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N.B. (1) Question No. 1 is compulsory.

(c)
(d)

(b)

(2) Attempt any four questions out of remaining six questions.
(3) Assume any suitable data wherever required and justify.
(4) Figures to the right indicate marks.
Compute the skin depths for copper, aluminium at 1 GHz an@ GHz and find 6
the resistance of a 10 cm wire with diameter of 1 mm :
o, = 64:516 x 10¢ s/m -
= 40 x 108 s/m.

Oa
A transmission line of characteristic impedance Z,%g0 Q%nd lengthd =0-15). 6
is terminated into a load impedance of Z, = (25 Q.

Find T,, Z,,(d) and SWR by using Z-Smith chart.
Draw the lumped element circuit model for agnsmission line. Derive the 4

expression for voltage and current travelling=waves.
Draw the equivalent circuit and find the odd a%en mode parameters for coupled 4

transmission line.

Design a low-pass filter whose inpufgad output are matched to a 50 Q impedance 12
with cut-off frequency of 3 GHz, equNipple of 0-5 dB and rejection of atleast

40 dB at approximately twice th%‘)ff frequency. Assume a dielectric material

that results in a phase velocity oNgD% of the speed of light.
With the help of suitable deriya explain power considerations for a transmission 8

line.

" For a filter circuit show& 10

tov lopF

Fin e loaded, unloaded and external quality factors.
F 'smission line circuit involving source and load terminations of Z; =60 Q 10
and 2 = 50 Q respectively and Z5 = 75 Q, compute the input power and
power delivered to the load. Assume length of line to be /4 with source of Vg

=8V

.‘ 'Explain different types of diode models (RF) and differentiate them with respect 10

to junction capacitance, band gap energy and conductance.
Draw the Ebers-Moli model of large signal BJT and explain in detail the transport 10

representation and injection form.



4.

5.

(a) Explam different types of diode models (RF) and differentiate them with re

" to junction capacitance, band gap energy and conductance. g’
(b) Draw the Ebers-Moll model of large signal BJT and explam in Eetall the sport 10

representation and injection form.

Kuroda’s identity.

(a) Define unit element and find the ABCD para§e e%)rt following circuit using 10

N
d
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(b) Explain the construction and operation of HEMT ‘and RF field effect transistor. 10

6. (a) Explain the role of scattering parameters and its properties at RF and microwaves. 10
(b) Explain RF behaviour of high frequency resistor, capacitor and inductors. =~ 10

7. Write short notes on the following :— 20
(a) Microstrip transmission lines
(b) Parallel and series connections and its importance in RF desngn
(c) DC characterization of Bipolar junction transistor
(d) Physncal propertnes of semlconductor

Q

Chebyshev filter coefficients; 0.5 dB filter designﬁl to 10)

N &£ g 83 | 84 &5 Bo £y 83 89 8o | &n
: ~

1 |0.6986 |1.0000
[ 2 |1a029 joson ussa | |

3 |1.5963 | 1.0967 | 1.5963 | 1.0000 Jf\
4 [ 16703 | 1.1926 |23661 |0.8419 | 1.9841 1
"5 |1.7058 | 1.2290 | 2.5408 | 1.2296 | 1.7058 |v.0000.‘—m uf
6 {17254 | 12479 | 26064 | 13137 | 24758 0.8696‘%

17372 | 1.2583 | 2.6381 | 1.3444 ] 2.6381 |1.2 7372 | 1.0000

1.7451 | 1.2647 | 2.6564 | 1.3590 |2.6964 LT IO |2.5093 |0.8796 1.984]

9 |1.7504 | 1.2690 | 2.6678 (1.3673 | 2.7 1.3 2.6678 | 1.2690 | 1.7504 { 1.0000

10 [1.7543 [1.2721 | 2.6754 | 1.3725 | 2°gQR1.3806 [2.7231 | 1.3485 | 2.5239 | 0.8842 | 1.9841

0 :
101 1.02 1.04 1.1 12 14172 3 § 811
Normalized frequency, Q :

Attenuation response for 0.5 dB Chebyshev design.
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