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�<�“...at one famous laboratory during this period all intending  
 research students were tested in the dark room for their ability 
 to count scintillations accurately. Only those whose eyesight 
 measured up to the standards required were accepted for  
 nuclear research; the others were advised to take up  
 alternative, less exacting, fields of study” 
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From Janesick 

Bandgap of Si at 300K = 1.1 eV 

� pure Si transparent for � > 1.1 �m 

Ignoring reflection … 

Visible light or x-rays: 

4-5 orders of magnitude 
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p Si 

n+ n+ 

L 

SiO
2 

tOX 

p+ 

MOS Transistor 

p Si 

SiO
2 

p+ 

pn Diode 

n+ 

O
22 
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MOS Capacitor 
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CCD CMOS 

tOX (Å) 
500 - 
1000 

5-20 

Well depth (�m) 2.5 0.5 
deeper for RF 

Implant (�m) 
~1 
channel 
stop 

0.1 
S/D implants 

V �10 
<3.3 
<2.5 
<1.x … 

Poly layers 3 (2) 1 
2 for analog 

Subst. quality Low 
leakage 

Don’t care 
Except opto 
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Acquisition 
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This should be depleted – generally thin with 

conventional processes 

� add a layer which can be used as an electrode 
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LBL CCD – S. Holland et al. 
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Large projects 

to develop 
hybrid pixels 

���
��
�������

��

����



�����������	
���

������
����	�������
������
����
���������������������������������
����
�������

Barrel outer half-layer 

338 modules 

15.6M pixels 

A-side end cap 

144 modules 

6.6M pixels 
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