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EECE 2313/ ECE 2133

Matric No:

Electronic Circuits
Q.1 [20 marks] Vo

(a) Consider the circuit as shown in Fig. 1(a), derive the expression (step by step) for the
voltage transfer function T'(s) = v,(s)/v;(s). Find the corner frequency of the circuit if
Rs=3kQ, Ry=9kQand Cp1 =8 nF and Cpz =8 nF . (6+2 marks)
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| Electronic Circuits ~ Matric No: EECE 2313/ ECE 2133

(b) Draw the Bode plot (magnitude and phase) of the following transfer function. \
(8 marks)

10~*(s + 120)

) = s(s +60)

(¢) Determine the magnitude and phase at s = 100 rad/sec, using the solution from the gra{ph

of the question Q1.(b). . (4 marks)’
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Q.2 [20 marks] b

A common source amplifier is shown in Fig. 2, with the following circuit .cor'nponent
values Rs = 10kQ, Rg = 40kQ, Rs = 5kQ, Rp = 10kQ, RL = 6 kQ, Cc = 3.2nF and
C.= 1nF. The MOSFET has a small - signal parameters, gm =40 mA/V and 7o = 0. '

+5V
Rp = 10kQ
Ry= Cc= # o,
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40k R5 = = =
5kQ
Fig. 2
(i) Draw the small signal equivalent circuit diagram of the circuit. (3 marks)

(ii) Evaluate the midband voltage gain, 4, = 1;—" of the amplifier in dB scale. (7 marks)

(iii) Determine the lower corner frequency, f. (3 dB frequency) due to Cc. (4 marks)

(iv) Determine the higher corner frequency fy . (4 marks)
(v) What is the bandwidth of the amplifier? (2 marks)
\oF ; N R | ‘ - 'l(
— / = _—9 L A l . -
"i VV\ [( I / \ ‘ //\ \\ - ¥ \ L;j;_ '” '
~ ) — \f: . \L/ "l‘. >/ Y’
F) [ ot M35z, I T VR LA
Vel |y EFeest |
7/ i - 1= Ld
;. l \L’; ) }/r L7y
I |7 i \ [ p [r > J .
/2 =) ‘ L( /q(\ ‘Mﬁ/"’ —
@; { : ™ (\ /‘Z// . ’,\,/ 0 ,‘\ r
_z. (i -~ ' i = L \ o 2
1 %/ ‘i\\“v’/cr ) i i \ '
-_ ' % A’!.,,Ln(: 2 3D
= (otwd) 1 _ 3. FEMS
o
M ,.U\Ag \
- o s 4o gy
T
K \ 3 B - (’\,\{‘{\j’ ,2 L; ? !‘{
)“L ] (’i/ aaall







Electro;lic Circuits _ Matric No: EECE 2313/ ECE 2133

Q.3 [20 marks] ' * 4

(a) Draw the simplified high-frequency model of a bipolar junction transistor (BJT) and
mention the name of each parameter. . @2 marks)

(b) Draw the simplified high-frequency small-signal short-circuit (R, = 0) equivalent
diagram of the circuit as shown in Fig. 3(b), and determine the cutoff frequency fr (step

by step) for the transistor. © (14 marks)
(c) Assume that a BIT has the parameters, 1, = 1.5kQ, g,, :ZO%L\,C,I = ZOI;F ‘an:i
Cy = 12pF, determine the f3 and fr of the transistor. . (4 marks)
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