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PART A -— (10 % 2 = 20 marks)
1.  Determine .the total forward bias current density in a PN junction diode under

an applied forward bias voltage of 0.65 V at 300 K. Assume Js = 4.155 x'10-1t

2. Define Diffusion capacitance.
3. ‘What is meant by “Early efféct”‘_.-’ )

4, State the “h” parameter equations for a NPN transistor under CE.

configuration.

b Calculate the —internal —pinch—off voltage —of JFET with  a=0.7T5um,

[

N, =10%/cm £ =116 and £, =8.854x10 2 F/m . = -

6.  Evaluate the body effect coefficient (y) in a MOSFET with N, =3x10"%/cm?,
5, =116 and & =8.864x10"? I/m and C,. = 1.726x 10" Flem?.

7. Give the basic differonce botween JFET and MESFET.

‘8. What is meant by tunheling‘?

9. Whatdo you understand by intrinsic standoff ratio in an UJT?

10.  Define quantum efficiency in an LED.
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PART B — '(5 X 18 = 65 marks)

From the basic concepts deuve an exp1essmn for the ideal PN junction
current. . _ {13)

Or

(i) Enumerate the ‘switching chalactenstlcs of the PN diode with

suitable circuit and waveforms. : ®)

(ii) Brief about break down mechamsm in PN diodes. (5)

Draw a circuit d1ag1am to determine the CB cha1acteust1es of an NPN

tlanS}stcn ‘Also e‘(p}am the mput and output characteristics. : (13)

iOuthne the Ebexs - Mo]l model of a. NPN tlanmstor w1th necessaly _
o __cncult andlelevantequatlons _;_ __ Lo -_ T (13) R
() - (@) 'Explam the constluctlon of an N channel FET w1th a dlaglam | 5) .

(i) Denve an explessxon for pmch off voltage in FET N (8) o

8 DlSCllSS the str ucture of an N channel depletlon type MOSI‘DT w1th -

a neat diagram. B : N )

) (11) _'Describe the output and tfansfer characteristics of MOSFET. 8

(i) 'Illustiate the operation of a MESFET w1th energy band dlagram*

-+ and space charge 1eg10ns = , _ 8

(i_i) 'Deduce the explessmn for current voltage relation'in a. Schottky T SEECA TR

or

Explain the Principle of tunnel diode with necessary band diagrams. Also

A
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(a)

®

PART C— (1% 15 =15 niarks)

An mdlcatm requires Voltage to be displayed in seven segment format.
However, the power requirement for the display should be very low.
Choose a proper display device and justify your choice. Also indicate the

X chalacteustlcs and operating principle of such a display device. (15)

Or .

How do you modlfy the structure of a simple BJT to operate 1t for 250 V
and 7 A? Discuss the characteristics of such a device and identify its
limitations. . - _ - Cor . (18)

15,

@

(b)

illustrate the V-I - characteristics and the negative -resistance

Enuxﬁelate the Structure of a SCR. With a two transistor model derive
an explessmn for anode current (I A) Also 1ndicate its. V-1 chalacteustlcs

(18-

QOutline the theory of light géneration in 'iight‘en_l;itting diode, with
necessary expressions for internal and external quantum efficiencies. (13)
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