Faculty of Engineering Microelectronics (E301)

Benha university Final-Term Exam (corrective)
Electrical Eng.Dept. Data: 31/12/2014
Dr Hossam Labib Zayed Time: 3 Hours

Answer the following questions:

Q1: (a) In the circuit of Fig(1), if Vg is a 20Vp square wave of period T, R, =R, = 10Q2,
and the diode is ideal, find the average value of V.

(b) Analyze the circuit of Fig. (2), to determine the voltages at all nodes and the
currents through all branches. Assume that the transistor B is specified to be at
least 50.

Q2: (a) Determine and sketch the output waveform for the network of Fig. (3). |
(b) The Si Darlington transistor pair of Fig.(4) has B;= B,=50. Let R, — oo Find the
values of R, and Vg needed to bias the circuit so that Vg, = 6V.

Q3: The 6.8V zener diode in the circuit of Fig. (5) is specified to have V,= 6.8V at
I,=5mA, r,=20Q, and I,= 0.2 mA. The supply voltage V' is nominally 10V but can
vary by =1 V.

(a) Find V, with no load and with V" at its nominal value.

(b) Find the change in V| resulting from the +1 V change in V".

(c) Find the change in Vi, when Ry = 2 kQ.

(d) What is the minimum value of Ry for which the diode still operates in the

breakdown region?

Q4: In the circuit of Fig. (6), vs;g is a small sine-wave signal with zero average value. For
Vee=15V, Ri= Ry=100KQ, Rg=200 Q, Rc=R; =20 K€, and B = 100. Find using
hybrid-n model the values of R,,, R,, the voltage gain (v, /vs;5), and the current gain

(i./i).

QS5: The transistor in the circuit shown in fig. (7) is biased to operate in the active mode.
Replace the transistor with small-signal equivalent circuit T —model and then find
Rj;, the voltage gain (v, /vyg), the current gain (i, /i; ), and the output resistance Roy.
Assuming that $=100.

R, +10V
[——\/\N\-—-——-
1 I s
Vs T R Fig.(1) Fe)

Page 1/2

4.7 kO

3.3 k)




+H2V
1444 Rig

+ T,
+6 Vt- - ¢
0 e U} Yo
t -
~38 vl—-— - RS 2
Fig.(3) 3K

= 0.5 k2

6.8-V
zener

|
0

10 ki

Vg

BEST WISHES
Fossam Labih

Page 2/2




Model Answer

_— - — -~

@) . (@) (6 poir™

——

4
zﬂb = Sl .
=)
o © No
EY +

LN L =N e = 2o Lo = loV
2o R Yo +io
B N S | k'e—'Ve &
T
T}Q& Dic& \S o awl T)Ul Co(C»A‘ [;QCQM —
\,L - \15 = - 20 \I <« t. . &
ﬂp\l"‘ \"‘[]-’ Vs PLT VL
. . lo| - - -
.- \/L, 1S o - N ot
-20 J-- -
\/L\

<
I -//A v Gl S ‘P\va‘s/ l'f \/5 5 ZO\jP SQ\K}Q/Q A -
Wwgve of PO)’IOJ T iZL - Z\ o JU ) CAW.& ‘TLR E_\IL
Ns L
A'OJJ’ ) \c&‘r»o f VKJ T/’Lo OVt{OCX \1(&1«& c%\la_ _
Soum‘/ £\
_.f/ow\ r-o:x % [ 2 -‘(VQ%‘.‘ f c'ack) NS W <
7’}] O 01: \S O*& o T/tv C.n/(_»} Tt v, Vi
becymr - F)




ot
@1 (8 (6 Poi1"

