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* In 12/2006 there was a Beckhoff TwinCat
,  tutorial at the EMBL in Hamburg this was
f the start of the development with EtherCat
and the K-Bus fieldbus at the EMBL

* The first test project was the BW7A
- Multilayer Monochromator which is 100%
' equipped with Beckhoff DAQ




=iz, The Multilayer project @ BW7A (S.Fiedler)

Vessel, motors, encoders(Renishaw, LVDT),
' substrates etc.

Beckhoff
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WIN-CE 2GHz,1GB Computer
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: 14 Stepper motors driver by

_  S5Ampere Stepper motor
controllers with amplifiers

» 2 puls direction stepper motor
controller with Berger Lahr driver
unit

18 Analog inputs
 Thermocouples
 LVDTs

e Diodes

 Potentiometer e e

« Vacuum Gauges HS m!m <-.._....,.~..4_-_ s

24 Digital inputs and outputs JEREE 1 FE =St

¢ Vacuum valves N S

 Shutter control

» Trigger signals

e 4 Counters
* Renishaw digital encoder




Data acquisition with Beckhoff Ethercat realtime
fleldbus system and the older K-Bus

Running on a WIN-CE Computer

Device servers for TINE are generated by CDI
(Common device interface)

Device server will run embedded on the PLC
computer as soon as the WIN-CE Tine support
IS available



» Interlock control, Vacuum control, Machine interlock

* Undulator control for Petralll

« ESRF uses WAGO also at the beamlines

 New possibilities because of the stepper motor controller available

« EMBL started 2004 with CANOpen at the small angle scattering beam
line X33 with good results.
X33 CANOpen GUI

e Since than new ethernet based
real time fieldbus systems have
been developed

Since 12/2006 EMBL tests the Ethercat
il fieldbus and has chosen the multilayer
b | monochromator as a test

case for the Petralll project.
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Flexible small distributed units

Clock synchronization of connected controllers up to 1 us

Real time Ethernet based with cycle times down to 100 us possible
Connected via CATS5 Ethernet cable and ordinary network switches
Counter, DIO, AlO, Stepper, DC-motor control all in one system available

High reliabililty, industrial standard, Computer without rotating parts (fans,
hard disks, etc)

Triggers and Al with XFC modules of Beckhoff synchronized by 100ns and
incremental delays of 10ns possible, analog input up to 200kHz (15
bit,0.5%precission)

Cheap, fast delivery, long live products supported for many years
(CAN, S5, SerCos, Profibus Gateways available)

Easy interfacing between fieldbuses



Controller & Amplifier/Driver support closed loop operation of
stepper motors

KL-2541:5 A,64microStepping,100KHz, very integrated and
small, 240Euro

KL-2531:1.5A, no closed loop option available, 150Euro ‘ﬁ Ry 4 A"

KL-2521: Puls-direction motor controller for single axis
without closed loop option, 150 Euro

In combination with the PLC (as many analog and digital signal
iInputs as needed), flexible product

PLC allows ON-THE-FLY motor scans

Read out of all parameters of the controller/ amplifier and
Statuses and positions up to 10 Hz readout of all statuses and
positions by a single call.

Beckhoff offers also servo motor drivers we just started with the
AX2003 module



Chopped stepper motor amplifier offer up to 20 times
micro stepping

Linear amplifier are able to support up to 128 micro
stepping

Chopped amplifier are source of electromagnetic noise.
Shielded cables and the use of disc motors which are
10% more expensive but do suppress the noise induced
by the inductivity of the motors

Chopped modules are smaller and produce less heat
load



‘ very flexible and allows to perform On
- the Fly Scans

— after the start of a motor in each cycle of
the PLC the data will be written into arrays.

— Up to 32kB of data can be written to a array
during one single move (diode analog input
LVDT, Renishaw) .

— The readout can be continous or at once
after finishing the move. This reduces the
network traffic and is fast.

