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> Ubersicht Slow Control
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» Testpulsmessungen
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Die Universitat Hamburg entwickelt
und baut den Precision Tracker aus
ca. 10.000 Driftrohren, die in 12
Wanden angeordnet sind und zur
Bestimmung des Impulses der
Myonen dienen.

Diese Driftrohren missen mit Gas, Hochspannung, Betriebsspannung ver-
sorgt werden, Diskriminatorschwellen gesetzt werden etc. -> Slow Control
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> Ubersicht Slow Control

» Gas (-> Vortrag Torben Ferber)
» Hochspannung (HV)

» Betriebsspannung (LV)
» Boards (OSUB und OTB)
* Schwellen (Diskriminatorschwellen)
* Temperaturuberwachung
* Testpulssystem
* Triggersystem
» SC Datenbank
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> Ubersicht Slow Control
HV

CAEN Power Supply
gesteuert und ausgelesen
per Ethernet

Crate
PowerSupply

CAN Bus Anbindung
(Software WinCRM)

4 OsuB
(Support Board)

in Board pro TDC
per CAN Bus gesteuert
(Controller Area Network)

OTB
(Trigger Board) [ i

Schwellen
w Testpulse und
& Temperaturmessungen

Ein Board pro Crate
CAN Bus Anbindung

LV Betriebsspannung
gesteuert und ausgelesen
per CAN Bus
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Slow Control des OPERA Precision Trackers

1 Q W-IE-ME-R Crate Remote Control Version... E]@ 4
File CAM-Bus Interface Crate Contral Options

Host Computer

HPT1-0 [} gogdy 2350 05 02

HPTI-1 gosdy 2350 0 0

HPT12 = 2 0 0 Crate : 20
= BED D i owerSupply
HPT20 e 0 0

HPT?2:1 o 2350 0 0

:;ii :::: :;:E : : R Crate Remote Control - Selected Crate
HPTE30 gy 235 0 0

HPTS+3r-1 goady 2350 0 0

HP w2 ooy 235t 0 N

1IFTG3) gy 250 0 o

HPT3HC g 2350 0 0

HPT3+5-1 gl 2350 0 0

HPT3+5k ey 2350 0 0

HPT345H2 gy 235t v N

RPTEn 4D g 2350 0 0

HPTE-4r-1 =l a 0

HPTB+41-2 —— N N

HPTB+41-3 B N N

HPT4+6H —rd 0 0

HPT4+6H1 e N N

HPT446H2 e v 0

HPTeR o 2350 0 06

(Support Board

I3 OSUB testpulse

OSUB testpulse

-Single Boards

OTB
(Trquer Board)

=1 i sl | N > | Choose = — =
Silia B X| ‘ B et Sl : 5 OSUB thresholds
ProgramHelp 3 \ T Crate Ad,
. Program
OTB (Trigger Board) Board Ad
g OSUB thresholds
Can nifce: | Fimwas Pk |
Cateaddess: [ +| Stat ONsews [T 00 EeLDEL e - value threshold
Mask Register N - i — - AEX] 2. - Bl - typical value: 50 myf
[ I~ plugged cable hexdlecimal Value (0 . 1F): | . \
7 | e | Fead | ﬁ Ei?ﬁjf&jé&’” (Disabled/E nablec) — destination
= 7 L Digital SM1 LV Analog SM1 niow all boards
Trigger Selection decimalvalie (0.3 ) e B e Channel = on dl boards of all crates on crate 0., 11

0 =] _wite | Reat [ O2ouol3  T:3outofd

volsgelV] g Volsge ] [g ’—Ll
Zdowol5 FRandom  DefalVake 0 ‘ ‘ @ odd a C oncrate |0 crate 0. 11

Cuentld] [0 Curentlt] g
Testpulse Temperatue (€] [o Temperaue ] [§  odd/d " onPT wall |1 | PT1.12
432110 0.4 channels .4 m Status o | s e
TP Enafle | OF  picii | festpulse evey second a u rg I V T T " oddol| e
L

Delays = 7 e EvVER
delay = 20ns + calibration* Value (0 . 255) -
66543210 Veeln 25 0. 4 channel . 4, cabralion 05 LYDiakal 242 Lok SM wiite
(el ol of o ot ol i T 5: dely ofsignal TOR, calibraion 0.5 10 thes) o 1D fhes) o
§ dely o stop sonal.cabation 5 vatese] [ VotegelMl [5 -
- Timer o
Pulse Widh cuentltl 5 el 5
i . pulse widthin nanosecands Temperatue [C] [ Temperatue (] [ 2000 -« |z [Timer] Off -
=] sa default value: 200 Status e Status S —
e o | oFF| _oN | oFF|
[ S Reset TOC value, TDC status and TOC reset
Update
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= W-IE-NE-R Crate Remote Control Version 1.32.1
Datei Can-Bus Interface  Crate Control  Options

