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1. Introduction

Electromagnetic CalorimeteECAL
Sampling Calorimeter

Absorber : Tungsten |

Detector Slicon detectorandior cintillation detector

pixelization-> good particle separation
Pixel size 5 mm x 5mm

Electromagnetic Calorimeter(ECA

Today, | will talk about characteristic study of
this silicon detector.



2. Pixelizedsilicondetector

Pixelizedsilicon detectorGipad)
Producedoy Hamamatsu Photonic
Pixel size 5.5 mmx5.5 mm
Thickness 320> Y
16 x 16 pixels

3 Some chips havguardring.

Advantage Collect surface current, prevent an electric discharge, etc.
Disadvantage: Decrease sensitarea, arise crosstalk, etc.

Motivation
Studyingcharacteristics of silicon sensors for optimization
-Measuringcrosstalk caused by guarohgs
-Measuringcrosstalk between pixels ,




2. Pixelizedsilicondetector
baby chip(to compare guanings)

These chips can compare the effect of guard ring.
Pixel size : 5.5mmx55mm ¢ KAO]lYS&aayY oHn”n:

4 x 4 pixels

no guardring 2 guardrings

Sensitive area
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Guardring

\ 3x 3 pixels

Sensitive areg




2. Pixelizedsilicon detector

baby chip with meshed pixels for laser injection ingdels

Hectrode Al

_— Si(covered with SiQ

meshed electrode




3. Measurement

We performed two kinds of measurements
(Guardring Is not grounded

3-1 Temperature and humidity dependence
Measurement of temperature and humidity
dependence on dark current of-fad.

3-2 Lasernjection
Measurement of laseinjectionfor Stpad.

- Tothe edge of the sensors (to see guandg effect)
- Insidepixels (to see intepixel crosstalk)
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Result of Temperature dependence

Temperature Dependence <> bandgap energy
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Result of Humidity dependence

Humidity Dependence

[
X
a
< 1w  Voltage 120 V, Temperature 2@gC
s 0
9 —
— — —V—
> B
o ——
x -
— ==
8 e —@—
1— —y—

C = = 4 . ™

- * Oguardring |¢ 4 x 4 pixels

- _© 2guard rings

= - 1 d . - -

Juar r!ng < 3 x 3 pixels
v 4 guard rings
\_ /
10—1 [ I3|5I [ I4|0I | 1 I4|5I | 1 I5|0I [ I5|5I [ I6|OI | 1 I6|5I | 1 I7|OI 1 1 1
Humidity[%]

No big differenceseen
As humidity increase, dark current tend to increase. (unknown rea



Example : result of 1 guard ring
P rObIem (Temperature dependence)

Temperature Dependence
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Poor reproducibility seen by taking out and in the sensor from the
measuremenbox. (should be fixed)

This shift may be occurred by surface resistanceapipersheet.
(conditionis not good)




3-2 Laseirnjection
Specification of laser Setup

CRYLAS GmbH
DSS10649D2 (Class 3B)
Wave length : 1064m>
Pulse width : ~ 1.5 ns
Pulse energy : > 20> Mulse
~ 10“photons/pulse
Peak power : > 13kW> use ND filter
Reputation rate : 1 kHz
Laser spot size : < 20Y

1064nm =1.16 eV
B{ A Abaigap ghirgy is 1.12 eV
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response of pixatlose to laser point

5y 3-2 Laseinjection
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The Laser is irradiated to gap because pixels are covergdy
by aluminum electrode.
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