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SOIDUIT/N\N—®DEY A: Smart Cut (UNIBOND) by SOITEC

Initial silicon wafers A & B Wafer B

Oxidation of wafer A to
create insulating layer

Smart Cut 1on implantation

induces formation of an in-depth
weakened layer

Cleaning & bonding wafer A to
the handle substrate, wafer B

“_h
Smart Cut - cleavage at the mean T

ion penetration depth splits off wafer A B Low-R

Y - e

Wafer B undergoes annealing, CMP

and touch polish == SOI wafer complete SOI wafer \
Split-off wafer A 1s recycled, becoming or \ Hi-R
the new wafer A or B / New B
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Pl-inciglc of SOI monolithic detector

. 4 - et The idea:
N/ ~. s f-Leeoernive | Integration of the pixel detector and
S \\" : readout electronics in the wafer-
3 \% bonded SOI substrate
| . . MMOS Tr
E .: pn junction
A J' Tesetesnt® Electronics < Device layer
? ‘ = Low resistive
parfifle track
_ (9-13 Qem, CZ)

= 15 Lm ThiCk

Tandard CMOS technology

Detector = Support layer
e — = High resistive
(> 4 kQem FZ)
= 300 Lm thick
= Conventional p*-n
= DC-coupled

W.Kucewicz Vertex 2004 - Villa Vigoni, Menaggio — Como, 13 - 18 September 2004
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TCAD Simulation --> Tsuboyama, (Hazumi) Talk

n+ guard ring p+ stop
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SOI Pixel Process step flow

(@D After Gate stack formation (with extension and sidewall formations)

SOI
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% Handling wafer /
@ Box Window photo lithography and etching
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® Contact etching
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Thermal Donor Generation in high resistivity wafer

o SOITECE#EM Y T/N—IT. pBI(EKRMREE) , >1k Ohmecm, Cz
(Czockralski) Si wafer.

o CzwaferldIBEREENLERMNE <. BUNEICK Y Thermal DonardS 4
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TD generation on High Resistivity Wafer

J. Harkonen et. al., “Proton irradiation results of p+/n-/n+ Cz-Si detectors
processed on p-type boron-doped substrates with thermal donor-induced space
charge sign inversion”, NIM in Press.
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Space Charge Sign Inversion
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Effect of Back Gate Voltage

BOXIZ45 — FEE{LIED 10058 WNEXDH B D, TrOEEIL
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Isolated PADs will be used for
connection of Detector, Bias and
Guard Ring voltages.
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Guard Ring

Corner Pad --- 32 pad
VDDCORE 3 x 4 = 12
GNDCORE 1 x 4 = 4
VDDOUT 1 x 4 4
VDD_pre 1 x 4 4
GNDOUT 1 x 4 4
Vddx 1 x 4= 4

I1/0 Pad --- 28 pad

Isolated PAD --- 16 pad

Total --- 76 Pad

15



Detector Edge Side View
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TEG Design status

Nick Name | Service | deadline Contents Principal
Designer
VDECTEG1 | VDEC 10/7 Preamp, TOT, Comparator, Active Feedback, etc. Ikeda
Completed! --> Ikeda Talk
RadTEGIp shuttle | 10/14 | Pixel TEG, Tr TEG, Ring Oscillator etc. Arai
RadTEGIn Several cells (Tr TEG, Ring Osc.) are completed.
PixTEGIp shuttle | 10/14 Pixel Array Arai
PixTEGIn Several cells (Adr decoder, Buffer ...) are
completed.
StripTEG1p | shuttle | 10/14 | Short Strip Sensor Prototype (TCAD Verification) Hazumi
StripTEG1n --> Hazumi, Tsuboyama Talk Tsuboyam
HawaiTEGI1p | shuttle | 10/14 | Imaging Hard X-ray Compton Polarimeter SOI Varner
HawaiTEG1n Sensor
--> Gary, Elena
2005.10.4 #HFHEX AERFARTERES@KEK

17
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Pixel TEG
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IHXCP(Imaging Hard X-Ray Compton Polarimeter)

U Of H awa I I set bassline ,z’f- * Yhass
S LAC x“"x.\xx 1 "+ Foow enable
W1 -
T threzhold i -12 - .
DAC = .+ Lhresh
L. NIG
T
L N

Collcethon cleetrode | | . - » “ Row hit

(# 1ol sample
Lo
o]l —
= ol
Pixel Size 200 x 200 UYm
Pixel Array (Detector) Size 2.1x2.1cm G &
Noise <=10 e- £ £ 2
Global Trigger Rate 500 Hz g :g :
Single Pixel Rate 10? mili-Hz 5 X
Trigger Threshold 0.5 keV %
Trigger Latency 1-2 Us *
Power 200 W/pixel
Total Array Power 2 W
ADC precision 12 bits
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IHXCP TEG

Digitizing
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4x4 array
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