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Subject: ADVANCED SEMIC ONDUCTOR DEVICES

Note: (]} Aitempt ANY FIVE questions.
(2) All questions are equal marks.
{3) Notaticns scod have ool meaaning,
(4) Assume any relevant data, if missing.

) Q¥ (2} What is Hal effect? Derige Expression of mobility in
% tems of Hall’s coefficient and Yesistivity .

e {b) A sample of Si is doped with 10" phosphorus atoms/em?®.
What would You expect to measure for jis reactivity? What Hafl
voltage would you expect in sampie 160mm thick ;7 L= imaA and

. B.=1KG= 107 Wwem?,

N QZ/%} What do you understand by “Optical Absorptien”? Derive

‘g the welafionShip betwees Intensity _of transmitted light 1, and

- % . Intensity of Inciderit light i,.. Consider the length of sampie 10 be
S ' o
(5) A 0.46 mm thick sample of GaAs is illumnated with -

mefiochromatic light of ’ .
. " hr=7Zev. The absarpiicn coefficient ‘o is 5%10° em-1. The lower
'éa/ incident on the sample is 10 mW, - T L
9 Find the-iotal energy absorhed by the wample per |
- .second (J/s5). . -+ - .-

(i} Find the rate of excess thermal energy given up -

by the #'=cmrons to latice Lo fare TECombination.



(iii) Find the number of photons per sceend given off
from  recombination CVENLs, assuming perfect

quart= iciency.

Q3.‘6 What is “Eiustein Relation™ Show that D/u = kT/q where )
‘D’ is Diffusion coefficient, M is mebility, k is Boltzman constant £

T is absolute temperature in Kelvin and q is change carrier.

% What &5 “CONTACT PCTENTIAL” in mn junction?
Berive the expression of contact potential in terms of Aeizpror
impurizy Concentration and Intrinsic Carrier Concentration,

@4,1{a) Ap abrupt Si p-n junction has Na= 10" cm? on the ‘P’
e and Ny = 10" emy™ on the ‘0’ side. At 300° k,
(1) Caiculate the Fermi levels and draw Equitibrium
Leve! Diagram,
(i) Findv, (the contact nafentiall -
{5). Derive the expression of Diode Current Equation in terms
of D, L., D,.L.P, %, and other parameters,
Q5. (a) What is impaci ionization in Avalanche Breakdown at pn
junction? Show that,the electrop multiplication ‘M, s given by
M, =n,/n, = M(1-p) where pis p_robabiiity of fmpact ionization.
(b) What are different tYPes -of capacitances present o pn
fumnction? Explain their dependénce "oy ‘applied hias vojtage.
Berive relationship between themr, |

Q6. (2) What is “pinch ofr phenumena” s 2 JFETY
Desive the expression of “Pinch off Voltage vp»of N Channel
JFET in tenms of half channel widt, ‘a2 ¢ donor carrier
concentration *Ny and ‘other con_stanté, -

(5} Explain “surface Field Effect” in ideal MOS capacitor

with help of energy band diagram. Also Cerive the expressior: for _

threshoid voltage at Strong inversion,

and operation. of IMPATT diode, Algy compare it with OWITT

() Weite short notes o (i) The Gunp Diode (i} PIN oh. 1o
detese (i3 -ASERS. : )
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