Solution #1

(a) DC anal :)'S'IS

C&Faci-‘rcrs au:.‘f as alz.cou?llkj C¢r¢djrors -cor— Dc S'\jna\s.
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Ira = 0.889 mA  or 0.5wmA

-cm- Iu&=ﬂ.g?th VGS&—"—‘ E-¢(x0.3%9 = _0_3-34_\/
‘gor 19&_"- 0.5 mA Vasa=5'6"o-5= 2.V

Sinee

VGS 2 V-r'—'-l.v $o.- the FET o be oN
= 1oa = 0.5mA and Vesg = 2V

Vbb - Ry Tre - Vps@_ - RsIpge =0
Vosa. = |0 —6%x0.5-6x%x0.5

= Voga = 4V

() D¢ Load Line
;= e Yos

b = Ro + Rs
o_‘t i..b'.'-D \J'ps-’-"'vpb = \OV

‘ Voo _ 12 = 0.933mA
at \,DS =0 iLp= —_P:b * Rs AT
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() AC mk\ys‘ls

Ca-l:nci'k'ol-s act as cgu‘:‘l'mj ca.Faal-Lors 1o AC ‘Sfﬁu\s.

Shert a\l DC Su‘:?\'\es.
Circu'\!r reduces to:
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R, Ra
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LD(HH
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\Q/ Ac \ead line

\ — 2.5V

DL lead l;.‘.-_z_

Ipa'—'o,S"' VGSQ= 2V
? Vr=Iv P y
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Solution #2

A B My | My | M3 | My | Vout
1 1 |OFF | OFF | ON | ON 0
1 O |[OFF| ON | ON |OFF| 1
0 1 ON | OFF | OFF | ON 1
0 0 ON | ON |OFF | OFF | 1

A—e

pre

The circuit is a CMOS NAND gate, where V., = A* B

M; and M are P-type enhancement MOSFET’s.

To be ON, Vgs < V7 (ie: Vr=-1V).

M3 and My are N-type enhancement MOSFET’s.

To be ON, Vgs > V1 (ie: V= +1V).

- |
T

Note that the source and substrate for these two FET’s are tied to reference (ie: ground).
Specifically, for M3 to be ON, Vg substrate > V-
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Solution #3

Vi=0 aud L,'_'-'-O
;= Viw
Ly & T o |
TR, 1
iysl, sesa=mes woe . - L)
R'&LZ ':"RB:LS T .- - = -(3>
{:4-:'{:2‘\’(::3 _'________—--.(4$
V, = =Ralgy — Ralyg .- --- -
i . .
'Q'T'OM (1 omdh ('2.> Ly = \;/(z_. - -
\
subshifute o (2) {g= —RE—Vie = -- ()
R\R&

SU.I:S-L'\'Lu'('& Cé)a,m;l (7) fw‘\fo <4>

o= N \ _Ra i (3D
Ly = Vi "B R.Rs)

subsshibihe. (7Y oud €2 e (8]

- . Ra R4 + RQ.R‘\-)
e V‘w R . R Ry Ra

Vo . Rz, 4 R4 + ,B_?_Ei>
Ry Ry 158 R'S
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