OPTION-D
Pap¢r : PHY-RE- 5046
(Physics of Devices and Instruments)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.

Answersb eifher in English or in Assamese.
WGl Gt S Se wf
Each question carries 1 mark - 1% 7l
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(a) What is voltage regulation ?
SUTE [T T ¥ 2
(b)

Why i .
hy is varactor diode used in voltage”
controlled oscillator ?

Fea-+ifbifre memre cogasn w7

c) What ;
o s e main purpose of UART?

UART§ T Ty 2
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(d) Draw a schematic diagram depicting
N-channel depletion type MOSFET. -

| N-G ol @ik MOSFET <o fom
i< |
(e) What do you mean by lithography ?
faerai) gfere & e 2

() State one advantage of Pulse
Modulation System.

SNIETy QLT PR DI <51 ARl |

(g9 What are two types of demodulators ?
-t ReTes 2ia 7ot 1 2

2. Each Ciuestion carries 2 marks : ZX4é8

ATOIF 2O { THAP TR S

relation among

(a) Deduce the
amplification factor (i), -a.c, ‘drain

resistance (r;) and transconductance

(g,,) of a JFET.
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JFET R ARame etz (1), @5, osa

A (rg) % QRFTGITGTR (g,,) 4 I
9o T Slear;

(b) Explain the basi |
: asic
iR process of IC

<ol 9z, . (1) %@W T Al 901 4|

- (¢) Draw the block dj
diagra
power supply. gram of a regulated

(RTTEE KR w21z b 75 B vy 1 |

(d) Describe the han

dshaki i
RS232 data og ng procedure in

mmunication.
::Tzszwr‘m NI 577 2iferes 3ol
|
Answ
3 her any three questions - 5x3=15
ach question Carries § marks)
o :
Qe Ricerzar oty oy T fal ¢
(AT &S it s itR) |

(@) Describe brie

data transferﬂy'different types of USB

USB iy
TR SRR bt B
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(b)

()

(d)
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Draw the circuit diagram of a power
supply with ‘L’ filter for sinusoidal input
voltage and draw the output voltage. '

55O iz Aes Red ael =i L &or
TG “KIA BIAE GO IoA1 ba TPl WA Folce
wies+5 Reawl foa @i |

Explain-in brief about (i) optical
lithography, and (iij) electron
lithography.

(i) S5 AR, W (i) A LA
e o 3 |

Show that the transconductance of a

JFET can be written as

Vs = Gate-source voltage

Vpi= Pinch-off voltage

For a JFET, the saturation drain
current is SmA and maximum
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(e)

transconductance is 4000us. Find the

value of Vs (oprj. What will be the value

of transconductance when Wasris — 1Vae

3K @ JFET b Bl Gs

i v,
Gl 1 VGS)
v m"( VPJL‘JWWW?@

Vos =CRBHA Rem, V,, = fiesorg e |

JFET R AR Hispe R e & o

G Blep T
5 WWTTFS 4000 us | Vs (oFr)
23 2 3fi

G5 = =1V 2 (OrTie GIedeieisg
%mﬁ? < N

() Why does the |

p oop filter section in

LL :
! consist of low-pass filter ?

@-@quﬁ
Jpovhidh & I R wig .

(i)
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Out of six questions answer only three
questions (Each question carries 10 marks) :

10x3=30

Wﬁmeﬁm%ﬁmw%ﬁm(mm
Y0 THI(S TM(R) 2

(@)
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{1) ' What is the advantage of edge-
triggered phase detector in case of
phase-locked loop ?

@FERY e ae-fe e ferhe
R 5 2
(i) Draw the pin diagram of
PLL IC 563.
PLL IC 5653 {7 @ o= 41
(i) Draw the circuit diagram of a

voltage-controlled oscillator and

give its principle.

2+3+3+2=10

froa-REIETe (MIFea bl 761 o SifE
e AIfe a1 41|
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(b)  Elucidate the construction, working and

()
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— e ———

characteristics of an enhancement-type

MOSFET with suitable diagram
wherever necessary.,

TUEETT-4PRE MOSFET 5 o i
R e, DRI i [SiRmbeE Rl

() Ilustrate the technique of dry

oxidati :
ation and wet oxidation of 2
silicon wafer

%mﬁmmwmﬁ@
W g w0

(i) Elucidate the effects of

tem
5 Perature, pressure and crystal
orientatj
B Ntation upon the process of
erm 1T
al oxidation of a Si wafer.

4+6=10
%Wm@m@%w@wm

18

2+2+6=10

(@ (1)

(e)
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You are given a signal voltage
e,=E, cosw,t and carrier
voltage e, =E,cos (ot+0). For
amplitude modulation, using two
given equations, find the
expression for modulation index.

cors frat RS e AR e 51
e @l e, =E, cos o,t
e, = E,cos (ot +0) 1 € Wl AT
2R R RER Ffere o3RI 0 THEPEH
TR o ACH! e |

(i) Show that only one third of the
total power of modulated wave is

contained in the two side bands.
5+5=10

4l (4 TS S0 g oK feferi
JOINZ BTG (A To1S TS |

With a circuit diagram of linear diode .
detector, give the theory of detection

with carrier wave as input.  3+7=10
e s fErrE or 76 fom wife Ham

) ‘(‘7133"{36 RS EMQMWWC‘U W
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(f)  Draw the circuit diagram of an astable
multivibrator and explain its working
principle. State the frequency and

maximum value of the current gain. =

(3+5)+(1+1)=10
&1 AAOOIREDT GO By SR AW

FRITS 36 | TR I~ o FIET
(51371 A I R 2
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