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Last Lecture — Large Signal Model
: : nditi
 Strong Inversion — Ohmic Condition
2
w Vps Vas > Vi
Ip = nCox 7 |(Ves = Vin)Vps ——, Vpe < Vg
* Strong Inversion - Saturation
_ uCo W 2 Ves > Vi,
Ip =—=7Wes = Ven)*(1 + AV ps) V.. >V,

e Weak Inversion - Saturation

Ves—Vin
Ip =Ige "Ur Vin-3Up<Vgs < Vip-2 - U;
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Example 5.7

Assuming A=0, design the circuit below, so that the transistor operates in saturation with 1,=0.5mA and
Vp,=3V. The PMOS transistor has V,,=-1V, K,=1mA/V2. What is the largest value that R, can have while
maintaining saturation-region operation?

Vpp = +5V

—]
VD= +3V
Rc:zg Rp
¢ID=05mA
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Exam p I e 5 " 5 10/30/2019

An n-channel MOSFET operating with V_,=0.5V exhibits a linear resistance ry;=1kQ when v is very small.
a) What is the value of the device trans-conductance parameter K ?
b) Assuming A =0, what is the value of the current I, obtained when v is increased to 0.5V? And to 1V?
c) Assuming an A = 0.1V, what is the value of the current I, obtained when v is increased to 0.5V?
And to 1V?
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MOS Behavior — Intuitively

10/30/2019

Choose the plot that best represents
each circuit behavior!
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