
For each circuit B through H, follow the procedure on slide #3 to find
the drain current, iD, and verify the mode which is given for each circuit.

For circuit I, stop at step 3a.

For circuits B through I, draw a complimentary PMOS circuit as shown
for circuit A on slide #3.
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VDD = 6V
VGG = 4V
RG = 10kΩ
RD = 500Ω
RS = 200Ω
R1 = 200Ω
R2 = 300Ω
kn = 2 mA/V2

Vtn = 1V
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E: Triode

B: Saturation C: Saturation D: SaturationA: Triode

F: Saturation G: Saturation
I:
QN1: Saturation,
QN2: TriodeH: Saturation



RDRG

VDDVGG

QN

1. Triode

2. Enforce (device equation)
iD = 0.002(vGS – Vtn – vDS/2)vDS

3. Solve
a. Circuit Equations
vGS = 4V
iD = (6 – vDS)/500

b. Solve
(6 – vDS)/500 = 0.002(4 – 1 – vDS/2)vDS
6 – vDS = 3vDS – 0.5vDS

2

0.5vDS
2 – 4vDS + 6 = 0

vDS = 4 +/- sqrt(16 – 12) = 6V or 2V … Choose 2V
iD = (6 – 2)/500 = 4/500 = 8 mA

4. Check
vGS – Vtn > 0, Yes
vDS < vGS – Vtn, Yes
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