Host Computer

Crate : 10
Crate off

Crate : 1
Crate on

Crate

PowerSupply

I Crate Monitoring &

[

W-IE-NE-R Crate Remote Monitoring

)

J

[ Crate Number: 4 Crate on
Channel Voltage Current Crate Temperatures
0 5.03 2.45 1 25°C
1 12.0 0.13 2 —
2 0.00 0.00 3 —
3 0.00 0.00 4 29°C
4 -h.22 0.84 b —
5 -12.0 0.13 6 —
b 0.00 0.00 7 29°'C
i -2.02 1.16 8 =
Set Fanl Fan2 Fan3 Fan4 Fan5 Fanb

1200 1620 1620 1680 0 0 0 RPM

Fan tray software version : UELG00O 3.00

CAN-bus software version : CAN1.03
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Channel

HFT1-0
HFT1-1
HPT1-2
HPT1-3
HFET2-0
HPET2-1
HPT2-2
HPT2-3
HPTS+3r-0
HFTS+3r-1
HPTS+3r-2
HPTS+3t-3
HFT3+51-0
HPT3+51-1

HPT3+51-2
HFT3+51-3

HFTE+4r-0
HFETE+4r-1
HPTE+4r-2
HPTE+4r-3
HET4+61-0
HFET4+E1-1
HFET4+61-2
HPT4+61-3

Status

good
good
gaood
gaood
good
gaood
good
good
gaood
good
gaood
good
good
gaood
good
gaood
good
good
gaood
gaood
good
gaood
good

gaood

> Ubersicht Slow Control

= OPERA PT High Yoltage Detail Monitor SM 1
Set

2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350
2350

High Precision Tracker Web Access

High Voltage HPT1-0

High Voltage HPT1-1

[ ]
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High Voltage HPT1-2




S LV

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg

&3 LV Control

M)

LV Control

LY Digital 5M1

10 [hex] ’D—

Woltage [V] lgi
Currenit [£] lgi
Temperature [T] lgi
Status o=

ON OFF
LY Digital 5M2
1D [hex] i}

Woltage [v] lgi
Curretit [2] lgi
Temperature [°T] lgi
Status o=

on_| o |

Update

Close

LY Analog SM1

1D [hex] ’D—

Yoltage [V] lgi
Currert [2] ’07
Temperature ['C] lgi
Status o=

on_| o |

LY Analog SM2

1D [hex) ,D—

Woltage [V] lgi
Curret [2] lgi
Temperature [°C] ’07
Status el

M OFF
new device | Help |




OTB

(Trigger Board)

r .
‘hﬂl_

L

3 OTB start

8=X]

Program  Help
OTB (Trigger Board)

Start

O erace: |

Cotobckdess: [§ o] St CNgEs [ o

Mask Register
""" 7T~ plugged cable

=] e | Resd [[
Trigger Seloction

0 <] wie | Read [[
Testpulse
43210
CCCTV  Enable | OFF
Delays

6543210 Valuel0255

(il ol olf ot oll olf ol T INES) T

Pulse Width
Vae (02851 [100 o[ get
e

e[ et

Fimware Rt |

hexdecimal Valus (.. 1F).
ODOEEEEE E=1/0 (Disabled/E nabled)
it Value: 0

lecimal Value (0..3)

wofd 1 3auefd

o
020
24ouof5 3 Random

Defouit Value: 0

0. 4 channels 0.4

Testpulse

delay = 20ns + caliaration * Value (0 .256)
0.. 4 chamel .. 4.c: )

pulse width in nanoseconds

dfault valug: 200 s

TOCvalue, TDC status and TDC reset

Triggereinstellungen

Steuerung per CAN...
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Schwellen
Testpulse und
Temperaturmessu

“ Slow Control des OPERA Precision Trackers

OSUB
i (Support Board)

3 OSUB testpulse

Choose

OSUB testpulse

Single Boards

3 OSUB thresholds

(=1

Crate Add
Board Ad

Set Del

200 -

Program
OSUB thresholds

- value threshold

] - typical value: 50 mf

destination
niow all boards

= on dl boards of all crates on crate 0., 11

2000 - |ms (Timer)

Channel

& odd a ¢ oncrate |0 Tl crate0.. 11

éﬁf " onPT wall |1 2 | S e
ngen-

" odd ol operate

7 even Write I

Timer Start - Stop

off switch on

10
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#2200 Slow Control des OPERA Precision Trackers

