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Qonyieg : H fabuoloyio avaypapetor dimlo. oe kabe epwtnua. Ta krvnta eivar gxtog Aertovpyiog. XLe kabe mpoobetn
KoAAa va ypayete o ovoud oog. Ta Oéuota vo. emiotpagody uoli e o yparto oog. Koy emitvyio.

Ofpa 1°: 1A) Z10o Zy.1 diveran évag amhog puOuicTic Thong
pe un-wovikn oiodo Zener. H 1dom ewcd6oov eivar to
aOpoopa pag DC taong V=10V, kot pog téong Kupatmong
Vyipple=150 mV: 05=Vstv,ippre. Atveron 6t R=200 Q, i;=50mA,
Vi=4V, V=4V ko r~=10 Q. Oswpaovtag poévov tm thon
KOUATOONG Vyippie=150 mV, va oxediboete 1o AC 160d0vapo
KOKAOMO KOl VO DTTOAOYIOTE TO TAATOG TNG KLUAT®ONG vf
otV ££0d0 ToL pLOGTY ThOoNG. [0.7]
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IB) ' AC mmyn pe onpa €166dov Vs=15sin(ot)V, va oxedidote KOKA®UO GLYKPATNONG

téong mov vo petotonilel tnv DC cuvietdoa tov onuatog kot +5V.

[0.8]

IT) Zyedidote KOKA®UO TEPLOPIOTN TAGNS TOV OMOKOMTEL CUATO TOVE® Oomd +5V Kol KAT®

and -3V. Kdbe 6iodog £xer V,=0.7V.

Ofpa 4°:

Y10 Xx.4 mapovoidleton kvkAopo pe dvo NMOS.
Atvovtonr m Vpp=12V, n tbéon katoeAiiov V=1V, n
nopauetpog ayoywdmrag K=0.25 mA/V? xat 1 téon

Early V=c0.

(1) Epapuoloviag KVL va ypayete tig e€lodoelg yia T1g
1doe1c €10600V Vi, V, kat ) thor e£660v V. [0.4]
(1) Epappolovtag KCL va ypawyete T1¢ €£1l000E1S Yo TO
pedaTO. [0.3]
(1) Bpeite ™ 'V, 0tav V1=V,=0.2V. [0.8]
(1v) Bpeite m V, 0tav V=0.2V ko V,=12V. [1.0]

Yr. 2to (1v) Oewpeiote ot 10 M, eivou oty wuixn mepioyy,
KOl V0. TO QITIOAOYNTETE A0 TV ATOIEKTH ADGN THS Vps).

Eetaotég: O. Xaviotdkng, X. Xpnotiong

[1.0]
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AYZXEIZ (SOLUTIONS)

OEMA 1A) Ilpénet vo avTIKOTAGTNGETE GTOVS TUTTOVG TO VEN dESOUEVAL
Find:
Determine the ripple voltage across the load.
Amnalysis:
Construct the AC equavalent circuit. Note that in this case the load resistance 15 much smaller than the
Zener reststance and will cause a small reduction 1n the ripple voltage across the load.

v R,R
R,=—+-=7846Q. R, =—2""—=13.97Q

I, R, + R,
Note: v, =V .
Rgg
V, =V, —%—=14.93 mV
R+R,,
®EMA 1B)
1 Tpémog:
¢
Set V. —Vpe=5HorVpe=15-5=10V, ] ‘
Vg o+ ~ Rp = v
“ Voe— -
2% Tpomoc:
|
Set Vi—wvy =horvy, =15—-5=10V c
Vg + Rp= v
@EMA 1T)
1° Tpomoc:
1 i i o | ﬁ" +
Part A: Set v, + Vpor =5 or Vpey = 4.3V v 7
Set —uy, — Vpeg = =3 or Vpep =23V v v,
&5 . + -]
- Vpe1 = De2 =
‘ - "




2% Tpomog:

Part B: Set v, + vz =5o0r vz; =43V
Set, —Uy — Uga = —Jor vy, =23V

D2 VY-

Oipa 4°
V), W)

By KVL and KCL:

Uggl = Uy, Ugsa = Vg, Us = Ups1 = VUps2
i1 =ip1 + tp2
12 = 10, 000%; 4+ v,
() N
Case 1: vy = wo = 0.2, Since vggy = 0.2 < V=1 and vgee = 0.2 < Vi = 1, both transistors
will be in cut-off: ipy =ipy = 0. Then, 11 =ipy + ip» = 0 and from KVL, v, =12 V.
So, When v; = 0.2 (LOW) and v, = 0.2 (LOW), v, = 12 V (HIGH).
(v)
Case 2: vy =0.2,v0 = 12 V. Since vggy = 0.2 < Vi = 1, My will be in cut-off and ip; = 0.
Since Vgse = 12 = V; = 1, My will not be in cut-off. Assume My is in active region. Then:

ipy = K(vgsy — Vi)* =0.25 x 107%(12 — 1)* = 30 mA
Upsz = Up = 12 — 10-.00[](?}32 + iD]_:I =15V

S0, M; is not in active region. Assume M, 18 in ohmie:

ipp = K[2upsa(vasy — Vi) — vhgg] = 0.25 x 107%[220psy — 154
12 = 10,000ipg 4+ vpsy —  12= 2.5[220pss — vhga] + vpsa

1.%,52 — 22.41'}35‘2 +4.8=0

The two roots are: vpge = 22.2 V and vpgy = 0.22 V. First root is not physical as the circuit
is powered by a 12 V supply. So, vpss = 0.2V, Since vpg = 0.2 < vggy — Vi =12 -1 =11,
our assumption of My in ohmic region is justified.

So, When v; = 0.2 (LOW) and v, = 12 V (HIGH), v, = 0.2 V (LOW].



