_INIT void init(void)
{

/*Initialization of the Powerlink encoder with address 2*/

/*Position Magnet 1 + Status*/

statusPositionl = plCECreate("SL1.SS0.IF2.%ID2.0.0",&positionl,plCE_CYCLIC_1,&identPositionl);

/*Speed Magnet 1*/
statusVl = plCECreate("SL1.SS0.IF2.%ID2.0.4",&vl,plCE_CYCLIC 1, &identVl);

/*Position Magnet 2 + Status*/

statusPosition2 = plCECreate("SL1.SS0.IF2.%ID2.0.6",& position2,plCE_CYCLIC_1,& identPosition2);

/*Speed Magnet 2*/
statusV2 = plCECreate("SL1.SS0.IF2.%ID2.0.10",&v2,plCE_CYCLIC_1,&identVv2);

/*32 bit output buffer -> parametrization word*/

statusOutl = plCECreate("SL1.SS0.IF2.%QD2.0.0",&outputl,plCE CYCLIC 1, &identOutl);

_CYCLIC void cyclic(void)

{
unsigned long ulMagnetl;
unsigned long ulMagnet2;
unsigned long ulCounter=0;

/* Now, at every cycle the new data are saved in ulMagnetl and ulMagnet2 */

ulMagnetl = positionl;

if (ulMagnetl&0xc0000000

{
if (uUlMagnet1&0x40000000)
{

/*Value for Magnetl not plausible, no magnet available*/

}

if (ulMagnet1&0x80000000)

{

/*Speed Magnetl > 2m/s*/

}
}
else
{

/*Value and speed of Magnetl is plausible*/

}

ulMagnet2 = position2;

if (ulMagnet2&0xc0000000

{
if (ulMagnet2&0x40000000)
{

/* Value for Magnet2 not plausible, no magnet available */

}
if (uUlMagnet2&0x80000000)
{
/*Speed Magnet2 > 2m/s*/
}

else

/* Value and speed of Magnet2 is plausible */

© TR-Electronic GmbH 2006, All Rights Reserved
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/*Simple example if the count direction should be changed*/
if (parametrieren==1)/

{

/*0x48000001 -> Count direction = decreasing*/

outputl = 0x48000001;
ulCounter++;
if ((ulMagnetl==0x48000001) /*Parameter setting was executed correct*/
{
outputl = 0; /*Normal read in mode*/
parametrieren = 0;

}

if (ulMagnetl==0xc8000001)

{

}

{

}
}

_EXIT void exitup(void)
{

ulCounter = 0;

outputl = 0;
parametrieren = 0;
ulCounter = 0;

/*Error procedure because parameter setting failed*/

/*Criterion time abort*/

statusPositionl = plCEDelete (identPositionl);
statusVl = plCEDelete (identVl);
statusPosition2 = plCEDelete (identPosition2);
statusV2 = plCEDelete (identV2);

statusOutl = plCEDelete (identOutl) ;

Printed in the Federal Republic of Germany
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Adjustments

3 Adjustments

3.1 Control software "Automation Studio"

That the control unit can communicate with the measuring system, the following value assignments
must be carried out:

@: Response timeout = 50 us
@: Size of input data = 12 byte, output for position and speed

©: Size of output data = 4 byte, for parameter setting

These parameters are also contained in the configuration file (HWC-file) for the LMP-30 and are
predefined with corresponding default values.

& PlcBase/CP360 - Automation Studio - [SL1.SS1.IF2.ST32 [I/0 Configuration]] [TIEJ X
I File Edit View Insert Open Project Online Tools Window Help - 8 x
Sl | X SEES Am9Y [Delta vimgn m
Project Explorer x| e - - i -
| Model no. | Slot | ~ | | Name Value Description
J La 3IF6229  SSI1 = %1 [SSTIF2.5T32 | LMP30
=% Expansion 1 SL1S! &y 1/O parameters
% 3PS465.9 PS # Function model standard Module’s operating mode
Fd  3EX2826 ST1 | & General
3 :% ggg:ggg gt; i -y ¢ Module supervised  off ice mode if there is no hardware module
= L5y 3DO480V8 si3 £} " Powerlink parameters
L, 3A0350.6 sL4 i~ @ Mode controlled
L% 3AT660.6 SL5 # Response timeout [ps] 50
L5, 3DM4866 SL6 ¢ Size of input data [Byte] 12
4, 3A0350.6 SL7 # Size of output data [B... 4
4, 3A0350.6 sts i - # Multiplexed station off
4, 3AM050.6 SL9
% 3D0480.6 SL10
% 3D0480.6 SL11
i 3DI486.6 SL12
~a, 3AM050.6 SL13
¥ Expansion 2 SL1.s!
=4 5AP920.1505- SL1.S!
la Do inini
53 LmP Open I/O Mapping
TR  Open I/O Configuration
< .
™ Logical... |9 SL1SS..|

% [Parsing files ¢ Delete
Parsing finishe
Go To Master

Disable
Properties ...

Output

" B Output [ # Debug | SFindin Files | # Callstack
For Help, press F1 Tcpip/DA=2 /DAIP=172.16 CP360 C2.87 RUN

‘s Start ® 2 w2 e ¢3ServantSal... |~ CommandS.. & PlcBase/CP... B U |2, 1325
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3.2 Measuring system

The adjusted cycle time of the measuring system under the function “0x78, Write
parameter” must agree with the adjusted bus cycle time in the control software.

Possible cycle times:

— 400 ps
— 800 ps
— 1200 ps
— 1600 ps
— 2000 ps
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