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l. (a) At equilibrium, the Fermi level carnot.vary spatia_lly in semiconductor. JustiSr. 5(b) E:rplain how the depletion _
formed in
Give jus tin ^T - i: 

bi;" J 
- 

;-;'flfr 
"-"1:depreo";;ff;.,i ji:':#""iffi*

region, r-': qLLuar 
ZIcl Describ. *::-T effectl What properriesof a semiconductor arJa.,.hirr.d fromHall effect experiment?

(d) 
ffi:lilXi.: tt*;? E:ryrain onuulJo=u

F
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Discriss the ohysics" behind the cwoprincipal ur."La"*rr-"j.:'i: 1:
p-n junction. )wrt mechanismsE a-

Consider an AI_Si , Schotti<y barrier
f:o:;,rn. doping co.r".rt J,o' i,fr*r,rtre silicon is lol- cm=J. The effective

10(b)
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density of states .IV" is 3 . 22 x I 0t9 cm -3

ald the SchottkV barrier height is
4.72 eV.

(i) Determine the built-in voltage.
(iL) Determine the depletion width in

equilibrium.
(c) Plot the minority carrier current

components and the total current in a
p-n junction diode" as'a functio" ;fL.
distance from the junction.

3. (a) Consider a resistive load inverter circuit
with ' ; VpD = 5 V, K'n =20 pA /V2,

. Vto=O;8V, Rt=2OOkf2and W/L=2.
Calculate tJ:e critical voitages Vs;, Vs11,
Vo and V* on the Vr.. Also lind ihe
noise margin. iO

(b) Suppose two MOS capacitors have been
glven to you--one having inversion layer
of electrons and the other having
inversion layer of holes. Explain bt
giving negessary energr-band diagrams
how these inversion iayers are created. 1O

(c) For a MOS capacitor, calculate the
maxdmurn---space- charge width at
temperatufe ?=300K.
Litvenl . acceptor concentration
ff.' = lot6 .m-3; intnnsic carrier
concentration ni = 1. 5 x 1010 cm-3 and
the sem'i'conductor is silicon. 5
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4. (a)

5- (a)
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Explain the process of ion implantation
and photolithography'with necessa-ry

diagrams.

Giving the circuit diagrarn for the fixed-
current bfas and'collector-to-base bias,
exftlain why bias,stability is better in
iollector-to-base 'p-ig's 

compared to that
in fixed bias.

Eaplarn how a MOSFET cal be used as

a lo1d. ' ,'.

i

Calcirlate suitdble resistor values for the
@muton:emittqr amPlifier in Fig. 1

below. Also determine suitable capacitor
values for thg'circuit cutoff ftequencies
to be 100 Hz (lbwer cutoff frequerrcy)
and 5O tttz lupper cutoff frequencies).

ve-
24V

R,=120 kA

15

F
(b)

(c)

,

Take, VB =5V

hfu = 100'and hre = lkf,) : '15

(Ttlrn Ouer )

Fig. 1
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(b) Draw the circuit diagram of a MOSFET
NOT gate and eqplain its ope:ation. lO

(a) For tl.e resonant circuit gLven in Fig. 2,
the transfer function .is

A"(9 =
(R lLlAo; = (qoo /Qlaos

s2 +sE/t) +g / LCI s2 +(oro /es+ofr
r '. z 1 ^ G).n. ...'wnere 0)[ =.;;, /O = =: is the rgsonant- LC'- 24

frequency, Q is the q,r"fity iactor, s =.;no,
,46 is voltage gaia at /e.
For the active resonant filter circrrit
(without an inductor) as Shown in Fig.
3; the transfer function is

s

A,{'s) = &q

"z 
*Q+9i "* I

RsQCz R?3qC2
where R'=RrllRz.
Hence calculate the va-lues of$, R2 and
R3 for -4.Q = 5O, fo =L6OHz, 3 dB
bandwidth ? L6 Hz.
Take Q=C2'=O'1pF

(A resonant circuit)
Fig. 2
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(An active resonant filter without *an.inductor)
Fig. 3

(b) Defirie sheet resistance.. How is . it
measured?

7. (a) Explain the iarchitecture of any
microprocessor with neat diagram.
Discuss briefly about each section.

(b) Classify Intel BO85A instructions intovarious groups rMith necessar1,
examples. q

(c) Wtrat a_re the general purpose and
special purpose registers in Intel
BOBSA? Discuss in brief.

8. (a)

?

20

I
10

In an BO85-based system, only arl_
BK x 8 EPROM chip nTd an gK x 

_g, RAM
chip are to be interidrced. Draw the
complete interfacing circuit diagram
with B0B5 microprocessor, such that
starting addresses assigned to EpROM
and RAM chips are 000QH arrd 8000H
respectively- Show tJre address map. 10
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(b) 

"??'##::l diagram or B25s ppr
,qrso A;"f'f,--:t"h section creirrry.
operation * ri33lt various rnode" ir

(c) Oiar" r11e fl(
numbers 

"-j-1"1i* 
for adding BcD

noooii-Jr,;;::t rrom memorv rocauon
encountere.. i]r,lltiJ trri firit zero is
stored ; i[;^*gt. results are to be
wth d'r#Hlr: AoooH arrd Aooru

;
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