:

The start of a ‘On The Fly’ scan
IS proceeded by selection of the
v axis to scan and performing a
bdmishinns . [TIOVE.
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Select ¥-hsls of the graphs Motor Units




Precise Synchronization (<< 1 us!) by exact

adjustment of distributed clocks DIO — valve

M s control, Trigger,
— At shutter, Counter
IPC e

EtherCat offers Redundant
Installation by not using a
line configuration but a ring

1 I' Motor controller

~ = DC-Motors

Intensity diode Input
LVDT input
POTI

Renishaw encoder




40 Axis (each 20 Byte Input- and Qutput-Data)

50 I/O Station with a total of 560 EtherCAT Bus Terminals
2000 Digital + 200 Analog I/O, Bus Length 500 m
Performance EtherCAT: Cycle Time 276us

at 44% Bus Load, Telegram Length 122us

For comparison
Profinet IRT 763 us, Powerlink V2 2347us*, Profinet RT 6355 us

EtherCAT

Sercos |l

Frofinet IRT

Powerlink

Frofinet /10

0

276 ps

479 |

|

in spite of this cycle time still 56%
bandwidth remaining, e.g. for TCP/IP

1000

2000

3000 4000 5000 6000
Beckhoff

7000



 CDI uses in a csv file defined variables,
TwinCat/EtherCat devices and Templates
_ﬁ for automatic device server generation.

* Only one line of code per device or
variable I1s necessary to export this
function as device server property.




File Edit Format View Help

MUMBER , MAME, BUS, LINE, ADDRESS, ACCESS, FORMAT , LONG_NAME, LIMIT, PATTERN, END ~
0, MOTOR:STArt, TEMPLATE, O, ,, short, Motor [].Run.l:ol, =

0, MOTGR :CMD, TEMPLATE, 0,,,1Dng .Motor [].incmd, 6:04,
0, MOTOR:F1TCMD, TEMPLATE, 0, , , 1 0at, Motor [1, MRea'\cmd 04, 1=1:04,-1
0, MOTGR: TgtPOS, TEMPLATE, 0,,RD Tong,Motor [ snﬂpnswtmmbs 1 01,,-1

0, MoTO UrPos, TEMPLATE, O, Jlong,motor []. 1stPositionabs,1,, -1

0,MOTO ype,TEMPLATE,O,.RD.short,Motor[].ragAry[E].l,.—1
0,MOTOR: Status, TEMPLATE, 0, , RD, Short, Motor []. Status, 1, , -1
Q, MOTOI STeps, TEMPLATE, O, , RD, Short,motor [].microsteps,1,, -1
0,MOTGR: TSteps, TEMPLATE, 0,,RD short,Motor [].fullsteps,1, , -1
0, MoTO ps, TEMPLATE, O, F1uat MDtDr‘[] rRps,1,,-1

_’ 0, MOTOR :RMSs , TEMPLATE, 0,,RD Jfloat,motor [1-Rms, 1,.—1
0,MOTOR :RFs, TEMPLATE, 0, , RD, Float, Motor []. Rfs,1
0,MOTOR :mveloc, TEMPLATE, 0, . RD, f10at, Matar [1. trave'lve'lucny 1.,-1
0,MOTGR:rCurPos, TEMPLATE, 0,,RD float,Motor [].rIstPosition, i, , 1
0, MoTO TQUPos, TEMPLATE, 0, ,RD, Tloat,motor [].rsollposition,1,,-1
0, MOTOR :maxvel, TEMPLATE, D,,RD f'\oat Motor [T.Max _velocity, 1,4
0,MOTOR :minvel, TEMPLATE, 0, , RD, F1oat, Motor [].Min_velocity,1,, -1

0, MOTOR:maxACC, TEMFLATE, O, ,RD, float, Motor [].Max_accelaration,1,, -1

0, MOTOR thrAcc, TEMFLATE, 0, ; RD, T loat , Mator [1: Accelaration_Threshould, 1, , -1
0, MoTO wr‘LmtV TEMF’LATE 0,,RD, F1uat motor[]. Hmitminvelocity,1,,-1
0, MOTOR :UprLmtY, TEMPLATE, 0, ,RD, float.Matar [1. Timitmaxvalocity,1,, -1
0,MOTOR :UprLmtA, TEMPLATE, 0, ,RD, Float,Motor []. Timitacceleration,1,,-1

