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M.Sc. an Semester Exammatlon, 2012
ELECTRONICS
(Semicanductor Devices) . - |
“heary)

PAPER — ELC-204

' Full Marks : 50
Time : 2hom-'s} -
Answer Q.No.1 and. any three from the rest |

T he f igures in the right hand margm mdzcate marks

Candtdates are required to give thezr,answers in their
. own words as far as practicable.

. -Illustrate the answers wherever nécessary =~

1. 'Answerthg following questions : ' - 2x5

(a) Draw the small signal equwalent circuit model of
a MESFET :

(Turn Over)



(2)

' (b) In a metal-semxconductor contact, in the E
- presence of surface states, dlscuss the Fermi
level pinning effect.

(¢) What do you mean by quali Fermi level of
electron and holes of a P-N Junctxon ?

-~ (d) How canyou determiné donor concentration of |
the semiconductor from the C-¥ measurement
of a metal-n type sénliconductor oontact

() Draw the Eber-Moll model of a transxstor and
. writedown the expressxon of etmuer, Bareand
S collector current from the model

2 (@) Denve the expressxon of shock by equatxon in
connection with P- N junction Dmde
J qD Py qD "

P P

() Prove that for relanvely low ﬁ'equencws the
o . diffusion’ capacitance of a P- N junction

- q quPuo an
Cu = kT( L, L

Where symbols have their usual s:gmﬁcance 6 + 4

) ™ IRT
P L

-
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(3)

o 3. (a) For a ideal metal semlconductor contact :
' " prove that ¢ (¢, + QBg) = Eg, where the
~ symbols have their usual meaning.

-+ (b) How can you determine. the barrier height
 of a metal-semiconductor contact from current
* voltage measurement‘7

© Discuss,‘ why activation ‘epergy method is
- . preferred rather than current voltage measurement
‘ ' - 'method to determine barrier hetght ofa M.S
= o contact" o _
(d) Define thie term neutral level mconnecuon thh
ametal senuconductor contact. O 3+3+42+2

4. (a) For ametal semlconductor field effect transistor
(MESFET) considering field dependent moblhty :
approach prove that the expression of drain
 current can be givenas o |
| : . 1, [3(,? —u‘z) 2(u2 -u, O
N - E  l+pl, /v L _
: , whereu and d aré the normalised depletion
layer w1dth at- the source and dram end
respectwely ‘ ' ~
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(4)

) VFor-a MESFET operated under the velocity »
~~ saturation ‘model prove that the mutual
conductancecanbegiven by ) '

_ '8.,,,""—‘ vzt '/-h:(vg)' :
where the symbels have their usual meamng 8 +

5. (a) For asilicon controlled rectxﬁer prove that the
‘ Anode current

- Ieo, +Ico, +a, 1
A’_-j 1-(a, +a2) >
the symbols have their usual meaning .

| (b) How can you determine /4 parameters of a
transistor from its characteristics curves? 6 +-

6. (@) What is the image fore induced lowering of
. potential energy for charge carrier emission of a
Schottky diode ? Prove that
A¢ L

47zee0 : L
where the symbols have thelr usual meaning,
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(5)

e (b) Consxdenng thermionic emission theory of a
o Schottky diode prove that

| N - i i s &
A

e at zero bias, where the symbols have their |
‘ ' “usual mfzmng : » _ 5+5

[Internal Assessment — 10 Marks ]
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