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Bulk CMOS vs. SOI CMOS 

In SOI, Each Device is 
completely isolated by  
Oxide. 
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Features of SOI Monolithic Pixel detector 

Bonded Wafer (High Resistive Substrate + Low Resistive Top Si). 

Standard CMOS Electronics (NMOS, PMOS, MIM Cap etc. ). 

Monolithic Detector, No Bump Bonds (Lower cost, Thin Device). 

High density (Smaller Pixel Size is possible). 

Small capacitance of the sense node (High gain V=Q/C) 

Industrial standard technology (Cost benefit and Scalability) 

Explore the possibility of SOI 

detector for future experiments 

(ILC, SLHC, Super-Belle etc.) and 

other applications (Medical, 

Material etc.) 
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FD-SOI Structure 
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Circuit on

L Junction Capacitance  

 

No Well junction, Thin Film : 

  Low Leak,  

 Low Vth Shift (H

Small Active Volume : 
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(Ref. 'SOI Technology' by Jean-Pierre Colinge, Springer) 

Bulk CMOS SOI CMOS 
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Isolation between Analog and Digital Part 

10-40dB lower than Well isolation of Bulk, when High-Resistive 

Substrate is used 
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Smaller Junction Capacitance 

Copyright 2007 Oki Electric Industry Co.,Ltd 
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FD-SOI can be operated in 4K to  300˚C. 

Small Temperature Dependence 

No latchup, Less leakage, Less Vth shift 

due to less change in depletion width 

Copyright 2007 Oki Electric Industry Co.,Ltd 
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μ

Process 0.2μm Low-Leakage Fully-Depleted SOI CMOS  (OKI) 

1 Poly, 4(5) Metal layers, MIM Capacitor, DMOS option 

Core (I/O) Voltage = 1.8 (3.3) V 

SOI wafer Diameter: 200 mm ,  

Top Si : Cz, ~18 -cm, p-type, ~40 nm thick  

Buried Oxide: 200 nm thick 

Handle wafer: Cz 700 -cm (n-type), 650 μm thick 

Backside Thinned to 260 μm, and sputtered with Al (200 nm). 

An example of a 

SOI Pixel cross 
section 
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MPW (Multi Project Wafer) run ~Twice per Year
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CNTPIX2 Pixel

~600 Tr/pix 

x 128 x 128 

= 10,000,000 Trs 
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MIM Capacitance       1 fF/μm2 

Gate                    8 fF/μm2 

Metal ~0.05 fF/μm2
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