+10V
Analyze the circuit of Fig. (2), to determine the voltages at all nodes and the i
currents through all branches. Assume that the transistor B is specified to be at least T
+6V
L 50. \ i
\ -
(=) \)'\3’( Qwv ) *\Q—V

i -é‘Q)‘ TWowns \slor ow ACT e
-6 ANRga B3IK K8 = o

) ~ N Q. )
‘YE-_ 5—-—5—:—5@—\5—:6“ -:l':.'\.éw\A 6V

33K
/&'}r Te = Tc —=> Ve = \o - e k3K

Ne = ~oo V6w = 2.49
- Ng=6

%‘&Qv\

). Ng = \lgf-\(@g: é-e~j= 53\I
Ng 7 Ng == EBY Tevwerd

\/)37 Ne¢ =~ Q(S.\ ‘iorwaml

. Tfo\wé\‘Smf ‘&\,\ ‘boj*drcj{q./\ '{Zﬁ&“v\ m OCT"\/Q R‘s&;»
L 0SRTian NeT True

e b g e el 2 e

- -

N = Neg\ s Neg = 0.2 +5-:3= 55
oy - -
So e = ~No —Ne _ \o =D = 0.46 MA
L.1w 4K

\:gg ov O, - '
| Sﬁ’ O“\ = -Ké = \«éMA )\!GE:-o-—«I» j\|£ = 55‘&
S TB:'\:g—_‘.Q:\ém—o?\éM*

= o.c4 mA
pl = it = 26w .5
Pecd 38\ © Lk
-910G B] 15 lors THor min. vllas of B, Then T Tewmisnr i i PacT subov
ove

%

&y




@ (12 pon TS
Qo) Dvmivie Gnd sieef he Sadput W“Veﬁ’“”" for 7o
m)wo/)"\ ‘ZZ;;;(;)V~’;/1 ’ A>1/[ — i ha
c -
ev —
| —+ ﬁ;:f Vo
£
Sl AR S B - 77 o

Ve = g
Y - 1//_\, 17 ree 14 o v/ +5£I/f7l—l I&-\/e ﬁal\;\»&ix,

| — 1// o & '\éli
FI4N |- N
}
o $t
© (!7_1 — . e o
Th © Dartinagen Trassisor pair
30\“‘4, &P lg/r—ﬁz:kyg' LU}ZZ“_”M ¢
Fia) 7/ Jdelonsn Of’ K ) 2PN \fcg‘ VUZ-%LD( N
7 é}u;g Tﬁv Cirewd S Thi \fch: 6\ ¢ Ty
ye t,,u»h\? - :
\ ke

Por Fo s tb o T, =
Y

>le = (g,

o Neg L - 6 = New — Ng,
\161 = N ~ é

Ne, - Soy = e - N

- Ke YU
17 Ter - o g wmd
g, = Lét'ml | 45 o o118
T e _ ollBw

P~




@2 (12 porn TS

5\(&&19 “l’hﬂe NP‘J wo\/efg)wa fo\, Tha

‘QZ‘.L&) D Fvevie  Gnd
Q) - .l’/: } 1/( .
YI WO/)/\ --’ﬁD"‘Jﬂ , D% §
C
+§6Vvt ____% VO
t) _
A RN
B a4l e K v et b cve B g
—1 14_,\, o %b
FI4N |- .
o 'Vt
@ :(b) —
o T(On/\j;:) Tovr PQ]Y.

Tﬁp o DQWL4'ML‘3")’QM
Showt Prs Bz 2y = 5. Lt Fowoo

Fia) T/ee el Of f\)aw,& Neg, Vt—ucL“(

To fiose The Credd so Thi Neg, = 60 T
7Pov o ot === T, = &
A Y
> le, = TR+
oo Neg, 2 6 = Ny - \igl .- g,
New = N = 4 B,

Ne, = Ney = e - N
- Ng, 2 126 = 6

_Eg = ~E: .,.—-——é = 6MA
Ke YU
#T: T@’z“' 6MA"O‘H8M£\
Jo.=ter T2, | 45 o
Tp,oo 2e0 o ol 5 34 ma
| 14, | +5 0




Gu Bfent) |
‘l? \IC("_,\{!SI
III:'\“_T* \I
\/B’: NBe| + \/852+ C. N
- 0\1+°‘1 4 6 - 1\(_"

