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~8000 channels

SiPM: pixel device

Read out 220 tiles/module  Single tile readout operated in Geiger
with SiPM mode
x6 boqr_d_s__l ______
Power DAQ Interface 6 Analog Boards - HABs Cables ,_f__‘__________________l_: :

I Variable Gain Variable

b = Lha#ge == == == = - Staper €R= = =—
Preamplifier RC2

ASIC: amplification +
shaping + multiplexing
20/03/05

(Sub D) (SC__,SE] (18 channels each)
Base Board 2 /

HBAB |

; | * . Connectors to SiPMs
Receiver Electronics C1: 2 x 14 pins,

(Communication with DAQ) €2,¢3 and C4 : 2 x 32 pins

VFE: control 6 ASICs
connect to SiPM

LCWS2005 - Erika Garutti 2

Readout board



 MIP calibration

e Pixel calibration:
SIPM non-linearity i«

* SIPM response
function

20/03/05

500 |

SiPM signal

200

0
ADC channel |

1004

104v

25 ]

10 100

Ty Ty
1000 10000

. Number of phe ‘

1 10
Ene

100
rgy Deposited, MIP

E (GeV) = A(ADC) *
px/ADC *
pe (px) *
MIP/pe *
GeV/MIP

Energy = ADC-count *
electronics *
SiPM response *
Light yield *
sampling
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ltlon: more iec

Smgle p|3(°°ehl - => # events: 6 10°
=> time 1-2 hours
-Low intensity LED light > weekly / monthly

= # events: 10°, time: ~20 min

=> daily
w [ /,‘.w"g -Variable LED light of stable short duration
o / | => universal curve f(T,V)
o _ =» monthly crosscheck
1 =» large dynamic range
4
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Eneray Deposited, MIP
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LCWS2005 -4

Constant
Mean
Sigma

240 260 280 300 320 340

MIP from source

[ ndf
Constant
Mean
Sigma

2616 £0.1025
3769 £0.1276

7787112
57.17 £3419
262.7 +0.1881
3.641 +0.1862




SiPM signal

100 5

10000

Charge injection calibration of ASIC

2000

o
g E5E B

output amplitude [m
8 & 8

o

-+

20/03/05

10 1
Energy Deposited,

amplitude [mV]

] |

-—m— physics mode

—a— calibration mode ]

amplitude [mV]

o

[ =

50

100
input charge [pC]

150 200 250 acn

300

200

100

-100

=200
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physics mode:

1 MIP = 186 pe
1 =180 ns
gain = 2.65

/

1000 1500
time [ns]

R

calibration mode:
1 MIP = 16 pe

T =40 ns

gain = 107

i

200 250 300 350 400
time [ns]




SIPM response function

700 T 1600
600 4 Short pulse s ¢
500_'“ . Lgng pulse = | 1200+
— & _Hile @ 1000 =
2 400 [ .
== =X 800 B
‘gaoo 3 600 (I
S 200 T = Short pulse |
1004 | ' 5651 o * Long Ipulse 1
0- Saco iy | o : : : —
0,0 10,0n 20,0n 30,0n 40,0n 50,0n 60,0n 70,0n 80,0n ¢ GR0 HOek- YRl 2000 Petme  R0eR
Time [ns] ph.e.
Fast pixel recovery =2 Strong dependence of response
time ~ 10 ns function on duration of light pulse
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(-

SIPM T and V dependence

550 12
1 1 - I -
0 e
450 10
g ] o' 8 ’ _
5 1 ° o] sé 500 10
K 350 8 50O 1 ° ° 1
R 38
= T o ]
= %0 ° R . 5
250 6 ]
_ . 1 _
200 +— ; ; ; ; ; ; : — 5 00
8 10 12 14 16 18 20 22 24 26 53 54 55 56 57
Temperature [°C] Bias voltage [V]
Gain =2 1.7% /K, 25%/0.1V

Signal Amplitude = 45% /K, 7% /0.1V
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Tne FICAL module

PM
ed to VFE

| /
12 LEL
1 fiber

Polak, Janata,

(Karstensen) HBAB_BOT

ation
ts of SIPM
ectronics
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Slow Control System

HBAB TOP 3 8X8

38x8
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The stability of the system in within MIP calibrations is

checked by the monitoring system:

2. Gain calibration of SIPM
variation ofgain =2 1.7% /K, 2.5% / 0.1V

3. Temperature and voltage monitoring from slow control
variation of signal amplitude = 4.5% /K, 7% /0.1V

=» compare the 3 correction factors
=>» apply correction if 2 / 3 agree






LED choice:

1500mcd, 26, Smm
NIU,UV-395, 3mm
UV-395, 3mm
MIP

Amplitode [an.]

18 to tiles + 1 to PIN diode s o0 s s tmf‘[‘]
&2-3 LY variation brightest/darkest
20-30% RMS
= N\
e /77 )/
e
14
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PIN diode: G = 1 o= ] ] ]
SiPM: G =10° | | 7

_l_r’_-n.- -.9/_'-.— [ AR —

Due to WLS fiber + scintillator tile:

=>»large pre-amplification needed for PIN diode signal: ~500

=» observed strong LY reduction for increased
Heipm fiber/PIN distance: ~30% / mm

=» constraint on alignment tolerances
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é

Acquisition
Mode

Sample

o

Peak Detect
(< 250M5/5)

o
T ;D__I’_I_'\/_‘Bl:llse EI‘IUEIOpe
I

for LED _
2-10 ns

M20.0ns A Chi

¢+

Chl 500V 260V

Callpration & Monltoring poard

Trig'd

30.80 %

[ PM and Ivos Pinamplifier |

Horizontal Reset
Rocalution Horizontal Autoset
Normal Delay

Mode

A Sample Rate: 2.50GS/s
Average

LED driver allows controlled pulse 0
steering over the range 1-100 MIP 100
with same rise and fall tile 2 oo
PIN diode signal ~ 4 < PM signal 0
=>»Can be readout on the ASIC -400

20/03/05 LCWS20( -s00

100

e e ] —PM | —

- — PINdiode

_I | L1 | | L1 | I L1 | | L1 | | L1 | | L1 1 | L1 | | L1 | I L1 | I 1
40 20 0 20 40 60 80 100 120 140

time [ns]



Established calibration procedure
- already successfully applied to 100 ch. technical prototype
- now to be extended to 8000 ch.

Very ambitious monitoring system required ... on its way

We are actively preparing

for the<testbeam ! _ _
w e'e >WWyvy | e'e” > ZZvy

c dllll (0 DE NEere
it e

60%-+/ E. 30%-E
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