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Resistance

I d = k '
W
L [(v gs − v t)vds −

1
2

vds
2 ]

https://en.wikipedia.org/wiki/
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I-V Characteristics

Slope

https://en.wikipedia.org/wiki/
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Static & Derivative Resistance https://en.wikipedia.org/wiki/
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nMOS Resistance 
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Transconductance Parameters
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Operating Points and Resistance 
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Voltage Divider Output 
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DS

Transconductance and Transistor Size 
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Transconductance  and Characteristic Curves

V i n = V outV i n = V out

βp < βn βp = βn
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Transconductance and Switching

VGSn

0

1
2
3

4

5

VDSn

(0, 5)

(1, 3.7) (1, 4)

(5, 0)

(4, 1)
(3, 2) (2, 3)

(0, 5)

VGSn

1
2
3

4

5

00 VDSn
0 1 2 3 4 5 0 1 2 3 4 5

(2, 1.5)

(V GSn ,V DSn) = (V i n ,V ou t)nMOS more easily turns on

V
out

 easily becomes L,

for smaller V
in

βp < βn βp = βn

βp < βn



Device R, C (2E) 13 Young Won Lim
4/8/16

Transconductance Ratio and VTC
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Characteristic Curves and VTC
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Rn
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Capacitance https://en.wikipedia.org/wiki/
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RC Circuit https://en.wikipedia.org/wiki/
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Time Constant https://en.wikipedia.org/wiki/
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Simple Model
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Simple Model
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Transistor Parasitics 
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Transistor Parasitics 

Cg

Cgs Cds

gate capacitance

source/drain overlap capacitance
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Wire Parasitics 

wires
vias
transistors
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Spice Model

wires
vias
transistors
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Design Rule

wires
vias
transistors
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