2, - \z-'—l_;i_:\.c\c\ o
.- | 25\(_4)_\{\

. \JE' = \(gél“\‘\‘éL

= c>~’¥ +6: 6~:(\(

J_ \{CE\:‘ dc"_‘ \(E\

= 12— 67F =53 N




\{‘\’
@3 - (12 poisTs) -
TZQ 6N Zetir diods 1w The ciredd 5'2/40-»\/./\ 's R = o

g,DQCi}ajec) To a\/e‘ Nz = 6.5V oF IngmA)

Yz = 20 S, o wd L2g -0 mA - The SYpp

\JaLTa‘\é s nw;mﬁﬂ o W huS Can \IWZS) TV zé,eiai °

(@) Frd M w7l o Locd o wirh " o3 Ty Homt, ol g7

\JZ = Nz -~ V2 Ia

6% - Nz, « Zo%»’j%laﬁg

\/.;_o - 6.8 —o\ = c-1N

W, THh 7o Z.ga(l* Pe BL= 00
Jidz,

1= 1z K—l—\fj

\o _é-"{ _
o 5K420 = 6'33 MA

\/0 = “L:—\—sza

- 6‘1*6“35—%20 :é83\]

(b) Find Tﬁe QE‘C\M‘K A No (ejv&j;‘tl g-vﬁw Tﬁﬁ TN CL)\“% {V‘\{"—

TA)‘? CQ“V\KX | v No CGw» é‘ fo\)v“l l%/aw‘

B\IO = B\j‘-“ Q

2o . -
et a - Al v \I
Pl g, T 8BS m
) Iiwd ’/’//)ze (E\wx&z W No wﬁu KL= 2K%
If FL - 2R\ CovtacTe)

Xl...‘/\ NZ — 6-%

~ Ro 1K = 37mA
- 6%
T = lob-l—'g\/\ - él_;u/\A

.- T:EZJ»TLﬁTZ\ = 1 -TL -
Leaded

—I‘L\Lam)eéf é.LfM‘—g'L%M = ‘_BMA

®

t




= o)

| C"o\w(}o (v Zever Lowrewd (5‘&—{ = KE\ — K_%\

] . o Loc,é ‘/IO—-Lé
BTz = 3- 635 = ~3-LwA <\

K'-Céuwx v Nog = O = b—&’&.\/é
Ao = —3-LM¥o = —68wmY

(d) Wéi\)y s The g Nl Of Ko )Pos/ Wﬁ\'c\'\ The d/ods
STiLe op'?/oj:lo 1 The bleak Jawm ‘fea;‘ow ? |

Yov Th Zesor ol GA‘Xz O'ZA Th breag dawe Yeglain
T;Z-: TZK = o~ A awd \/Zo:—” \(ZV\"Q 6~jr\(‘

Than

. AT 7’}1,‘5 /DQ:k)‘;( -//é Zowes’\' Q)-M’/?'/\* SJ\DIDLI‘CA Thﬁ.\\lae“.K
Vs T - M=V

A

_A-6%
S Tsw C L. wF

R -j\-"l"[:: bb—o.2 =44 w




7

(12 pomfs
T The cireld ffj \T, vy s
! OJ»@‘Q/ ulVU —_WJ Vo S W)rl}’ :ZEKO
overw\& Vollut Yovr Nceo =15 N,
! ,?l'r ?’l.:\ou \<~D~) FE:QC’O‘YL
- Ri= 20 WS aud Bz es . Tind
AVAH‘(}-TT o Jod The volb DO/E
_ - (Ve L
Kiwn iCa SN \M‘-"’(‘X Lk-u‘(,{;;b;/ «d
7’/1_;- CM{'/?V} ‘\k(,"" {}-'-\-s—«} -
¢ ;
SOU{QV‘

| D AW%&)

V_A\.L Cap .
- Yeluce Ac 5““1@—) |

?.rl/\:\z\ [‘Fl

= looK l[{loo ¥ = S‘Q K_n.