0,MOTO
0,MOTG

egcant, TEMPLATE, O, , RD, Shart,Motar [1. regary, 58, , -1
rror, TEMELATE, O, , RD, Shart,Mator [, Errar, 1y ,—

0, MoTO LUMError, TEMPLATE, O, , , short,motor []. numerror, 1, , -
0,MOTOR:dataldx, TEMPLATE, 0, ,RD, shart,Motar[]. datalndex,1,,-1

0,MOTOR :regStat, TEMPLATE, 0, , RD, byte, MotorReadreg[].motor Status, 1, , -1
0, MOTOREXSTAt, TEMPLATE, 0, , RD, Short, Motorreadreg[]. motorExstatus i,,

0, MOTG
0,MOTO

ndstops, TEMPLATE, O, , kD, short, mMotor []. EndStops,1,
egotr TEMF’LATE 0 LWR, shurt Motorwritere 1. mnturctﬂ 1,,-

0, MOTOR :regPos i, TEMPLATE, 0, .RD, short, motorreadregl]. motarposition.1, -1
0, MOTOR : sync, TEMPLATE o,,nn|wn ;hurt Motor [].syncRunFlag,1,, -1
1) Motl, TWINCAT, 1,1, 0:1:5:1:1007230:1 1:<MOTOR>, , Shart, , , , -1
2,MOt2, TWINCAT,1,2.0:1:5 :<MOTOR>, , Short, ,, , -1
B,Mntz,TWIN:nT,l,B.O 5 1<MOTOR>, , shart,,,, -1
4,Matd, TWINCAT,1,4,0:1:5 1<MOTOR>, , short, ,,, -1

5, Mo, TWINCAT,1,5.0:1:5 1<MOTOR>, , Short, , , , -1
6,MOTE, TWINCAT,1,6.0:1:5 1<MOTCR>, , short,,,,-1

7, MOt 7, TWINCAT,1,7.0:1:5 :<MOTOR>, , Short, ,, , -1

&, MOTE, TWINCAT,1,8.0 5 1<MOTOR>, , shart,,,, -1

9, MoTS, TWINCAT, 1,0, 0:1:5 MOTOR>, , Shart, ,,, -1
10,Mot10, TWINCAT,1,10. 0 <MOTOR>, , short, ., , -1
11,MOt1l, TWINCAT,1,11.0 <MOTOR>, , short,,,, -1
12,Mot12, TWINCAT,1,12.0

13,M0t13, TWINCAT,1,13.0

14,Motld, TWINCAT,1,14.0:

<MOTOR>, , Short e

RUEIELENEE -1+ Instant Client (Instance 1 ] 3

:<MOTOR>, » Shart ( ) _I
Lamal

21, istAryl, TWINCAT,1,1.0 Print ... ©Options ... DebugTools .. InputPanel !
22, dataryl, TWINCAT,1,1.0
23, StAry2, TWINCAT, 1,1.0 — g o P
/V 24, da_t‘nryz TWINCAT,1,1.0: Device Context Device E
25, 581M0TarL, TWINCAT, 1, 1.0 R
38 Lo lmatar 3, TeINcAT 10110k IMDZ j IALL j [~ Show Stock Properties
27,squncugerl,Twch,l.l
28, selEncol erZ,TwINCAT,l,l C R =
remplates for hardware |2 ]| pee
30, selanalogz, TWINCAT, 1,1, o i MicroDiff Control nitr Late] J
31,CMDALL, TWINCAT,1,1.0: 0:230:1:1,, Tong, . incmdal
0, hanishaw:status, TEMPLATE, D,,.shurt courter[].status,1n = e — CentringStat N =
- 0, Remf‘ha a'lﬁe TEMPLATE, 0,,,Aumg,xLSlOlCDuEtEF?EY[]- | Data Size Data Type Description CentringT ableVerticalPos o
0,renishaw:Latch, TEMPLATE, short, kL5101Readreq Latcl —
evice groups T T et [ [intecen =] | [FAILED - -1 nUNKNOWN —
42, Reni2, TWINCAT,1,2.0:1 0 30:1:1:<Renishaws, , shol =
43, AnalogIn:statls, TEMPLATE, 0, , , short, AnalogInvalReql]. s; gT able'AxisPosition =
44, AnalogIn:value, TEMPLATE 0,,,ShurtzgnaTDgInVa'\Reg J.va CheckB ackground