- CAN-Programmierung
Controller Area Network (Feldbusstandard)

CAN-Netz als Linie OSUB OSUB OSUB
0 1 n

I e

CANHigh
120 O CAN-Bus-Linie 1200
| CAN

CAN-Nachricht e ‘
111 1.1 1 410..64 15 1 1 1 7 3

= g Realisiert

25 | 2 B = mit VisualBasic
2 |egg |£ = £%2% 2 _ | und CAN2USB-Adaptern
flsl%5e|8 3 |2 555 £ 2 o (entsprechende .DLL
£5 25828 B |g g9 & 2 und BAS-Dateien)
W2l x2x A () O Omm W £ m
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=222 Slow Control des OPERA Precision Trackers

- CAN-Programmierung
z.B. Software, um Diskriminatorschwellen zu setzen...

£3 0SUB thresholds 'ZI@I
OSUB thresholds Die Schwellen werden per e 2

value threshold O S U B d Uf VO rve rSté rke r- I \ ﬁ Diskriminatorschwelle
CIE platinen an den Driftrohren | W

gespeichert und Rauschen | |
& onallboardeof sl cales omerms 0. 1 dadurch herausgefiltert. 1
Concae [0 ] aen. 1 I Signal [mV]
" onPT wal |1 i | e
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Slow Control des OPERA Precision Trackers

- CAN-Programmierung
z.B. Software, um Diskriminatorschwellen zu setzen...

EY OSUB thresholds mE <)

Program I\Illltlpthtdt
OSUB thresholds 60 I l | l | l
value threshold ‘ ‘ ‘ : ] :
[ —
|5q - typical walue: 5O b ")O
. 3k
destination i _ILO -
now all boards A '
(+ onall boards of all crates oncrate 0 .. 11 P
(" oncrate |U Tl crate0.. 11 _5' 30 =]
" onPT wal |1 * PTi1.12 A
+~
—
operate 3 20 -]
frite =
10 —
0 | | | | | |
20 30 40 50 60 70 80

Diskriminatorschwelle [mV]

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg 13



- CAN-Programmierung
...oder um Testpulse zu generieren

= OSUB testpulse

OSUB testpulse

Single Boards

Choose Crate and Board

Crate Addiesz [ = easy way... )

Board Address [ =

Set Delay hirst
value 0. 255 in
200 - zet delay [zingle) | steps of B ns

Channels

odd and even channels

f* odd and even
can be controlled

" odd/even altemating separately

= odd onl the nurr!bering of the
odc ony date_ltaklng may be

™ even only deviates...

Timer Start - Stop

2000w |ms [Timer] Oft switch an

cloge

All Boards
Trngger Play

Read Trigger | hazk Out | Rewrite

Delay
Delay Value .
value 0. 255 in
200 - el ol zheps of B ng
Testpulse

Start

All Delayz and Testpulse

Delap Walue Set all Delays: and Loop Testpulze on all
00 - Boards of Crate 0 .. &

Start

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg
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- Testpulsmessungen

Per OSUB werden Testpulse zu den Driftrohren
und somit in die Ausleseelektronik gesendet.

TDC = ‘ OSUB ' Funktion der Testpulse

/ E l__(analfunktion testen
» Ubersprechverhalten
(Crosstalk) testen,

gerade/ungerade Kanale separat
steuerbar

» Signallaufzeiten
messen

Kabel

Vorverstarkerplatinen

Driftrohren

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg 15



; : Slow Control des OPERA Precision Trackers
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- Testpulsmessungen (von Eike Frank)
| All test pulses | Cable length [m] Kabe”énge
9

17 16 15 14 13 12 1" 10
lIIII|II\I|IIII|\III|\II‘|IIII|IIII!I\II|

14000

M_

12000

Number of hits

ﬁ”

o]

(=]

o

o
I\||II\|II|‘I|I|\II|III|\II|

|
O.L.. ILJ’H |.‘...“H4 ;|..‘...|7M|

790 810 820 830 840 85 0 870 880
TDC time [ns]
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. Slow Control des OPERA Precision Trackers

I » Testpulsmessungen (von Eike Frank)

- o) L] (s Kanal-

>99% der
Rohren
funktionieren
einwandfrei

Rauschen
<0,28% ohne
Signal

[T ERIERNY Y O (v

N L e
O T G T O Y O OO O
LEOSBUOREN KA ELACAS NIRRT KIRERTN SREVEREP LSRNV SRR CRIAS)
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» Triggersystem

