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ELECTRONIC DEVICES (18EC33)

IAT-3 SCHEME AND SOLUTION

Q-1 MCQ’s. --CO3 AND CO4_L2

1. Which of the following is not an advantages of IC.

Ans. Usage of long connecting wires (interconnects)

2. is a set of electronic circuits on one small flat piece of Si semiconductor material.
Ans. Monolithic IC

3. "Integration density gets almost doubled in every two years"-this statement is based on which law
Ans. Moore's law

4. In N- channel enhancement MOSFET which type (polarity) of gate voltage is applied to create the
channel.

Ans. positive voltage and greater than Threshold voltage

5. For a p type MOS capacitor, if the Gate voltage is negative, then the energy bands
bends

Ans. Upwards

6. What are the modes of operation of MOS Capacitor
Ans. All of the above

7. If Vds=Vds(sat), the drain current

Ans. Remains constant

8. In small signal equivalent model of MOSFET, where Source resistance rs is considered then the
effective transconductance

Ans. Decreases compared to the case when there is no source resistance in small signal model

9. Anisotropic etchant




Ans. Only Vertically
10. What is the general sequence in PN Junction fabrication

Ans. (a) Develop oxide on Si (b) Apply photoresist (c) Photolithography (d) Etching of unwanted
oxide

Q-2 Draw and explain the operation and I-V characteristics of n channel PNJFET for
different biasing voltages. [10 Marks]- CO4_L2
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Q-3 (a) Explain the MOS structure with the aid of parallel plate capacitor. [6 Marks] cO4_L2
(b) Explain Low pressure CVD. [4 Marks] CO3_L2
Ans-3(a)
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(b) Si02 films can also be formed by low pressure (~100 mTorr)2 chemical vapor deposition
(LPCVD) or plasma enhanced CVD (PECVD).



The key differences are that thermal oxidation consumes Si from the substrate, and very high
temperatures are required, whereas CVD of SiO2 does not consume Si from the substrate and
can be done at much lower temperatures.

The CVD process reacts a Si-containing gas such as SiH4 with an oxygen-containing
precursor, causing a chemical reaction, leading to the deposition of SiO2 on the substrate.
LPCVD is also widely used to deposit other dielectrics such as silicon nitride

(Si3N4), and polycrystalline or amorphous Si.
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Q-4 Explain PN Junction fabrication process in detail with relevant diagrams. [10 Marks]
Co3_L2
Ans.4
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Q-5 Explain the working and 1-V Characteristics of n channel enhancement type MOSFET
with its circuit symbols. [10 Marks] cO4_L2
Ans-5

< c:/qs(\l«r
+ { i .
RS
(a> A (5D "2
Fials: _elavnel evdkaveanaidd mode. MEEFET () uotdndn
_\l»’:.Lw_ \a«_k wlqr}if_ Veo< W (3wt MaM o Hﬁ-«,

-— Uw N-__A arf_ W ‘4’

S W\‘Hf\ Adata -&.LM WM%' V\D M
dsaln v subdeate T4 )MM ound_

disaiin cusand fe 30%(;9“)'

.(lb)sﬁqwum Loy MES FET umg,\ \/e>s
3#\-vxe iﬂvwbﬂiﬂﬁé&_t& t}&.n:ttd .ADWLA‘&MV

,;\Hi,uz‘; 15 T Hu fnvinalon
oL - 14 s ;] e & l"\
ﬂtﬂu~ WA s M-&a +ue, M W«mﬂ

I = M G C‘WWWM&@W
?Jo.ie’tvw\'\"‘-d
—> Tos, cwall Vs -) e chonned f*—a"bm

o L OALSTN 5 __F . !&mc|
c% l ——Lb ad E —Cﬁﬁd .‘.S\’i“:&ﬁdt“v o

La

=Ny

_,&ML,’/\O-WILU—“L'




— g4 o ghaum by [fad:_%uu,,m;)J - @M
Lrtaat My = ymelS|T \;a Mo € F P nvesiion
i o B W\vaw"m  avesalon ﬂﬁ?’xk 'Lﬂ‘w?jﬂl'

