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General instruction(s):

e Answer All Questions
¢ M - Max mark; CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply. 4 - Analyse, 5 - Evaluate, 6 - Create)
¢ Course OQutcomes
1. Design the B|T and MOSFET amplifier circuits using suitable biasing techniques and
analyze their frequency response characteristics.

2. Distinguish among different classes of MOSFET power amplifiers and employ them
for various applications,

_ Question M 1colBL
Determine Ip and Vys for the network shown in the figure below with R; = 80 ko, 1] 371
R:=40 kL, Ro=4 k), Rs=1kf). LetVpp=12ZV,Vin= 15V, k' (W/L) =2 mA/V2,
Plot the load line and Q point parameters for the circuit.
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Fig.1
A common-emitter amplifier is biased with a voltage-divider network and is 1| 3
powered from a single supply Vec = +15 V. The circuit parameters are:
Rgr = 100 k2 (Voltage divider resistor from base to Vcc), Rez = 27 kil (voltage
. divider resistor from base to ground), Rc= 4.7 kil, Re = 1.0 k2, Load resistor R, =
= 10 kN, Input signal source: Vy,; with source resistance Ry, = 600 {1 Transistor
DC parameters: iy = 120, Early voltage Vi = 120 V. Thermal voltage Vy = 25 mV. | 10
The amplifier is biased such that at the quiescent point: leg = 2.5 mA and Ve, =
7.5 V Assume the coupling capacitors are 1uF and the bypass capacitor is 100

ufF.
| i). Draw the circuit diagram. §i). Draw the A/C equivalent circuit and the Small-
4 signal A/C equivalent circuit using the hybrid-m model. iii). Calculate the small- |
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rall mid-band

gxpression for the ove
gain assuming the Early effectis negligible (i.e.,

he two gains (with and without ro) and comment |
ct changes the gain in this amplifier. |
ency fy of the common source | i3]
Ceq using the |

iv). Derive an
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uantitatively on how the Early effe
TDerive the expression for the upper 3-dB frequ
\ amplifier as <hown in Fig.2 (showing the Miller effect). Compute
rical values. Ryig=100kiL, R=4M(l, Cas=30F, gm=2mA/V, 1g= 15ki1, |
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I |II Rp=10k0, R =25k, fr= 10MHz, and Vpp = Vss = 2 15V. ,
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4. Consider the single-stage commaon-emitter amplifier. The circuil h:nrmnm'pr,; gt 1
are: R =56 kil R = 10 ki), Re = 4.7 kil R, = 10 kSl Raig = 6000, B = 100, g = 40

all lower cutoff frequency of the amplifier to

d individual corner frequencies contributed ‘
| by each capacitor are specified as fiy (due to Cey) = 150 Hz, fiz (due to Ccz) = 150
Hz, fis (due to Cg) = 200 Hz. Determine the required values of Cci, Cczand Cg to
achieve the specified individual cutoff frequencies. |
i). Consider the class-B power amplifier in Fig. 3. Derive the equation for power ' 513
‘conversion efficiency of the given € er. li). Let Vpp=6V and R, =400 ‘

Llf the output is sinusoid with 2.4V n calculate the power ‘

_conversion efficiency.
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