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o Maxnnum 2 100 marks

What is the dlffelence between pnmltlve ceﬂ and umt ce]l”

Copper has FCC structure Wlth 1ts Iattme parameter of O 3615 nm Find the
interplanar’ spacmg of (2 2 2) plane e SR .

Calcuiate Loz entz number for copper at 293 k,- 1f tfaé. éiéutr.:lcaicdﬁdﬁctwﬁy and
thermal conduct1v1t1es ale 1 72 X 10'8 Q m: and 386 W/mK respectweiy

Draw the enelgy band dlagram Of Schottky Contact for a metai Wlth work
function gleatet‘ than that of n- type semmonducfor .

Draw the enelgy band dlagram of n and p type semmonductms befme and
after the junction is made undex thermal equﬂibrmm fa :

Calculate the conduetnuty of mtrmsm gelmamum at room" tempemtme
(300 K) using the foliowmg data S _2 4x1019/m : ,u _-O 39 mZV s and

0.19 m*V77's 1'_

Is direct bandgap semlconductms used f01 fabncatlon of optlcal devices?
Comment onlt N B

Draw the energy band d1acrl am of Ol gamc LFD and label 1t
Dratw the dencr.lty of qtates f01 quantum Wne and quantum Well st1 uctures.

Discuss about quantum conductance R E I E A




PART B — (5 x 16 = 80 marks)

' 11 '.:';-'(:;.1')" ::_i_"(i}- ._: Dzsc{m's briefly about smﬁjle and closed packed hexagonéléti.u.c.tﬁre
oo ignd caleulate the ofa 1at1o and packing factor of the HCP with neat =

SR 3_--_:-.:'.'d1aglam : R 6 1) B - :
'-_.(ii)- The ‘height of the HCP unit cell is 0.494 nm and the nearest =\ . -

- reighbor distance iz 0.27 nm. The atomic weight of zinc is 65.37,
S .;_”Calcuiate the volume of the unit cell. _ ()

_ 'OJ:
(b)(z)Dlscuss briefly the crystal divections and Miller indices’ W}th its

v oprocedures to 1epresent (100) (110), (111) and (200) planes of a
. cubic crystais L _ : (10)

G _ Show the expression for separatmn between two 1att1ce planes in a
R crysta_l with schematic. (6)

e (ay Deuvethe expression for thermal conductivity and electrical conductivity
RN S :E_';-.and obtam the relation between them using classical free electron theory.
S e [ _ (16)

EER ) :-Bneﬂy dlscuss the origin of ferromagnetism and exchange
~oominteraction in ferromagnetic materials. (12)
(1) . The' saturation magnetic induction of nickel is 0.65 wb/m? If
s density of nickel is 8906 kg/m® and its atomic weight is 58.7,
calculate the magnetlc moment of the nickel afom in Bohl
: '_-'_'-f"magneton {4)

1@ Gy Eriéﬂy' discuss the origin of energy bands in semiconductors with
Cooieieeno o dchematic and differentiate between direct and indirect band gap
~'semiconductors with necessary diagrams. {(6+6=12)

iy - In a p-type germahium, n,=2.1x10%m™,  density of
“horon =4.5x10% atoms m~%. The electron and hole mobilities are

0 0drand 0.2 m?/volt-s, respectively. What is it’s conductivity before
“:and after the addition of boron atoms? o (4)

.Or

g by Q) :'_5.}_'}i5(5u.ss Hall effect and derive the expression for Hall coefficient
ool vandidraw experimental setup to  determine Haﬂ'- mobility of
- gemiconductor. ' (6 +6=12)

(ii)' A Semlconqucmng crystal 12 mm long, 5 mm wide and 1 mm thick
-+ has a magnetic flux density of 0.5 wh/m? applied from front to back,

- perpendicular to largest faces. When a current of 20 mA flows
length wise through the specimen, the voltage measured across its
width is found to be 37 /J\f What is the Hall coefficient of this

“gemiconductor? S €))

]
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14.

15.

(a)

(b

(a)

(b)

)

Exp'léi.ﬁ'brieﬂy"a.bouﬁ o.ptical absorption in quantum well along with
energy band diagram in the presence and absence of a transverse

. electmc field in semiconductor. o (12)

| (ii_)"

(11}

Calculate the energy’ of the electlon and heavy hole produced by

~ “absorbing a 1.5 eV photon in InP. (Given : &, of InP = 1.35 eV,
m, ':-'0.082??1'0,'n1;,1'20.085m0 and mro_'-;— 0..0751710. (4)

Or

‘Describe briefly the principle of operé'tion and I -V characteristic of

Photovoltaic device with neat diagram.. (12)

The light intensity of 700 W/m? falls' on a solar cell having the
surface area of 0.03m x 0.03m, the resultant current and voltage
generated are 157 mA and 475 mV, respectively. Calculate the
efficiency of the photovoltaic device. (4)

What happens to the energy, momentum and position of an electron
in an isolated thin semiconductor when it is quantum confined

along one dimension ie., quantum wells? {10)

Discuss briefly the bandgap of nanomaterials of conductors,

semiconductor and insulators. (6)
Or

What are carbon nanotubes (CN'Ts)? Explain briefly the properties

and applications of CNTs with neat diagram. (10)

Discuss briefly about spintronic devices and its applications. (6)
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