4 SHeeL D) OPERA Trigger Board
£ b Block Diagram of Master 5V Supply
i PR - (s gl
g LVDS DS1023-50
T GPLD ETaR e CPLD
g ) D51023-100
+ BsAz [ 0-255 nsec cPLD
AND
IN1T 34 OR1
TROUT
E TORIN e, S
9 T | DS1040-D70
N2 34 E ORzZ g 30-70 nsec
: a2
DS1023-50 .
NI 4 oRa BT i 5 f Ef;';:
= T
o
N4 14 oRa IR =4/ o | oatoen-500
Dala | E | 01275 nsec
fe—z  TTL Z =) MF. T
ax — & & o e
s b = T
SNESLVDS381 Dat,
CAN Bug TET (Eat) TDCS01 St To Skave
“ i PIC 18Fa48 BEAD o (msc)
| omose |
T TES, IN2t. 1. Exp.- FIEIK, Unl HA
OPERA Trigger Board
Block Diagram of Slave 3,3 V Supply
MAX7032AE-4 IDTASFCT3805A 3 SNESLVDS31
GPLD
From Master >
oR FAN 9 LVTTL 209 ieme
StopSignals g | " our 5 ta TDC's
From OSUB T

Propagation Delay: < dngec  Propagation Delay: < 3nssc

slave

Propagation Delay: < 2nsec

Pinto Pin Skew: < 0,2 nsec Binn P Skbir:. -<0iansed
Part (o Part Skew: < 0,5 nsec Part o Part Skew: < 0,8 nsec

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg

Opera HPT Trigger
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drift tubes *FC!

ir;un slah

trigger A

» Triggersystem

RPC

4

RPC 11

majority

L coincidence

trigger B

internal note # 71:

Slow Control des OPERA Precision Trackers

RPC 19

DT 4 DTS5

RPC 21

trigger C

“Concept of the Trigger System for the Precision Tracker”
G. Felici, A. Paoloni, R. van Staa, R. Zimmermann

Christoph Galinitz, DPG-Tagung, Marz 2007, Heidelberg
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» Triggersystem

& (SUB and OTB

. Slow Control des OPERA Precision Trackers

File CAM Connection Data Base Connection  Help

Start T CéM test

| 0SUBsingle | DSUBthesholds | OSUBtestpulse |

OsuBterp | [TE

OTB (Trigger Board)

Start

Can Interface: |

Crate Address: g > Start CAM Status: |

Maszk Register
[T I I I plugged cable

] e | Aesd [

Trigger Selection

o =] _wie | Bead [

Testpulse
40320
Frrre | O |

Delays
65 4 0 “alue [0.255)

S|
cias e e m
FPulze Width

Yalue [0.255) [1on  «

C

status: |

Firrmware Rel |

hexdecimal Yalue (0 .. 1F):

OOOEEEEE E=1/0[Dizabled/Enabled]
Default Value: 0

decimal Yalue (0 ..3):

0 2owof3d  1:3outof 4

2 douaof5 3 Random Default Value: 0

0.4 channels 0.4

testpulze every second

delay = 20ns + calibration *Value (0 ..255)
0.. 4 channel 0. 4, calibration 0.5

5. delay of signal TOR, calibration 0.5

B: delay of stop signal. calibration 5.0

pulse width in nanoseconds

default value: 200 ng

TDCwalue, TDC status and TOC reset
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Trigger Software

verschiedene Triggereinstellungen

2 aus 3 Koinzidenz

1 aus 3 (Random)
erweiterbar auf

3 aus 4 Koinzidenz und
4 aus 5 Koinzidenz

d.h. flexibel anpassbar

20
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» Zusammenfassung

* Fur den OPERA-Detektor baut und entwickelt die Universitat
Hamburg den Precision Tracker aus ca. 10.000 Driftrohren.

* Slow Control System fur den PT groRtenteils fertig.

* Boards zum Setzen von Diskriminatorschwellen, Generieren
von Testpulsen und Temperaturmessung (OSUB) sowie
Boards zum Steuern der Triggereinstellungen (OTB) werden
per CAN betrieben.

* LV-Gerate und Crate-PowerSupplies werden per CAN gelesen.

* HV-Gerat wird uber integrierten Ethernetanschluss gesteuert.

* Gesamte Slow Control Software auch von Hamburg aus
steuerbar (remote).

Christoph Gdlinitz, DPG-Tagung, Marz 2007, Heidelberg 21



Slow Control
des OPERA
8 Precision Trackers

bmb-+F - Férderschwerpunkt

OPERA

Grollgerate der physikalischen

Grundlagenforschung
Ende...
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