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QUIZ NO. 5§ - SOLUTION
(Average Score = 6.2/10 of those who took the quiz)

A PMOS commen-drain amplifier is shown.
Assume the parameters of the transistor are kg

=0.5mA/V2, Vyp=-1V,and A=0. (a.) If
Isp = 0.5mA, find the small signal model

Vop %))

parameter values for g, and r,,. (b.) Find an

algebraic expression for the small signal input ; i +

resistance, R;,, the output resistance, R,,,,, and lISD

the voltage gain, v,,,/v;,. (c.) Numerically Yout

evaluate the small signal input resistance, R;,,, -

the output resistance, R,,,;, and the voltage i—
FO2Q05P1

gain’ vaut/ Vin:
Solution
(@) g =\ 2Uspkp =V20505mS=0707mS  and r, =

(b.) First we need a small signal model.

F02Q05P1

Obviously, | R;, =Rg=R}lIR, | . For R, we apply the voltage source, v, and set v;, =

0 and solve for v/i, which equivalent to R ,,,,.

S =Gy v = gpVes = Gy vy — Bm(Vg = Vs)=Ggv,— g (0—vy)

=Gg v+ gy vi= GV + 8, v, =(Gs+ g, )V,

Y 1 Rs Rs
our = [, =GS+gm=l+ngS - Rout=l+ngS

R

The output voltage can be expressed as,

Vout = ngSvgs = gmRs( Vg = Vs )= 8B Vin = Vour)

Vour _ 8m Ry
Vourll + 8 R$) = gnRsviy,  — Vi, 1 +g, Rg

8kQ Vour 0.707-8
(¢) Rin =R = R{lIRy=2.4MQ, R, =110 707.8 =L.2kQ and 5, "=T75707.8 = L85V/Y




