Capacitors

e \We can extract for the capacitors:
— Long Channel VT of the transistors
— VT of the parasitic transistors on the field oxide
— Substrate doping
— Fixed oxide charge
— The capacitance of the oxide

— In some cases you can extract the thickness of
the oxide.






A CV Curve can be used to extract important device
data before a transistor is fabricated!
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Find the Area and convert Cg max and Cg minimum to

1 dimension.
From CV Curve
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Find the doping concentration by finding the minimum
depletion capacitance.
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Find the doping concentration by finding the
minimum depletion capacitance.
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Find the doping concentration by finding the
minimum depletion capacitance.
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To Find VT we need the flat band voltage.
find VFB we need CFB.
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To find VFB we need CFB In F so we can look up
the CFB, VFB pair from the original CV data.

CFB = CFB -Area
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VFB is very close to Zero!

It would have
been exactly zero
but reading the
chart introduces
errors.



VT for VFB=0
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Another Example

ITEM

T

k

Eps Si

g

Ni

AREA

CMAX From Wafer
CMIN From Wafer
CMAX

CMIN

CDMIN

NA

LD

CDEBYE

CFB

CFB to READ From Wafer

VFB from CVFB
WM

VT

Ql

Units

K

JIK
Flem

C
cm”-3
cmh2

F

F
Flem”2
Flem”2
Flem”2
cm”-3
cm
Flem”2
Flem”2
F

V

cm

V
g/cm”2

VALUE

300
1.38E-23
1.05315E-12
1.60E-19
1.50E+10
0.00000003
1.01E-15
4.98E-16
3.36E-08
1.66E-08
3.28E-08
1.03E+16
4.0684E-06
3.66085E-07
3.08E-08
9.23E-16
-1.1
2.98E-05
1.06E+00
3.20E+10
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