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Instructions to Candidates:

Attempt all ten questions from Part A, fiver questions out of seven questions
Jrom Part B and four questions out of five from Part C.

Schematic diagrams must be shown wherever necessary. Any data you feel
missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly,

Use of following supporting material is permined during examination.
(Mentiomed in form No. 205)
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;L should be given up to 25 words on [10x3=30]
All questions are compulsory

“/tf | Define Intrinsic and Exterinsic Semiconductor with examples. [3]
Lf/ How does pure semiconductor behave like a absolute zero temperarure and why?  [3]
(/ﬂfi Define drift and diffusion currént with equa&un of net hole current. [3]
/Q{ p]ain role of depletion layer in scnﬁcnnduc.tor diode with knee voltage. [3]
5 Give the differences between Silicon [Si] and Gallium Arsenide [GaAs]. 3]
ﬁ What is avalanche breakdown for P - N Junction diode? ; 3]
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a . 3
Uzéxplain working of transistor as 5 SWitch, [3]

' 3
&? Define stability factor (s) for a transisqg,. | 3
3
fl',. .9 _ Write the short nummm:ﬁl"mhfabﬂﬂtjﬂﬂ Proccﬁﬁ- _ ) [ ]
710 Define the steps DfPhﬂﬂliﬂ'lﬂEl'E I 253, . {3]
Ivi ons) - [Sx10=50]
A ta r io

I ' of Si ' ' w30 intrinsic condition has a resistivity of
)%{ h{}/; A sample of Si at a given temperagure “T" i 10
" 25x 10* Q - cm. The sample is now doped to the extent of 4 X 10 donor atoms
1 cm® and 10" acceptor atom/cm?, find the total conduction current density if an
electric field Ef_d»Wc_m is applied across the sample. Given that |1,=1250 cm?/V-

s, Up = 475 cm?/V — s at the given temperature.

[61

dn‘( Explain b@d gap theory for semiaﬁnfiuctor mat;l:ﬁals. (4}

}{'/{ay‘rﬂjffe&n:e between breakdown condition for P-N juncti;m diode and Zener

o diode. | | | {51

% Derive the relation for cunﬁnﬁjw equation iﬁ P -N Junction, (5]

Q.3 (a), Explain the process P — type and N - type semiconductor formation with

doping. | [5)

(b) Discuss for C-V characteristics of MOS capacitor. (5]

%Wﬁtt the Ebers-Moll equation sketch the circuit model, which satisfies these

equations, | [10]
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‘j/é-ne short note on —
.,-"

‘/ ight Emitting Diode
\—'((].hﬂtﬂ diode

P-V plate .

\,ﬂ}(,fﬂeﬁne the steps of fabrication with flow chart for CMOS.

) ,Explain in detail the ion-implantation pfrdcess

Q.7 Discuss the types of oxidation process involve in CMOS fabrication.

PART -C
ive/Analytical/Problem Sol tions

A t ons

‘/Q{ In reference to semiconductor write short note {J'_E -
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%’E (a)” Explaini the motion of Electrons in periodic lattices.

7 Differentiate direct and indirect band gap in context of E - R diagram.

¢ Describe tﬁn theory of sheet resistance.

3 (3¢ Explain the working of NPN transistor with characteristics.

Vﬂy)'/ Which configuration of transistor is used generally and why?

V(C{ Why small signal model analysis used for MOS transistor?

3E -
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W Derive ;e[atiun for P-N Junctigys Poisson equation. (6]

y;/ Design I-V characterjstics .f,m. gchottky diode and give application of Zepe,

diode. | | 8]
Mﬂﬁnﬁ transconductance for sriall signal Model of MOS. [6]
QS (@ Explain process of fabrication of cMOS in detail with neat and clean sketch for

each step, ' _ [10]

(b) Design CMOS circuit for NAND gate. : - [10]




