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Q.1       (a)     Explain the working principle oflR emitter and its applications.                                        (3)

(b)     Given  JDss = 12mA and Vp = -4V.Sketch  tie  transfer  characteristics  for  the    (3)
JFET.

(C)      An     n-chamel     Enhancement     MOSFET     has     Vffo=2V,     fr=0.5mA/V2.    (3)
If VGs = 4V, calculate drain current JD.

(d)     Ifa cMOs inverter operates at VDD  = 3.3Vand load capacitance is  1.0 pF, calculate    (3)
dynamic power dissipation at frequeney 5 MHz.

(e)      A         UJT         relaxation         oscillator         uses         A   =   10frJ2cz7tczc   =   100LiF.    (3)
If n = 0.5 and VBB = 12V, find the time period of oscillation.

®      Determine  the  transition  capacitance  of  a  diffused junction  varicap  diode  at  a    (3)
reverse potential of 4.2T/. £f C(0)  =  80 pF cmd VT  = 0.7V.

Q.2       (a)      Compare  Schottky  Diode  and  PN junction  diode-  with  characteristics  and  their    (6)
applications.

(b)     Explain the working principle ofLCD and compare it with LED display.
(c)     Describe the construction, working, characteristics,. and applications of solar cell.

Q.3       (a)     Explain  in  detail  the  construction,  working,  channel  formation,  pinch-off  and
outyut characteristics of JFET with neat diagrams.

(b)     Discuss different FET biasing methods and explain self-bias in detail. (6)

(c)      For  the   network   circuit   shown  below,   Determine.JDo CZ7td vGso.   Given   VDD  =    (6)
2ov, RG[ = 91o Kfl , RG2  = llo Kn, RD  = 2.2 Kfl, Rs. =  1.1 Kfl, JDss =
10 77iA cmcz Vp  =  -3.5 V.



Q.4`      (a)     Explainthe small signalmodel ofMOSFET.

a)     Explain   and   analyze   the   MOSFET   Common   Source   amplifier   and   derive    (6)
expressions for its voltage gain, input impedance, and output impedance.

(c)     What is UJT?  Explain the working ofuJT as  a relaxation oscillat6r.
\

Q.5       (a)     Explain the working principle ofa MOs inverter with diagram.

(b)     Explain the impact of supply voltage scaling on power, delay and noise margin.            (6)

(c)     Draw and explain the VTC ofcMOs inverter.                                                                     (6)

Q.6       (a)     What is a thermistor? Discuss the working principle ofa thermistor.   A thermistor    (6)
has  5  kf2   resistance   at 25°C.  If temperature  coefficient is 4% per °C,  find its
resistance at 35°C.

(b)     Derive the shockley equation for JFET. (6)

(c)     Differentiate between JFET and MOSFET in terms  of structure,  operation,  input    (6)
impedance, control mechanism, and performance parameters.

Q.7       (a)      Compare Resistive-Loadinverter and cMOs inverter. A CMOs inverterhas VOH =    (6)
5V,  VlH  = 3.5V,  VfL  = 1.5V,  Vo[  = OV.Calculate Noise Margin High avMH) and
Noise Margin Low QIML).

(b)     Exp'1ain in detail the principle of operation and v-I characteristics of Tunnel Diode    (6)
with neat diagram.

(c)     For  the  network  Oil.cuit  shown  below,   sketch  the   ac  equiva,lent  network  and    (6)
calculatez£,Zo czapcz 4„. Given  VGso  =  0.35 V cmd JDQ  =  7.6 rnA.
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