45, Reniary, TWINCAT, 1 Tong, . kL5 | /DORIS/D oG atewayTunnel 40 Energy & Sep 14 15:32:32.000
46, AnalogIn:Latch, TEMPLATE, D,,.shurt anaiogInvalregil. La:

47, AT 1, TWINCAT,1,1 ao: na]‘uglm,,sgnr
48, AI_2, TWINCAT, 1, 2. AnalogIns, , shor

49, AT 3, TWINCAT, 1, 3. Ana'\ugIm,,Shnr ChiPosition
50,AI_4, TWINCAT,1,4. AnalogIne, , shor-
91,AI_5,TWINCAT,1,5.0:1:5:1:100: 230.1.1.<Ana'\og1n>,,shor

After the start of the CDI Server
All variables will be exported in the TINE g
Instant Client the TINE General System Client which allows to access all
Data of Servers connected to the Control system

CheckMoveSalety

|
Draw Mode

ITexl dum 'l

Autoscale

Log Scale




P omreee=. = P

MUMEER , NAME, BUS, LINE, ADDRESS, ACCESS, FORMAT, LONG_MNAME, LIMIT, PATTERN, END

0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR :
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
Oy MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR
0, MOTOR

:Start, TEMPLATE, D, ,,short,Motor [].Run, 1:01, ,-1
:CMD,TEMPLATE,D,,,1nhg,Mutnr[].ihCmd,6:Dﬂ,!=1:Dﬂ,—1
:fltcmD, TEMPLATE, O, , ,T loat,Motor []. inkRealcmd, §:04, '=1:04, -1
:TgtPos, TEMPLATE, O, ,RD, long,Motor []. SsallrPositionabs,1:01,,-1
'CuUrPos, TEMPLATE, O, ,RD, Tong,Motor []. IstPositionabs,1,, -1
:Type, TEMPLATE, 0, ,RD, Short,Motor [].regary[8],1,,-1

:Status, TEMPLATE,. O, , RO, Short,Motor[].5tatus,1,,-1

:msteps, TEMPLATE, O, ,RD, short,motor [].microsteps,1,, -1
:fsteps, TEMPLATE, O, ,RD, Short,Motaor []. Tullsteps,1, ,-1

:Rps, TEMPLATE, O, ,RD,T10at,Mmotor[].Rps,1,,-1

:Rms, TEMRLATE, O, ,RD, Tloat,motar [].rRms,1,,=-1

:Rfs, TEMPLATE, O, . RD,Tloat,Motor[].RrFs,1,,-1

:mveloc, TEMPLATE, O, ,RD, Float,Motor []. travelwvelocity,l, ,-1
(rCurPos, TEMPLATE, O, ,RD, Tloat,Mmotor []. rIstPosition,l,, -1
rTgtPos, TEMPLATE, O, ,RD, float,motor[].rsollPosition,l, , -1
maxwel, TEMPLATE., D,,RD F1uat Mutnr[] Max_wvelocity,l —1
iminvel, TEMPLATE, O, RE, Tloat,Motor [].Min_velocity,1l,,-1
maxacc, TEMPLATE, O, , RO, Tloat,motar[]. Max_AcceWarat1Dn 1,,.-1
:thrAcc,TEMPLATE,G,,RD,F1Dat,MDtUr[' Accelaration Threshuqu,l,,
LwrLmty, TEMPLATE, O, RO, Tloat,motor [], TimitMinvelocity, 1, , -1
:UprLmtyv, TEMPLATE, O, ,RD, Tloat,motor []. TimitMaxvelocity,1l,, -1
:Uprimta, TEMPLATE, O, ,RD, T loat,motor []. WimitACCEWEPatiDﬂ,l,,—l
reqCont, TEMPFLATE, O, ,RD, short,motor []. regary, 39, , -1