L N K LR =
Nrh = (G T Yool 4 laskk

Lo P

—N7h o Tg Frh “\V&g—\-IE‘ZE—: o

- Az - U-fB) g

—Nph 4 Ik + NBg+ \"f@)]',g 7
Ij(f W+l 48)Re) = N7b -ue

BN el
Tg= =G _ AT-F  _qpigqma

Rrh 4+ U43)Rc 59K tey %2ms
Te: Plg = leobab-TTAA= N 687 wmA
o S o O L o358 AN

~T TS -
- _'L- o . 258 0

Ac AM%.S.i

_ ALL gp. sc ¢ YedWe O Douwrt,

@




/\

- ‘ )"/6
"""\ Yar ‘
| & 74
RN }‘f‘,, R
\" e (N [ ]
I a ' E rj?g
iCw= €1 IR HKYW’-—LU«H?HZE) ’
= L8R 11 1osK 1 (25% + 101 ¥20)
= 5 R 1 2o-LFEK = 4.5 K2
Eo\ — W( = 20 kﬂ-
VJU:J
Vo =g NT (e nRe)
N= il
= J rr.,(:ﬂg)ﬂf
Vo = ~ Vsiy Y \Ke )
“% J V448 )R e .
A .Y S Y. Y A
%J S mHaRe ~ X B rm40+8)Re
- O 0 \ZQW ”Z‘:W).___ —— <
= = 258-uoxxzw =748 -B% NN
= TN YT e y o
\!,'f:) = L| Kw\ o N = 5]“3 YW+ :;l})}?g
- \‘TI':‘L'; KM—'—*-‘CT—'M»
' muwa’)ﬂ[
L..O’: —_— f\/« fTr —— ?(
| \CA vr,;\:uf))?\,zc—*?t
Lo

p=-4

®
~ " K P . 388wy _25% 24
O\SA ((‘T’.\.("fﬁ)ﬁ x RQ-T RL g 8 J(' T 256 *\O\*Qbex Lt°l<
= - 355 AJA




Q=2 PonTs)
__‘3______ — —_— - _\,C\\‘_

T//A]Q T(CAV‘S\STQ/‘ i Tb C.;YC/*:'\‘S 5\AQV~J\/\ E—( )O ){R_.

s biosed To oPessl v Th Acviye ~Mods . £

iCe > loca The Trows's Tor wiTh swald . 5\"\,5“‘3 = L
| ‘ . ' ! VoK

Caul ve LT To mods ow\l TL\-M <R C\ 17 o7

Piod i, The vertey g Wil T3 5o
Th Corted Yauin (Lol i) oud Tha wy | Q7
: (A 0 ‘ ) )
¢ olp by |

.
1]

VesisTumca Coud . ASSV‘““IW: Tht B =los. Qe A\

60 Lle‘ov‘ . 2

- — ¢

OC [\w%s(: -\(\‘ 191Ca,

—redua Ac Seouvi, '

— ALl CanQuciTors afe o.c 7 Ja \1‘5
e =T = e A I o 5mp
‘¢ = K TE - ._?_ T - Lo X o

R o =15 5w
= 0 A% ko Fm = o-4aTF wap
KC 0“—-{‘1‘3‘»4
e T\,T‘ zsm"\c\ 5 AN
Ve - = = 232 = 5.0
U= © -5 A

Ac I\V‘“%s"s [%fc
-—— - M Yokl "/n

— Vedue ©C Seurec, . \‘

= ALtL CQPQC(T./j ofe &-C ~
Bsiy 1




. O? '.)’ Cowi’ )
o 1/0
-TTD ﬂ V'J AV - »\/,5\&5

Vo — __(><LQ Uzc H"ZL)
Le - — iy
Kﬁﬁ#“{
Vo- 4 0 515 (fec )
!5-‘\)*«*\@
A Fe It Ko
o o B
.s,j \J,3+;f
(\oK< umw)
= (o8&
I<
= (o) iq = 4.5 NN

Ts PJ'MJ AL = o

U
Lo: — XLlp Yo
LV
Le- ~ L,
. e
Lo= =% X Ly
° K RL
A\—': .L_-—‘-Tl: D< E( —_—
Cy e R
\ol<
=(ovam) o -
\ ) lok4 1ok~ 2 HAY AA

—————. e - B
- -






