
Capacitive matching for MOSFET Charge-Sensitive
Preamplifiers with Constant Current
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where

with the currentId, lengthL, and impulse responseh(t) held constant, the optimum size for a
device in strong inversion is found from:

(2)

We find

(3)

or

LargeW/Id ratio eventually leads to weak inversion operation. Thengm is independent of W so
any increase of W degrades the ENC. Taking this into account:
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MOS I-V Characteristics

Linear r egion :

(1)

Saturation region :

1. Strong inversion :

(2)

2. Weak inversion :

(3)

Note:n is ratio of bottom (JFET)/top (MOS) gate control:

; typically n~1.2 - 1.5
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Regions of operation
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gain
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tion

Noise

in
2 8nkTgm 3⁄=

vn
2 4kT

ρ
WLf
-----------=

4kT Rn vn
2

in
2

gm
2

-------+=

Rn
ρ

WLf
----------- 2

3gm
----------+=

Drain current thermal noise:

Flicker noise:

Input-referred noise voltage:
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MOS Transistor

Charge in inversion layer controlled
by gate-channel voltage

NMOS device

Cross-section of n-well CMOS process
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