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[nstructions:
(1ALl questions are compulsory.
(2)Draw neat diagrams wherever applicable.

(3)Assume suitable data, if necessary.

Max. | CO BT
Marks level
Q1 Solve any six questions out of eight 12
i) [lustrate Drain Characteristics of E-MOSFET with graph. 2 2 U
i) Derive for Transfer function of series coupling RC circuit. 2 2 U
iii) Define diode current equation. 2 1 U
iv) [lustrate ac equivalent model of MOSFET with circuit diagram. 2 1 U
V) Define Channel Length Phenomenon in MOSFET. 2 1 U




/ vi)

Draw symbol of N- MOSFET and P- MOSFET 2 1 L)
vii) For a MOSFET circuit, If expression for Ip is|2 1 U
Ip = K,(Vgs — Vio)?
Then Derive for gm.
viii) Define differential mode gain and common mode gain. 2 2 U
Q.2 Solve any four questions out of six. 16
) Illustrate transfer characteristic with various region of operation | 4 1 U
“using graph and current equation.
ii) Explain the working of E- MOSFET with constructional detail 4 1 u
iii) Compare low and high frequency ac model of MOSFET. 4 3 AP
5
! iv) MOSFET can act as current source. Justify the statement 4 3 AP
v) Analyze circuit in given figure to find DC voltages and current. 4 4 AN
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Figure 1
vi) Compare Rectifier diode with Zener diode. 4 3 AP




MOSFET amplifier. For the circuit in Figure the parameters are: Rs =3.2 k
,Rp=10k,R. =20k, and C_ = 10 pF. The transistor parameters are: Vrp
=-2V, Kp=0.25 mA/V% and A = 0. Ipg = 0.5 mA, Vggq = 3.41 V, and
VSDQ =341V.
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Figure 3

Solve any two questions out of three 16
i) Analyze effect of Miller’s capacitance on frequency response of CS | 8 AN
amplifier ?
i) The circuit in Figure is to be used as a simple audio amplifier. Design the | 8 AP
circuit such that the lower corner frequency is fp =50 Hz.
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Figure 2
iii) Determine the corner frequency and maximum gain asymptote of a |8 AN




| Solve any two questions out of three.

16

Design the dc bias of a MOSFET circuit to meet a set of specifications. The
circuit configuration to be designed is shown in Figure. The quiescent Q-
point values are to be Ipq =0.25mA, Vpsg= 4V. The voltage across Rg
should be Vgs ~= 1 V. The current in the bias resistors should be
approximately 20 pA. A transistor with parameters of k,= 80 nA/ V2, WL
=4 and Von = 1.2 V is available.
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Explain the terms diffusion current density. Calculate diffusion
current density for given semiconductor. Consider silicon at T=300K.
Assume the electron concentration varies linearly from n=10"%cm™ to
n=10"%cm™ over the distance from x=0 to x=3pm. Assume
D,=35cm?s.

iii)

Determine the small-signal voltage gain of a common-source circuit
containing a source resistor. Consider the circuit in Figure. The
transistor parameters are Vry= 0.8 V, K, = ImA /V 2and L =0.
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Figure 5




