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__Some useful Constants:
B(S() = 5.23 x 10" em 2K 372 [E,(S{) = 1.1 eV k= g x 107%eV/K

e=1.6x10"1%C

Hn (S1) = 1350 cm?JV — s Uy, (S0) = 480 cm?JV — 5 =)
Question 1: |10—polnl¢;“d
A S_lli:aon semiconduc il is 10 be designed at temperature 330K, such that the
majority carrier tration is 4.5 x 10'* em™*. Answer the following questions
clearly:

-

a) What is the intrinsi ier concentration for this sample? 'l
& T=330k hpp‘i E-‘;;l;m” 8 2 T X FENIG P 370
. MEaRBRT é 23x\0 x(730)2 ¢
u _,..-1".;
Z-//K: x| 0 <™
é b) Should donor or acceptori

avcepkey Ve Pufe

atoms be used to achieve this concentration?
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c) Determine mcmmnnty carricy Coneer Al
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to the designed sample, deterr
Larea for it is 2 x 10 em?.
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d) An applied electric field E = 15 V/em
(Z, the dnﬂ current if you know that the cross

‘X 6=-¢e P #8 o .l'ﬂ )
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) True or False: impurity concentration increase, the electron mobility

4 decrease. (7,
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;“ur -'.ﬂ{ﬂ-ﬁn P junction, let N, = 5 % m‘l! and H', =8 % 10'7 answer the following
ons:
room

i Sx '.Q‘m

Scanned by CamScanner



.-"I'-.:' L, ‘r '.'

E“Hg“ﬂ e 1 |Iﬂ.Fnh“‘l . by '1
art 3.1: F-ﬂ-]' ‘l-h.c dj‘“iﬂ E-i“:-‘l.l.i.‘l ﬂm“"ﬂ i-“ Fi = rk‘
. Igure Q3 p i :
current n1 _55.; 10717 secume T ﬂﬂi ¢ Q ﬂl:F:;I-I.;wh:; rcv::‘r;:wgn

a) What is the input voltage Vye that will produce Vo = 0.5V, TR ‘

a R N
({-‘11 Vo= Ves ('E_.TE.L) s

05 vos (A8

T *Ff Vs

@* b) Determine the [, value F-*"ix
el Tl =2 Figwre Q3 part 1
0=~ - 2

@ .
' circuit. i 0.6V , find I and V.
Part 3.2: For the circuit shown in Q.3. 1,3393?,‘: K= 0 B

[% = __I'_rl - 0.6 - 0.5Ig il 32

22 kA . v o
6" b V | 3 10ka f
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Question 4: |20 w.liuhl

For the circuit shown in 1
gure ),
Vs = 6V, and R

4, M oroom lemperature, assume circull parameters: \\
= 1k The diode V, = 0.6V, A sinusoidal voliage is superimposed on v

Vis such that v; = 0.2 sin(wt). As you leamed in the chass, do the following:
©a) For thisciveuit, deaw the related load line over the diode charactensiic curve given in
o the figure below, what is 1y from the drawing?
k Bl 1 (n‘ \6'a)
! "-h.
Kl ¥,
e, -~

LR

1%

()
/R \"—.

kR

i -éh ;i 'D.H Ili
f—fé-_@_;'#- J TES {é@:&? i
SR <y -

| : o, R (uslt)
i 3
o W ! :

!}' B
assume T = 300K.
“B) Caleulate the small-signal diode dm@gi gl v Ef v i 4-0.¢
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Question 5; [20.
: pointy|
For the full-brid ;
Be rectifier circuit shown in Fj :
transformer js 2 i own i Figure .5, if the
in voltages sltl: » the nput volage Vi Was 220V, cach din-ul;l‘femh:?‘m D e mitacher) . .
8% shown in the table, answer the following questione: - 00 I Ut~
D1 V, = {1.5:\
2 =
D3 | V=07 Vg= R0 Y& = . o
___D_q'_ _.__'IE 0.8 My e
: IME -IE;- - _E_-t
-+

‘.l"'..‘:'_—_l"'IJj__h" :

G
= Figure Q.5 =
(e

a) Draw the output vollage v, on the graph below showing the real values of v and

v, vollages.
./ L4, 0= (ﬂgah}‘l
Uy b{,ﬂ? [::I'Ti P, D DI " i et
ENE A 3 Py Dabe
o =Mt (D 24pg
2l 5 i E
.-11 l-'ﬁt"l- o AT
soul Dok Vo=
Liny ~19.4

b) Determine the peak inverse voltage rating for each diode in the circuit,
"l"'":'l-" PT.U: 'U‘,;..UE ﬁ-""-’-}

1-)1'I ;gi""'ll"mé - I]LJLT —\ ?I‘u
Bs |r-v¢.I'7r-ﬂ)7{G = (3.5 \
D, [ (Mil4-0y7= Jn

Dy 5 (Gt -0z 000
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