
03/20/2005 LCWS2005 @ Stanford

Development of Double-sided Silicon 
Strip Detector

• Introduction
• Electrical Test
• Source Test
• Radiation Damage Test
• Summary and Future Plan

H. Park (BAERI, KNU)
On behalf of Korean Silicon Group



03/20/2005 LCWS2005 @ Stanford

Introduction: DSSD

DSSD cross-
sectional view
High Resistive n-type substrate

N + P +

P +

Initial Oxide(~4,500Å)  

ILD LTO
(Front:5500Å, 
Back:4000Å)

Passivation PE-oxide(9,000Å) 

IMD PE-oxide(40,000Å)  

Double Metal 
Structure

Metal 1 and metal 2 contact (VIA) Metal 1 and metal 2 contact (VIA) 

n+ n+ 
ohmicohmic
sideside

p+ p+ 
junctiojunctio
n siden side

11stst metalmetal

22ndnd metal readout linemetal readout line

•We fabricate DSSD (no company involved; a fab in 
research inst.)
•5” wafer is used
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Introduction: Sensor Parameters

µm118readout trace width

µm99strip width

µm5107225600strip length

sensor512512number of readout

sensor512512implant strip #

µm5050readout trace pitch

µm50100pitch

µm380Wafer thickness

µm55610 X 29460 (include sawing line)Sensor size

n+ sidep+ side
unit
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1st DSSD Prototype 5 MASKs for n-side
6 MASKs for p-side

n+ implanted
p-stop in atoll via in hourglassreadout pad in staggering

guard ring

p+ implanted readout strip

N side P side
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Electrical Test: Cleaning Room
LO T3_E_IV_G uard-ring (Logarithm ic scale)
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Electrical Test: Devicespicoammeter

LCZ meter Auto test system

Probe station

WaferWafer

positionerpositioner

ScopeScope

p+ guard-ring pad

p+ strip pad

N-side Silver paste

n bulk pad
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Optimized Fabrication
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Electrical Test: I-V
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No Source! Noise Test 90Sr Source �Signal Test

Source Test: 90Sr
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Radiation Damage Test : 35 MeV Proton Beam

1012 ,1013 ,1014 ,1015  [ # of proton/cm2 ]
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Radiation Damage Test 
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Radiation Damage: Method

3:45~4:27

3:32~3:36

3:19~3:23

2:56~2:58

2:45~2:46

Time(KST)

1015

1014

1014

1013

1012

8.88X101356.83 nA, 250secC3T2

E3T3

E3T2

G5T2

C3T3

Sensor

8.91X101456.60 nA, 42min

9.02X101357.75 nA,250sec

8X101210.24 nA, 125sec

1.08X10122.78 nA, 63sec

Number of 
ProtonAverage CurrentTarget

1.Log table

2.Test Schematic

φ
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Radiation Damage Test  : I-V Test Result
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Design Optimization and 
Wire bonding

Collaboration Effort with KEK

Readout pads are
In Guardring

Readout pads are
out Guardring

Region1-original

Region2-1/2 [read/strip]
Al Floating

Region3-overhang

Region4-overhang

Region5-1/4 [read/strip]

A type

B type
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Schematics of Readout and DAQ 

Wire bonding

DSSD

VA1(-TA)

HVRC chip

Hybrid Board

FADC

Control SignalFPGAUSB2
DAQ
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Hybrid Board: 1st prototype

15V Supply 2nd Bias 

DSSD

RC VA1st Bias RC Chip VA Chip

Sensor
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VA1(-TA)DSSD RC chip

Hybrid Board

Hybrid Board Design

DSSD

RC VA1TA

bias(HV)

bias(GND)

100 um
1195 um

Guard Ring

N-bulk Pad
P_Stop Pad

Bias Pad

1200 um NV Pad

HV2 Pad
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SUMMARY and Future Plan
• 1st Design Sensor – 5th, 6th, 7th Fab. done
• New Fabrication(2nd Design) is just started

– Expect in the middle of the next month
• Source Test 

– DAQ System , S/N measurement
• Radiation Damage Test

– During summer break
• Hybrid Board Prototype Revision

– Expect by the end of the next month

Stay Tuned !


	Development of Double-sided Silicon Strip Detector
	Radiation Damage Test : 35 MeV Proton Beam
	SUMMARY and Future Plan

