
Capacitors

• We can extract for the capacitors:
– Long Channel VT of the transistorsLong Channel VT of the transistors
– VT of the parasitic transistors on the field oxide
– Substrate dopingSubstrate doping
– Fixed oxide charge

The capacitance of the oxide– The capacitance of the oxide
– In some cases you can extract the thickness of 

the oxide
1

the oxide.



CapacitorsCapacitors
NMOS CV
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A CV Curve can be used to extract important device 
data before a transistor is fabricated!

NMOS CV
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Find the Area and convert Cg max and Cg minimum to 
1 dimension. From CV Curve

NMOS CV
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Find the doping concentration by finding the minimum 
depletion capacitance.p p
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Find the doping concentration by finding theFind the doping concentration by finding the 
minimum depletion capacitance.
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Find the doping concentration by finding theFind the doping concentration by finding the 
minimum depletion capacitance.
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To Find VT we need the flat band voltage ToTo Find VT we need the flat band voltage.  To 
find VFB we need CFB.

8



To find VFB we need CFB in F so we can look upTo find VFB we need CFB in F so we can look up 
the CFB, VFB pair from the original CV data.

VFB is very close to Zero!

NMOS CV

VFB is very close to Zero!
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but reading the
chart introduces 
errors.
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VG (V)

VFB



VT for VFB=0
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Another Example
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Another Example
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