Exam.Code:0009
Sub. Code: 0731
2012
B.A./B.Sc. (Hons.) Fifth Semester
Physics
Paper - V: Physics of Semiconductors

Time allowed: 3 Hours Max. Marks: 44

NOTE: Attempt five questions in all, including Question No.7 (Unit- -Il) which is compulsory
and selecting rwo questions each Jrom Unit I- I Use of non-programmable calculator is
allowed.

X-x-x
UNIT -1

- {a) Fora bu, lattice of 1dentical atoms wnth a lattice constant of' 5§ A, calculatedhe

maximur packmg {raction and the radlus of the atoms treated as hard sphéres with the
" nearcst ncighbors touching, . {4)

(b) Discuss the Lattics- -Maiching technique in Epitaxial Growth ofian oriented smgle-

crystal layer on u substiate wafer, 5y

2. (a) What 1s the difference between densny of statessand cffective density of states?

- ‘Why-is the Jatter such a useful concept? 2)
(b) Does moblhty have any meaning at Very. lugh tield? Explain )
(€) How do you measure mobility and carrigr concentration? s (2)

(d) The mtrmsu. resistivity of Ge a€300 K is 47 . What is the intrinsic concentration
when electron and hole mobilities iffGesat 200K are 3900 om ?Ivolt sec and 1900 om *volt sec
respectwely'? Co . | : 3)
3. (a) A 100 mW laser Beam with wavelength A = 6328 A is focused onto a GaAs sample
that iy 0 5 pm lh]Ck Tie absorption coefficient at this wavelength is 3 x 10% cm™, the
bdndgap 1sE, =1 42 eVat 300 K, and m*, = 0.067 m,. |
i) Fmd the number 01 photons emitted per second by radiative recombmatlon in the

GaAs, dssummg pexfect quantum efficiency.

i) What 18 the power del:vered to the sample as heat? =~ - (©
. (B Diseiiss thc phenonienon of Optical absorption-and photo lumia;e_scence 3)
UNIT-11

4.(a) A 7cner diode is marked to have its breakdown at 12 Volt, w1th maximum power

dlelanOD of 480 m Watt. How much carrent it can handle? ' (5 |
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(2)

(b) Fermi level of an inteigsic semiconductor lies near the middle of forbidden gap but for the

n-type semiconductor it lies near the conduction band. Explain” 4

5. (a) Explain the two basic types of capacitance associated with £-# junction )
(b) Explain the working mechanism ot a PN Junction under the effect of

(i) Forward bias (i1) Reverse bias and discuss its IV characteristics. (5)

6. (2) Explain the Typical Schottky Barmiers and discuss and plot the Fermi le¥el pinming by
the interface states in Compound semiconductors : (2) n-type GaAs (b) n-type InAs 4 (5)
(b) Expfain what is the need of doping a pure semiconductor? Narme the various types for
an n-lype and p-typc impuritics. (4)
UNIT - 111

7. Attempt any eight of the following:-

a) What is juﬁdioh capacitance? How it vafies with'ias?

b) How does aiéemiconducto;‘j behave at.0 Kaz

¢} How will );011 define Doping and Depant?

d) Distinguiéh_ﬁ;etwegn a latticéland'a crystal? How many different 1-D lattices can you have?

€) Define heterojunction,

f) In gé;l'era'l 'hgow Myay cemponents of con'duction current cun you have in a semiconductor
device? What aréithey: |

g) Whatis an"cé(amplc ot a deep trap in Si? .

h) Do absorption'eoéfficicnts of photons increase or decrease with photon energy? Why?

1) Which are mostly commonly ysed semiconductors and why?

(8x1=8)