:Error, TEMPLATE, O, ,RD, Short,Mmotor [].Error,1,,-1

:MUmError, TEMPLATE, O,, ,Short,Motor []. MumError,1,, -1

:dataldx, TEMPLATE, O, ,RD,Short,motor[]. dataIndex,1,,-1

rregstat, TEMPLATE, O, ,RD, byt e,MotorReadreg[] .motorstatus,l,, -1
:ExStat, TEMPLATE, O, ,RD, short,Motarreadreqg[] .motorExstatus,1, ,-1
:Endstops, TEMPLATE, O, , RD, shaort,Mmotor [] . Endstops,1,,-1

:regcltr ], TEMPLATE, O, ,wR, short,Motorwritereq[].motorctrl,1,,-1
:regPosi, TEMPLATE, O, ,RD,shart,MmotorReadreg|[].motorPosition,l,, -1
:sync, TEMPLATE, O, ,RD|wWR, short,motor []. syncRunFlag,l,, -1

-1



30, selanalog2, TwINCAT,1,1.0:1:5:1:100:2230:1:1,,short,.selanalog2,1,,-1
31, CMDALL, TwInNCAT,1,1.0:1:5:1:100:230:1:1,, long,.inCmdalle,6:04,1=1:04, <1
0, Renishaw:status, TEMPLATE, O, ,,short,Counter[].status,1:01,,-1

W #0,renishaw:walue, TEMPLATE, D, ,, long, KLS1O0lCounterary[],1:01,, -1

0, Renishaw:Latch, TEMPLATE, O, , ,short, KL3101Readreg[]. Latch,1:01,, -1

41, renil, TWIMCAT,1l,1.0:1:5:1:100:230:1:1:<Renishaw>,,short,,,,-1

42, Rrenid, TWIMCAT,1l,2.0:1:5:1:100:230:1:1:<Renishaws, ,short,,,,-1
y  43,AnalogIn:status, TEMPLATE, O, ,,short,AnalogInvalreqg[]. status,1:01,,-1
44 ,analogIin:walue, TEMPLATE, (O, ,,short,analogInvalreg].value,1:01,,-1

7 45, Reniary, TwINCAT,1,1.0:1:5:1:100:230:1:1,RD, long, .KLS1L01Caunterary, 5, , -1
4a,analogIn:iLatch, TEMPLATE, O, ,,short,analogInvalrReg[].Latch,1:01,,-1
47,AI_1, TWINCAT,1l,1.0:1:5:1:100:250:1:1:<AanalogIine,,short,,,, -1
dE,AI_E,T%{NCAT,l,2.D:l:5:1:1DD:23D:1:1:{Ana]DgIﬂ},,Shurt,,,,—l

Hardware Type \ \
. Type of variable
Input Line |P-address of Device to Name of the
connect variable in TINE
T Additional : Limits, scaling factors, display format ,
+7  etc can be defined inside this table

CDI supports CANOpen, TwinCat/EtherCat,
SEDAC, RS-232, Siemens S5/S7



Manages the
hardware connected

- Links hardware |
inputs and outputs EE e

0w d % B "SI % (8]Q o (a0 #0109

with acesscioated 3 e ] P———

$! outputs ]
() =¥ Device 2 (EtherCAT) Walue: 0xB423 ¢-5.927>

variables which then Fooesim
&7 Inputs
can be accessed &8 omus
= rems ctimomy

either directly or with 24 it

£ §T Channel 1

Comment:

&1 Status

ool value . .
the PLC. > .ot FtherCat
§ InfoData +

% Term 3(EL3102)
% Term 4 (EL3102) |
§ Term 5 (EL3162)
i Term & (EL3162)
§ Term 7 (ELS101) . -
H Term 8(ELS101)

| escein Online display
i Term 10 (ELS101)

. Term 11 (EK1110)

g Of hardware inputs

$! Outputs
8 Westate
e and outputs
B Term z (KL2541)
5 Term 3 (KL2S41)
K B u S 'j Term 4 (KL2541)
- ] i Term S (KLES41)
> B Term & (KL2541)
B Term 7 (KL2541)
B Term 8 (KL2541)
B Term o (KL2541)
B Term 10 (KL2541)
B Term 11 (KL2541)
B Term 12 (KL2541)
)
)
)

