PROBLEM #1

Three cases need to be considered;
(a) When ¥ >10V , D will conduct

(b) When ¥ <-5V , D4 will conduct
(¢) When -5V <V <10V, all 4 diodes will be cut off.

For case (a), the circuit is shown on the right.

By KCL, ig =i +i; , and
Vs=Vi _Vp-10 ¥
10 1 40
4V +400
45

Therefore, V= Vv

Vs >12.5V

For case (b), the circuit is shown on the right.

By KCL, is-t'-fz di[‘,alld
VeV +—5—-VL _E

10 10 40
Therefore, ¥V =4V3—;20 A%
Ve &6.25V

For case (c), we have ¥ = %VS and

-6.25V <Vs <12.5V
The v -v§ curve is shown on the right:
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PROBLEM #2

c L &) VBE. = -0.6V
L
& — 4\‘ﬁ -’r\\e ER :]LLM&'\E'IN -\S 'QD"\AJG-\'A bf%aﬂ(.
0.6V | ¥ \IC'}/'
e \\'.-_.:_ Vee = Nge + Yes
PP V} —-4—-:--—0.64'\ch

re Neg=-3.4V

The Cc2 'Juwc&:\‘oh. s wNerse blased.
<. "r\-\?.. '\l'.f'awS'\SltOT" S *\&E_ a_c:L\‘\H. Kj“’ﬂ

c L
; ¥ l b) Neg = 0.7 Y

0.7V
o 0.2V Jr.\\e_ 50 'bu.w;"tt?n-— s mlerse b.\A-SQoL.
=Y
\l- \(ca = Vee +Vew
. 0.2 = Nge ¥0.T - Vege = -0.SV
NPH ‘s -H,..e_ %E :)uwolt\én- 1S meNerse b.ldéaako

. the )rra.wsf's-\-av- 1S in the ai.:_-&-.-oQQ- b-ejnwu.

¢) Vge=02V
Pee BE June

\Necg = Vge + Ves

ok B Ol T Yeg Veg = —0.4Y

:o '\‘L\.L ®C :)u..v\.clf\:cw .\S 'Cofwa.r& bT\-.QSQAa .
o Yee ‘ransistor 1S w the saturatow tegien

Row 15 Serward biased.

%8N 4) Vg = —0:6Y
=3 - s ) "t'\:.i C® 'Jm&c,&'\ov\. e teVexrse blased
* \Jeg = YBE ¥ NVes
& -5.4 = Vgeg - 0:6 - Vge = —‘\u%f\’
PNP e EDB® luwclc\’ov\. v S ‘go'l'\n.}a.r'o[\ bta.scA_
‘. e -\rmw“:\‘slrﬂr' s w the aekive H’-almﬂ--
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PROBLEM #3

Fk) T{ all He ll.xrtai' Valjca.scs are ]fnjL. at SV, no current
can Llow from the base of Q( 4o 4he emitter o f Qy.

But +he currest from the base of A can Llow {-L,.,ij
the collector of Ql) which is the Same as the base
Current of Q2.

I8 Q, s assumed gaturated ONJ '!'Le_n. +he base Plus
Colleetor curremt Cezum{ Lo emiter currea.'.l.") of Az Clows
+\M'v'-i-3l- the [k wsiskor. T @3 is assumed Satuwrbed
O]\I) +L<w Some o-E +his curre ks Llows -l-LLrou-jL. +he base
PR Qz 4o the emitter of &3.

Also, smee Qp is saturated ON, all +he collector currect
Leone the SV source through the ek resistor flows
-Hnmvﬂk the CE of Q2 and there is wsufficiect curred
1, furn OHN &4) whick is therefre oFF.

Thus , Q. = sakurated ON
@_3 = Sokurated ON
Q4 = cut-0o0¢ OFF

Vgs = 0.6V

Vgz = Vegz * Vez = 0.6 +0.6 =1.2V

Veir = Veer + Vegz + Ve = 0.6+ 0.6 +0.6 = [.¥V
Veg = Vega + Vez = 0.2 ¥ 0.6 = 0.9V

Nk = VCE'S = 0.2V
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b) I-Q \/5=O V then curret from the sV Sourée_ -ﬂou_,s

‘Hf\ruuﬂ]m the 4k I-CS‘IS{'QI") +LxrouﬁL. Hi base of R, to Hee
ewitter o8 A4, , and Hherelore Q¢ s Saturafes ON,

TL’“s) QA = sakwrated on

Vegi = Veg1 = 0.6V
Vg2 = Veg: = 0.2V
TL.ew_ is imsulficient current from R\ 4o the base of

Q?.) amd ‘H\e.!-c 'QOI—L Qs s OFF, Swece there 1s no Ao
ewitrer Cu.\-readt) -l'L.er—r.pore_ &3 s OFF.

Qa = eut-08f  OFF
Az = C‘.t‘t.Jc-pm\2 OFF
\fg,g = OV (swm.l[ VoUmji due —Lo [ea.lt.a.je_ Icsa>

I'@ &2 s OFF) 'H«.en. "rL\ﬂ— currest —Crom Hee SV Source
-Hnroujk e LEkL reststor durns Q4 ON.,
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Thus, swee Q4 15 ON,

S - {:c&{ (fSOKtOB) . VCE.;{. = vpl = Vau."{._
5 - {4 ( r.exlo3) == VBE4 = VDI = \/o-.d.‘

5 = Lc&(lSoow) = 0.2 —0.6 = V.t
5 = ¢34 C 1gx03) —0.¢ -0.¢ = Vot

leg = ﬁ Lgsa = § g4 (a.ssuwte- .sa:!'urui‘ea[/é=5>

4.2 — ie«(?’ﬁ'exxo"‘) = Vox
3. - -E..-e,dt < [.6 XIDS) = Vouk

0.4 = 'E-E,q. <748’.4x\03>

leg = 0.534 u A
(..cz.[ = 2.67//‘A

Vo = 3,8V

VC.?. L~ V%E"(‘ +V'b\ +Vow'&
= 0.6 +0.6 + 3.%

=50V
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