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‘ B. Tech. , _
~(SEM. V) THEORY EXAMINATION 2010-11
ADVANCE SEMICONDUCTOR DEVICES

' Time : 2 Hours . Total Marks : 50

: 'the : (1) Attempt all questions. '
@  Assume the missing data ifany,
'(3) Marks are indicated at the end of each section.
1. Attempt any four parts of the followmg | 4 XB-IZ)

(@) Discuss the main advantages and disadvantages of usmg
" amorphous semxconductors in various elcctromc devxce"
A applications. - : '
(b) Explam ‘why the absorptlon coefficient in indirect-gap -
‘ semiconductors is generally lower as compared to the
direct-gap materials. '

() Find the resistivity of intrinsic Si at 300 K.
(, “1350¢m1|V-sandu‘“'480cm’|V—s)and
- (g, = 1.5 x 10" cm™) -
(d) Find the posmon of the Fermi level (relatxve to E) at 300K
in Si doped with 10" cm donors and 10" em acceptors
that are fully ionized. ‘

EECOI13/RFW-21925 : 1 " [Turn Over



(¢) Outline the main advantages and 'applic( ons of wide
energy-gap semiconductors. '

2.  Attempt any three parts of the following : (3x4-—12) :

(@ A Si samplc is dopod with 10"’ -3 Sb How many Zn
atoms/cm® must be added to exactly compensate this
material (n, = =p,= n)?

(b) Describe the procedure for dmmgmshmg in luminescence

o spectm the features due to excitor's and those due to the
'donor—acceptor recombination.

‘ (}:) How is free electron theory different from energy-band -

theory 7

(d) A p' - nSi diode (V,=0.956 V) has a donor doping of
10" cm™ and n-region width = 1pum. Does it breakdown
by avalanche or punchthrough ?

3. Attemptany twoparts of the following: ~ ~ (6x2=12)

‘(a) Assume that a photoconductor in the shape of a bar of _

length L and area A has a constaiit voltage V applied, and
itis illuminated: such that g - EHP/em’-s are generated
uniformly throughout. If 1, )1, , we can assume the optical
) induced change in current Al is domminated by the mobility
u, and life time t, for the electrons. Show that
- M= qALg_ 1t /7, for this photoconduétor, where 1, is the
transit time of electrons drifting down the length of the bar.

-
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(b)

aw a schematic diagram of TRAPATT diode and discuss
its working principle. Calculate the avalanche-zone velocity

for a TRAPATT diode having the following parameters

()

Doping concentration : N, =2x 10" cm
- Current density : J = 20 kA/cm?.

Consider the I-V characteristics curve of a practical p-n

_junction diode. In which qm&mt of this curve does the

following operates :
() Photodiode
(i) SolarCell.

Give suitable reasons in support of your answer.

4.  Attempt any two of the following : (7x2=14)

'(a)

()

Diffcrentiate between the working principle of Transistors
and TEDs. How isLSA diode different from Read diode-?
Describe the opecrating principle of IMPATT dxode AKu-
band IMPATT diode has a pulsed operating voltagc of 100
V and a pulsed operating current of 0.9 A. The efﬁc1ency '
is about 10%. Calculate the :

(i) - Output Power

©

(i) The duty cycle if the pulse width is 0.01 ns‘and the
frequency is 16 GHz.

DlSCuss the term short-channel effects, Hot clectron effects
and DIBL effects commonly used in present day MOS

transistors.

EEC013/RFW-21925 3 : 807s



