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ELECTRONICS AND COMMUNICATION ENGINEERING
e e e e SEMESTET-TIL —
EC23 C02 ANALOG CIRCUITS DESIGN
Time:3hrs (Regulation2023) Max.Marks: 100

‘CO1 Choose appropriate biasing circuits for BJT and MOSFET discrete amplifiers

CO2 Design and analyze single stage and multistage BJT amplifiers

CO3 Analyze the characteristic of MOSFET amplifiers, the effect of source and load

CO4 | Analyze the high frequency response of BJT and MOSFET amplifiers

CO5 Design and analyze IC MOSFET amplifiers

BL - Bloom’s Taxonomy Levels
(L1-Remembering, L2 Understanding, L3-Applying, L4-Analysing, L5-Evaluating, L6-Creating)

PART- A(]10x2=20Marks)
(Answer all Questions)

Q.No. Questions Marks | CO BL

1 For the circuit shown in Fig.1 Determine Rg such that Vcgg=2.5V. 2 1 2
Assume B(hg)=100 and Vpge,=0.7V. :

2 What is the Role of Cc and Rg in Voltage divider biasing circuit 2 1 1

3 Determine the input resistance for the circuit shown in Fig.2. The 2 2 2
circuit is biased with Ico=1mA and assume P(hg)=100 and
VBE0n=0.7V. ‘

4 The transistor parameters are hg= = 100 and V, = 120V . 2 2 3
Determine its output resistance shown in the Figure-3

5 For the circuit in Figure 4 , the transistor parameters are Vin = 0.6 2 3 3
V-and pnCox(W/L) = 400 nA/V? . Determine Vp

6 Consider R; and R; as equal value resistors. Determine the value 2 3 3
of approximate voltage gain if Rp=2kQ and 2=0 (Vide Figure-5)

7 Consider the coupling capacitance Cc = 2uF shown in Figure-6 and 2 4 4
determine the lower cutoff frequency. The transistor parameters
are Vg = 0.4 V, pnCox(W/L) = 200pA/V?, and A = 0.

8 A bipolar transistor has parameters Bo(hg) = 120, Cp = 0.02pF, 2 4 2
and f3= 90MHz and is biased at Icg = 0.2mA. Determine Cr

9 | Determine the output resistance of cascade current mirror shown in 2 5 2
the Figure-7

10 List the properties of current mirror. 2 5 1
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PART- B(5x 13=65Marks)

" Q.No.

Questions

Marks

11 (2)

Derive the stability factors due to change in Icgo, he (B) and Veg
for the circuits shown in below Figure-8

13)

OR

11 (b)

The nominal transistor parameter are shown in Figure- 9, Vp = —2
V,VDD =5V,Vss = —SV, R1 =300 kQ, R2 =100 kQ, RD =2 kQ, Rs

13)

=

=3kQ, u pCox(W/L) =1mA/VZ. Calculate Vsg, Ip and Vgp.

12 (a)

For the circuit shown in Figure-10. Assume the transistor
parameters are: Vggon) =0.7V, B(hs)=100 and V,=100V. (a) Find
small-signal current gain Ai = io/is and the (b) input impedance
Rip, & output impedance seen by collector (¢) Also determine the
maximum symmetrical output voltage swing.

13)

[N

OR

12 0)()

Derive the overall current gain and input resistance of the
Darlington pair circuit shown in Figure-11.

Q)

Consider the cascode circuit in the Figure -12,Let Ve =12V and
Ry, =1kQ, hfe = B = 150. (a) Design the circuit such that Vg =
VCEZ =3V, VRE =1V. Ich = ICQZ =2mA and neglect the base-
currents. Assume a current flow through the biasing network is
0.1 Icq. (b) Determine the small-signal voltage gain, Av =vo/ vs.
(d) Determine the small signal input impedance and output
impedance. '

(6)




13 (@)

The transistor in the Figure-13, is biased with a constant current
source.

| The transistor parameters as: Viny =2 V, pnCox(W/L) = 4.8

mA/V?, and 1= 0.01 V""" The load resistor is Ry, =4 kQ. ()
Determine the value of output resistance Ro, when I= 0.8 mA.

*| (b) Determine its current gain and input impedance (¢) Determine

13 3 4

the maximum output voltage swing produced by the circuit.
' - OR

13 ()

Consider the PMOS common-gate circuit in Figure-14. The
transistor parameters are: Vop=—1V, up Cox(W/L)= 1 mA/V?, and
4= 0.01V™. (x) Determine Rs and Rp such that Ipg= 0.75 mA and
Vspg= 6 V. (y) Determine the input impedance R; and the output
impedance R,. (z) Determine the load current io and the output
voltage vo, if i= 5 sin ot uA.

13 3 4

14 (a)

Determine the (a) upper cut-off frequency for the circuit shown in
Figure-15 , Assume gm =4mS,Cgs =47fF and Cgd =7.4fF . (b)
Find CG, CD and Cs for fL=100Hz,

13 4 5

OR

14 (o)

For the amplifier shown in the below Figure-16

| a) Draw its high frequency small si gnal equivalent circuit and

derive the expression for the upper cutoff frequency of current
gain iofis. . “

b) Consider the circuit parameters as R¢ = Ry =4 kQ, rw = 2.6
kQ, Ry|| Rz =200 kQ, Cr = 0.8 pF, Cp = 0.05 pF, and gm =38.5
mA/V. Determine the cutoff frequency fr and 3dB frequency
cutoff frequency fg of the transistor.

¢) Find the lower cutoff frequency when Cc;, Cca and Ce=1uF

13 4 5

15 (a)

Derive the expressions for input voltage, output voltage, |

systematic offset error and output resistance of the Wilson Current
Source

13 5 1

OR

15 (b)

Consider the MOSFET amplifier with active load shown in Fig-17
(a) Find Point A and B locations and Ipq. (b) Output voltage when
Vi =1V (c) Find small-signal voltage gain, input impedance,
output impedance. Assume Vn = 0.7 V, [Vrp| = 0.65 V, un Cox =

| 250uA/Ve, up Cox =80pA/V?, (W/L) n =40, (W/L) p =45, \n =2Ap

13 5 5

=0.02 VL. Assume Iis =0.5 mA, Vpp =1.8 V
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PART- C(1x 15=15Marks)

Q.No. Questions Marks | CO

BL

16. | For the circuit in Figure-18, the transistor parametersare: un | 11 | 4
Cox(W/L) =1 MA/V2, Vyy=2V, and . = 0,01V, (a) Determine
the maximum value of C; such that the bandwidth is at least B} =
5 MHz.

b) Derive common mode rejection ratio of BJT differential amplifier 4 2
with resistive load. How to improve the common-mode rejection
ratio
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