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[PROBLEM 5,1, (} )
Parts A and I_%_ MO&Q

First lets def ne +he Hhermal Uﬂi"i'aﬁ(f;‘ Vot kl -
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Fart C

Fer the zwmall sfgml model , we teplace +he Alede
Wit e Eq‘u\;uﬁtﬁﬂ{' resisrance, 't-d:_:j_s__

The current source ic constamt... the swall signal
cornponent 1< equal +o 2ero. Thic is @quilalent to
an open circuit,
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Part D
The small zignal model is just avoltage divider (aﬁ'&:nmawé.

ﬁa&um;ncj ‘R??" rd allows as to ndﬁ]e,g,+ L | n
the denominator,
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Pact E

We have neglected the higher order terms jn +he Taylor
expansion mﬁsumiﬂﬂ they were small ﬁﬂmpﬂrﬂﬂt +e the
linear term. This assumption helds as lpﬂ\ﬁ as +Hhe
Guadratic ferm is pmuch smaller them +he ITnear +erm.
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cancelling ke +erms and solving for V) , we get
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_PROBLEM 5.2
p;z 4 ,r"fk

We rwant +o superimpese a lead line en Hae %E-J&F\ 5!‘&9#\.
(e =ee ana+ when there 15 zero curreat Parodsn Hie

| cad resictpr Vpe must bE. -é’.gual +o +l-"ug Pgm&l’“ iup?‘yj
et Vpe = +HOV, This s Point A.

When Vpc =0 there is 40V acress the load resistor, This
qnes Ap= YOV - EmA. This is Point B, We can now A rawn
Sk

the load line bethuoeen pmfﬂfﬂ Aand E,
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The circur ¥ constrains the solution fo lie on +the [sadbine .
We want Tp=3mA which is Point C.

Point € les half way between +he curves for V. =-1V
aﬁﬁi V@C: "'ZUJ SO Vﬁri .I'“ﬂuS'i' b‘ﬁ "f.SU.

Vi = - 1.5V

Vin = vg,c_ , S0
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Befercing Yo the araph £ Part+ A cee +that v =25V
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Fact E

From the small signal we see that Vput is Just a voltage
divided fraction a_‘l‘:‘ the d&peﬂdas«.{- ﬁgngra’rar‘, Bu:!' the
@enera’mr 1S upa.a!e dawﬂJ zp thede 1= a r’\Eaa’I’JUE, 'En'gm &
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For iu:ﬁ' the 6!-21"1;’19} we have Hoe ‘pﬂ""ﬂ-'..u;ng < mal) E;Qﬂaf modd
Cheosing any point on the Vg =0 curve forces the depandw genefater
to equual zero and allows us 4o e:as.lly £ind -
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Mo fpe 5w t0Y




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

PROBLEM 5.3

Pai‘f A

Pary B Lt
We start by ‘wrﬂr_mﬂ Al = Q;_ —ﬂm@és)~ Note +hat Ugs 15 not
e,%ua"b to U 1n Hug citcurt, e  Can £ .4 Vgs using KVL =

V= Vgs +Ug = Vast Rgﬂm%&‘. s (H' ﬂmRS)

Vas = Va ( h'r gmﬁg>
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Now the power supply includes a small sigral comnponent VUn, so we.
can no longer cfxﬁ 1t incremental qr&unﬁl, e have te include V3
in He simall <ighal medel.

fact D

Uere. gnf}, interested in Hhe Cpmpﬂmn4-$¢ 2, due 1o Vi, Su?erpoﬂxl-h'an

Says e cam set V=0 and compute s 5€P“T“‘+""1F- But remember
at Vs and V; are not +he same jn this .«_',sra::!-iln‘t‘.t

Ugs= Vi~Ug=~Ug = —Roamts

solvira € ; + =

ng Yor vgs we ge Ugs = I+ agmRe

B:Sti "“ﬁ;k”p‘d Hhat QMRS 15 Fas;h‘vcz; = 'Ué_c, must E-gq,ai zevo
arrerall.
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Vo = Un —RLgmVas
But Vs =0, <o l’l—*‘é‘;'vi, ]




