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CALICE Work in HD

Test Beam and Data Analysis

SiPM Characterization
SiPM Simulation
SiPM/Tile Quality Control System

SiPM Readout Electronics
[To be partially financed by AIDA]
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•Measure SiPM parameters

•Compare simulated spectrum to measured spectrum:

•Good agreement for low bias voltage (low PCT , PAP)

AHCAL Meeting 01.07.2010   -   A SiPM Simulation for the Full Dynamic Range

SiPM
Simulation

                      CALICE HCAL Main Meeting DESY Hamburg 2010/07/05Alexander Kaplan

EM fraction from Deep Analysis

12

• All physics list predict a 
too high fEM

• Above 25 GeV fEM for 
DATA seems to be 
constant (can be effect 
of clustering)

• Overall FTF_BIC is 
closest to DATA
(within 10%)

• Differences between BIC and BERT models visible. 
BERT are all equal above 35 GeV, BIC are equal for 
lower enegies and start to differ at higher energies.

Hadronic Shower AnalysisChip Development



ASIC Development in HD

Heidelberg:
Two test chips produced ...
[financed by Helmholtz-Alliance]

KLauS: Kanäle für Ladungsauslese von SiPMs 
[Channels for Charge Readout of SiPMs]

AMS 350 nm CMOS technology; 4 channels; 
SPI interface controlled by FPGA; Bias DAC tunable; 
High signal/noise ratio [>10, 40 fC signal charge]; 
Fast trigger available [pixel signal jitter < 500 ps]; 
Large dynamic range up to 150pC

STiC: SiPM Timing Chip 
[Fast Discrimination for ToF]

AMS 350 nm CMOS , 4 channels;  
Leading edge & constant fraction trigger;  
Bias DAC tunable ~ 1 V; power < 10 mW/channel
Pixel jitter ~300 ps, time of flight capability 



ASIC Development in HD

KLauS 2.0:

STiC 2.0: 
Power reduction
Power pulsing
I2C Interface 

Integration with SPIROC
...

Differential readout
Tunable hysteresis
...

Performance
measurements ...

Further
upgrade plans ...

KLauS Chip
SiPM photon spectrum

STIC Chip
LED trigger test, few pixels fired

KLauS 2.0 analog channel upgrade

new analog part planned this year with more channels

with I2C inferface

AMS 0.35um SiGe , benefit from bipolar

submission in Nov. 02

Wei Shen KLauS status Update July 06. 2010

I2C for KLauS 2.0

Noise ...
Timing ...
Linearity ...
Bias Tuning ...


