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Example 1
Problem: Find Q-pt (ID, VDS)

Assumption: Transistor is saturated. 
Analysis: Simplify the circuit,

Thevenin Equivalent
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SRDIGSVEQV +=Since IG=0,
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021.705.02 =−+ GSVGSV

V66.2,V71.2 +−=∴ GSV

Since VGS<VTN for VGS= -2.71 V 
and MOSFET will be cut-off,

V66.2+=∴ GSV and ID= 34.4 µA

Also, DSVSRDRDIDDV ++= )(

V08.6=∴ DSV

VDS>VGS-VTN. Hence saturation 
region assumption is correct.

Q-pt: (34.4 µA, 6.08 V) with 
VGS= 2.66 V

Note: body effect and channel length
modulation effect have been neglected.
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Example 2

Assumption: Transistor is saturated 
(since VDS= VGS)

Analysis:
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V00.2,V769.0 +−=∴ GSV

Since VGS<VTN for VGS= -0.769 V 
and MOSFET will be cut-off,

V00.2+=GSV and ID= 130 µA

VDS>VGS-VTN. Hence saturation 
region assumption is correct.

Q-pt: (130 µA, 2.00 V)

Problem: Find Q-pt (ID, VDS)
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Example 3

Assumption: transistor is 
saturated 

Analysis:

But VDS<VGS-VTN. Hence, saturation 
region assumption is incorrect 
Using triode region equation,
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V3.2=∴ DSV and ID=1.06 mA

VDS<VGS-VTN, transistor is in triode region 

Q-pt:(1.06 mA, 2.3 V)

Problem: Find Q-pt (ID, VDS)

VGS=VDD=4 V
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Example 4 (PMOS)

Assumption: transistor is 
saturated (since VDS= VGS)

Analysis:

Also 0)kΩ220(V15 =+− DSVDI
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V45.3,V369.0 −−=∴ GSV

Since VGS= -0.369 V is less than 
VTP= -2 V, VGS = -3.45 V

ID = 52.5 µA and VGS = -3.45 V 

Hence saturation assumption is correct.

Q-pt: (52.5 µA, -3.45 V)

TPVGSVDSV −>
Problem: Find Q-pt (ID, VDS)

DSVGSV =Since IG=0,