‘Gﬂ.ﬂ } LUtk : . 3

—> | Gn) = oa %MM&HO“ Vge 5 s _M%W&m
S S e aby'a ¥ vl tgunsluedaine,
"D 'oj'b e bran :

| MHGM{\_ (A_ %_L. AT
—&M' |
o chaovnel Coaduclaver G bun duleundings Te .
-”F—_CJ.JZM Tp ve \po Crowe £ 2wl Vbe,

—> pohen VA<V e Lp =0 ' . .
— V‘qs..fnu,ev:ux : U\,w\ﬁ)wcﬁmnd. Iy R
Gine e,ﬂ«awﬂ-(,ﬂ.\’

deinal Bnosd odid. = ' eAcadns

Rt (0) abaves | baake ™MD t e ~ L e
- C ’ 5 V— Ao
STencture Hae coat Vs> Vs Vies
aund ﬁ;w B L . Fg2s Tevs V«csrt”“"
e > Do : Cewedd Vpe
-—-'BM- t(,\),ckw U%M \Vl\;::Ml Vg,; vol -
Adn musd L2 Acdah




—f; s Lanplier $iab e . L'V\ducgd Bor v ik o L-o.? 7@
Arnal 3—3. néas, e dradn afes U, 5 i
_a  Hdaarcmerd ol ppnduclaices c,WM,r\LL ol racn

meandpy it slope of To v Vios L,

—"*l\Tf‘W\V,es_’t 58 s o 44 fo""f [,-c“! Sl -’f()rmhd
oLeagaa 8L OCdls, at <Lbu_ aﬂmx-n QW-L o
,\fr die tandaiesd lvxuvvucw\ Azl fx
gq- Al Axaia 'LDMNuLvu.L C hEusa v ‘6"@ 4 L‘:’D)
Cagrginontal. C/Gv\d-lu-d— AAACO. O\i'

s At fomf i Vs e
meawgw [“f’ U%I'e

drain s it
1 Vg e~ VT
o v DoL(e\l £y 5'9

Caang {:&i

o xrr& 2 | BT W V‘"SW
- . \/K_%L’\/ Vipe V& ‘J




j& /’\ A =® g I

o x AL —= o '
TF—__ [ ol ;
=== ::A.ﬁe\&ww:o,ﬂ
LIECE L i T l - >
e cate e Vefoat)  Moe
. ﬁa 2 ey T Ve Vs cwve 6 Moc Vossap)
f RV SR ; _ i 58
< o | Je T /”'L' '
% .,{'.é{ V¢0$>V&S($¢¢\ :xg { WW

ponap—— \-’dawww\e,ﬁ,

s 3

[ aspyer

[ € vesg o —
B g oo i
T‘_l'd S - B Tpo Vs Voo Casove 69\ \435?\"40&(55\
We bawe 5 Ngs — Vs =V (23 (D)

v | -

=5 | Vios(sa> = Vgs

o

— M-u'\ VDS/VwS(__s.O\i’) ] ~
e guat ©

(‘,O{\&d'\— Evi VLS AL DN, (:,9/*-”‘6?
QA ATWL termlinal_.

A C&ﬂ%} nowr < 'L (0&'6"’\"1
I w,‘” ok ﬁ@»\ Vo~ V'.esC“t)
—> g N ¢ ebassalendshics Advusg sturachon

M’K‘“"‘ (%0 D)

--"D

3r"jll Showa d o vs Voo cunwed '&eﬁn-—(ﬂ\md-

Rabommectvrrnt naode MOSFE T,
=3 Vss T, \ML‘“ 63%"12 of To ve Voe T L clandt
A > i 5
,xp fe e ‘\\&g‘\
VG ne > Vee
Mo >Vp>©
) ' ¥ AB
Vet fsat) =Ves M uss  amaha
¢ aan M°~5F€'-r
R ‘} i3 Ko vs Vo<
2 u,.,xwu:uwmf
"Rt masFeT



