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Last Lecture → Large Signal Model

Condition
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• Strong Inversion – Ohmic

• Strong Inversion - Saturation

• Weak Inversion - Saturation

𝑰𝑫 = 𝑰𝟎∙𝒆
𝑽𝑮𝑺−𝑽𝒕𝒉
𝒏𝑼𝑻

VGS > Vth

VDS < VOV

VGS > Vth

VDS > VOV

Vth-5UT < VGS < Vth-2  UT
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Example 5.7

Assuming λ=0, design the circuit below, so that the transistor operates in saturation with ID=0.5mA and
VD=3V. The PMOS transistor has Vth=-1V, Kp=1mA/V2. What is the largest value that RD can have while
maintaining saturation-region operation?
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Example 5.5

An n-channel MOSFET operating with Vov=0.5V exhibits a linear resistance rDS=1kΩ when vDS is very small.
a) What is the value of the device trans-conductance parameter Kn?
b) Assuming λ = 0, what is the value of the current ID obtained when vDS is increased to 0.5V? And to 1V?
c) Assuming an λ = 0.1V-1, what is the value of the current ID obtained when vDS is increased to 0.5V?

And to 1V?
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MOS Behavior → Intuitively

Choose the plot that best represents 

each circuit behavior!

Circuit (a) ______ Circuit (b) ______
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