Hardware connected

R e = e e

<

3

B Term 13 (KL2541
B3 Term 14 (kL2541
§ Term 15 (kL1408
B Term 16 (KL2521)
i End Term (kLS010)
B S Device 3 (CX1100)
P

v

[ server tparty Timestamo Messane
Ready

i s
* Dintsid Michaa Ehlan © 3001



The PLC collects all connected hardware input and output signals connected
to the PLC with shortest cycle times of 100us for EtherCat and 10ms for the

TwinCat system.

~= TwinCAT PLC Control - Motor.pro® - [Global_Variables]
!F\Ie Edit Project Insert Extras Cnline wWindow Help

== _I@l-dil_léi_@l

3 [Ben] 2

Advantage of PLC
programming:

Easy programming in|

FUP, AWL,
Kontaktplan or
STRUCTURED
TEXT.

Structured Text is the
language

Used for complex
tasks

‘ =

=
=
=
m

Ela Global Vanables

=]
=
=
=

=
=

=
=

=
=
=
o

. Yariable_Configuration
-] library PIcSystemlib 19.7.0
(2] library STANDARD LIB 5.8
Alarm configuration

=
=
=

=
=

=
=
ra

=]
=
3]

=
=
s

=
=
n

=
=
=

PLC Configuration

=
=
i

=
=

Task configuration
Q Watch- and Recipe Manad

=
=

=
=

==
I=1{=]

=
=

=
iy

[25]

=

=
=
ra
~

=
=
ra
=11

=
=
ra
21

=
o
=

E--AnalogOutvalReg (30B102)
El--KLE101ReadReg (%IB200)
E--KLE10TWriteReg (2QB200)
E--Status
E-totStepFos
BE-EncoderFos
E--inCrmdAlle
seltdotar! =1
seltotor =1
selEncoder] =2
selEncoder? =1
selAdnalogl = 9
selAnalogz =1
B L5101 Countardry
o

E--Encvaluesng

[+] M DtDr

-Systeminfo (%MB32768)

- pun TirmeMo =1

- projecthlarme = 'Motor!

- numberOfTasks =1

- onlineChange Count = 82

- hootDataFlags = 16

1 0031| - gystemStateFlags = 200
~System TaskinfoArr [*aMB32632)

oloo(o
I=1=1=1=]
o foo oo (oo
oy fae [y ey

E--System Tasklnfosr1]

=
=
o
m

=
=
o
=

=
=
)
1

=
=
o
=]

=
=
o
2=}

=
=
ey
=

=
=
=

=
=
iy
P

=
=
=
]

=
=
=y
T

Ty =T X

=
=
ey
n

------ .active = i“ LIE]

""" taskMame = 'Standard’

------ firstCycle = [FRk=

------ cycleTimeExceeded = [FHNES

------ cycleTime = 100000

------ lastExecTime = 76
pricrity = 25

------ cycleCount = 7204780

- Systemn T askinfoln2]
H--Syestem Taskinfodr]3]
H--Systemn T askinfohrn4]

Cycle time X100ns.

Direct monitoring of
variables which are
linked in the System
Manager to
hardware inputs and
outputs

<\

b
ONLINE: [5M [IEII [EF [FORCE [0V [READ

Target: Cod_01E4EE [5.1.100.230.1.1), Fun Time: 1
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E MstorControllerApp. vl

Motor control unit. oiss | ez B S S
Encoder readout. e | [ —
Multi axis move, pseudo axis

Softlimits etc

MOTOR-|

) Contuiber Pusser

E scanhpp.
b

ONFLY SCAN | STEP SCAN | DATA TABLE | VALUES

SELE MOTORS:
SELECT ENCODE]
:

PRINT REPORT

E scankpp.vi

Sebect ¥-Auds of the graph: Diode Intensity  —

setect x-mnis of thegrapts. Rl S SELECTMOTORS: - - e . S
. 1C0E | GNCODER Vb 1J DxEE ENCODER LINITS Em:{j

