EE3122 Analogue Circuit Fundamentals Tutorial 3
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DC Equivalent Circuit

DC analysis

K
I =TP(VGS _Vm}z = "

. £

2x107

Voo —Vie  15+V

I, = il < S 2
? R, 68x10° o
: 154F
107 (V.. +1) = G
(Vs +1) 68x10°

6.8V +2V  +1)=15+V
6.8V +126V, . —-82=0

—126+4126°-4(68)(-82) —126+1954
2% 6.8 -~ 136
=—2363¥ or 0.510 ¥ (infeasible since V. < Fg)

VG.S‘ =



Alternatively,

-

» 2x107 2
) =X_{|p:ﬂ|_1} eveeeeennn(la)

K
o =2 (e ) =22
Voo ~[Ves|  15-|Vs]
I, = - LIRS
R; 6810
Then, 6.8|Vgs| —12.6[V;s|-8.2=0 and
[Ves|=2.363 or —0.510 (infeasible because |V = 0)
_15-2.363

I === 186 ud
P ggx10° /

Vop — IR Vo — IR, + Vs =0

Voo =—30+186(68k +43k)=-9.357

o |Vps| =935V > Vs — V| =1.3637.

PMOS 1s working in the saturation (pinchotf) region.
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Since A=0, r, can be ignored as open circuit.

AC analysis
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