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Development of the Pixel OR SOI Detector
for High Energy Physics Experiment

Y. 0no, A. Ishikawa(Tohoku Univ), Y. Arai, T. Tsuboyama(KEK), Y. Onuki(Tokyo Univ),
T. Imamura, T. Ohmoto, A. Iwata(A-R-Tec Corp)

P2 1S 0% S W b
SOl PIXel detector (SOIPIX)
SOl(Silicon On Insulator) wafer substrate = “Sensor”
Monolithic detector
budget

e, Motivation = SOIPIX’

V5

Target : Vertex detector @ High energy Experiment
Search vertex point of the b/c-quark particle decay
» Reconstruct charged particle track

» Separate effective event from High background = o
- > complexfunctions n  xel
S s ! SR oa
W 81 polnt resaution o SOl CMOS readout
Low Occupancy > Iowp ton
Low Material Budget o » sty temperature.
etc Z Nots a
Suitable for vertex detector.
3 PIXOR Concept LT 02 10 12 10 02 10 1% ¢
. thiclchp On Sensor) Psel ~ New Readout Scheme ~
ut, a Monolithic(chip On Sensor) Pixel Detector is ...
1 segmentation, S/N PIXel OR (PIXOR)
- N P 1. Divide signalinto 2
Material Budg direction (X,Y)
WMounting many functionalities on 2. Take OR along 2 direction
= the chip, pixel size is limited by its 1 pixels (X,Y)
= arge circuit area 3. ORsignalis processed by
pixel size = L pisel circuit ®Low point resolution ~ Readout circuit
4. Get 2-dimensional hit
While, a Strip Detector is Information
cto Strip => low segmentation, S/N
i (comparing o 8 Piel detector) b & pixe OR (16 pixel => 8 channel)
I ®High Occupancy ectve Chreuit Nam
Y~ ®High Material Budget e ”‘"“"‘“"‘ “'” o 2n
Large strip area= no constraint n a3upe n°n pixel iobuely (PIXOR)
for strip pitch (generally of-sensor) By sharing the circuit area with logical OR pixels, we adjust
1 channel = large sensitive region High point resolution High point resolution & Occupancy

2008

PIXOR1 Evaluation

We fabricated first prototype named “PIXOR1”, and checked following 3 contents.

PIXOR1 parameter Shaper Output Trigger Circuit

* Binary Hit Info.Large area) Pre-amo+shaper response for Cd-109 ] | [1 channel circuit IN/OUT (test o

« shaper Output (small pixel OR block)

Lapis 0.20um SOI process|

O Hit Information is stored at each
channel for the trigger latency time.

PIXOR1 circuit

oz Hiifo

nal is equally divided into 2
directions with 2 separation diode.

DigtalcLr

Discriminator @ Future prospect

- Through a beam test, measure ts

efficiency , cluster size for MIP
optimize the time constant of the
Pre-amp + Shaper

More complicated digital circuit for
the trigger readout

Analog |# Digital

Analog : Pre-amp + Shaper + Discriminator
> Binary Readout (Hit or not)
Digital - Store hit information for trigger latency time p SRS N |
Vth(mv)

> Down Counter (Hit=>Count Down)
Noise level : ~ 230 (e-)

il ””
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