[T

00032

Example scan. For every move
The data can be read out if wanted

FLOT DATA

SAVE DATA
FRINT REFORT
iy iy
(AL R

o 14 [

oA My
a7 0aTan
(AL 03157

GBI
BT L]
i )

[
CF L
| s
Gl | e
it Lo

21
[

[ATETH (5]
8140606 [
o.141%07 01332

0.141907 0251077

Salprt ¥-fags of the graph:

Select X-Aus of the graph:




P simpleScan.vi

mlﬂﬂ.ﬁ

yeseiiiEIENAREELY

«Scanning on the fly up to 32kByte data points per scan
*Option to scan and save to disk

OTO R R
Register | Mame Value Mode &
OTOR R11 Signal Channels 296 RO
R12 Minimum Data Length 10280 RO
R13 Data Struckure 4 RO
R14 reserved o RO
RIS Alignment register 32640 | Rfw
R16 Hardware wersion number ] Rt
R17 reserved o RO
R13 reserved 1318 RO
R19 reserved 25680 RO
k20 reserved &0 RO
- R21 reserved ] RO
The motor control tool Client "
R23 reserved ] RO
R24 reserved o RO
RZ5 reserved 0 RO
Enables to set all motor and controller -
RZ7 reserved o RO
A R28 reserved ] RO
? RZ9 reserved 1] RO
parameters —l
== R31 Code Word register 4661 RJwd
- R3z Feature Register 1 2078 RO
R33 Full Matar Steps 200 Rt
R34 Encoder Increments 4000 Rt
R3S Maximurn coil current A 100 Rl
R36 Maximum coil current B 100 Rt
R37 Mumber of latch Values 20 R
R38 Min, Velodity (v.min) 10 R
R39 Max Velodity (v mazx) 1250 R
R4 Max Acceleration (a.max) 1000 R
R41 Acceleration Threshold (a.th) | 1023 R
R42 Coil current (a=a.thy 50 Rjw ¥
-« »
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Monitoring of Valves, Temperatures, Pressures etc

- - & ™
Temperatures “C Monitors Valvesiatus
Monc-BW7A ! .Q i1 -Post-Mona7A QO A
M2-Post-Mulitiloyer2 .
. (Steppermotor) O EW7:B

2 Or 2 Primary Slits  Post ML-Slit
.q M3-Pre-Minor = oo |

ALl 2 2
U] LIEVEE 2 : .{‘ M4-Post-Mior Pre MoraA  PosthMonoA
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In future control will also be possible
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o Mono-78
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Chopped stepper motor amplifier offer up to 20 times
micro stepping

Linear amplifier are able to support up to 128 micro
stepping

Chopped amplifier are source of electromagnetic noise.
Shielded cables and the use of disc motors which are
10% more expensive but do suppress the noise induced
by the inductivity of the motors

Chopped modules are smaller and produce less heat
load



TINE (DESY/MCS)
%)« Highlights E
— Robotic Sample Changer BW7B
— X33 Sample Changer
— Mulitlayer Monochromator Beckhoff/EtherCat
* Next Projects

— Generic TINE Detector server for the Pilatus 500k and the
MAR 555 Flat panel Detector

— — PXIl integration of a Fast digitizer 1GS/s
: and a FPGA (NI)

T



Instrumentation group Petralll

Group leader: Stefan Fiedler
— Andres Pazos Pilatus
— Mario Di Castro since 7/2007

Doris Instrumentation group

Group Leader: Christoph Hermes
— Bernd Robrahn Beckhoff PLC programming
— Lifu Gao
— Fernando Ridoutt

Dimitri Svergun SAXS group
— Timo,Alexej,Daniel Franke X33 SC,Pilatus, CANOPEN

« COSYLAB (Roc Stefanic TANGOZ2TINE)

e Phil Duval, Reinhard Bacher, Mark Lomperski DESY/MCS
Hong Gong Wu Beckhoff integration CDI

o Stefan Weisse DESY Zeuthen Video system
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