P15SEC71 Page No... 1

U.S.N

i P.E.S. College of Engineering, Mandya - 571 401
o (An Autonomous Institution affiliated to VTU, Belagavi)
Seventh Semester, B.E. - Electronics and Communication Engineering
Semester End Examination; Dec. - 2019
Analog CMOS VLSI Design

Time: 3 hrs Max. Marks: 100

1a.

2 a.

Note: Answer FIVE full questions, selecting ONE full question from each unit.

UNIT -1
Draw the small signal model of common source amplifier with source degeneration and derive
an expression for the voltage gain and output resistance of the circuit. Assume A #0, y # 0.
The circuit of Fig. 1.1 is designed to provide an output voltage swing of 2.2 V with a bias
current of 1 mA and a small signal voltage gain of 100. Calculate the dimensions of M and
M,. Assume PnCox = 1.3422*%10* A/V? and p,Cox = 3.835%1075 A/V2.

Derive the gain expression for common drain amplifier.
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Fig. 1.1 Fig.1.2

Draw the small signal model of common gate amplifier with source with source resistance and
derive the expression for small signal voltage gain and input resistance of the circuit. Assume
A£0,y#0.

Determine the small signal voltage gain of the circuit shown in Fig. 2.1. (A # 0, y # 0). Given
Rr=5kQ , Rp=10kQ, ro1 =20 kQ, and gm =5 mA/V.

Derive an expression for the voltage gain of the circuit shown in Fig. 2.2. Assume the
following device parameter (W/L)i123 =30, A #0,y=0and Ip= 1 mA. p.Cox = 100 HA/V?
and Ay = 0.01V".
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3a.

b.

C.

4 a.

5 a.
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UNIT - 11

For the differential amplifier circuit with resistive loads, derive an expression for Ipi—Ip2 in
terms of Vgi—Vaz. Calculate the short circuit transcendence for Vg1—-Va2 = 0.

In the circuit shown in Fig. 3.1, assume Iss=1 mA and W/L = 50/0.5 for all of the transistors.
i) Determine the circuit voltage gain. Assume UnCox = 350 HA/V2, tp Cor = 100 HA/V?

i) Calculate Vy such Ips = Ins = 0.8(Iss/2). HpCox = 38.3UA/V? and Vrup = 0.8V

111) If Iss requires a minimum voltage of 0.4 V, what is the maximum differential output swing?

Calculate the small signal voltage gain of the circuit shown in Fig. 3.2

Ilustrate the significance of active and passive current mirrors in amplifier with a suitable

example.

Calculate the differential voltage gain Ay for the circuit shown in Fig. 4.1. Given Iis = 1 mA,
(W/L)12 = 50/0.5, (W/L)34 = 50/1. Assume An = Ap = 0.01 V!, pCox = 100 pA/V?,
HpCox = 50 HA/V2.

Voo

UNIT - I1I

Design a fully differential telescopic op-amp with the following specifications:

Vop = 3 V, Maximum differential swing = 3, total power dissipations = 10 mW. Assume
MnCox = 30 HA/VZ, AN=0.1 V', Ap=0.2 V!, y =0, Vun = [Vrup| = 0.7 V and y = 0. Calculate
the voltage gain and the required bias voltage Vpi and Vp2. Note Vo3 = Vovi= 0.2 'V,
Vovw=0.5V, |[Vov7| = [Vovs| = 0.3.
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b.

C.

6 a.

Determine the small signal voltage gain of the two stage op-amp shown in Fig. 5.1. Assume

y = 0, (W/L)12 = 50/0.6, (W/L)34 = 10/0.6, (W/L)ss = 20/0.6 and (W/L)78 = 56/0.6,
UnCox = 75 HA/V?, ppCox = 30 HA/V? and [Vup| = 0.7 V.

Calculate the voltage gain Av for the circuit shown in Fig. 5.2. Given (W/L)123 = 100/0.5,
(W/L)p = 50/0.5, ppCox = 604A/V?, ppCox = 30JA/V2, An=0.1 V"' and A\p = 0.2V

Identify the type of amplifier in Fig. 6.1, employed in boosting the gain. Also calculate the
output impedance at the drain of transistor M3 (Replace ideal current sources with transistors
for the calculation ) Assume gmn = 1 mA/V, gmp=2 mA/V and ron= 5 kQ, rop = 10 kQ
Calculate the low frequency PSRR of the feedback circuit shown in Fig. 6.2, Assume
Ci1 =10 pF, C2=40 pF, gmz2 =1 mA/V and ro4 = 10 kQ.

Fig.6.1 Fig.6.2

Explain the need of common mode feedback in amplifiers. Shown a conceptual topology for
the same.

UNIT - IV
With a neat sketch, explain three stage ring oscillator.
Define voltage controlled oscillator and explain the important performance parameters of
VCO'’s.
Draw the small signal model of Colpitts oscillator and derive an expression for the Vout/ Iin, &R
and guRp.
A VCO senses a small sinusoidal control voltage Vceont = Vmcos Wmt. Determine the output
waveform and its spectrum.

Contd...4

10

10

10

10

10



P15SEC71 Page No... 4
UNIT -V

9a. Consider the PLL in the Fig. 9.1 where Kpp = 0.5 V/rad, R = 100 Q and C =100 nF for the
filter and Kvco = 10 Mrad/s/V.
i) What is the type and order of this PLL
i1) What is the approximate bandwidth of the PLL
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b. A cellular telephone incorporates a 900 MHz phase-locked loop to generate the carrier

frequencies. If wypr = 21Tx (20 kHz) and the output frequency is to be changed from 901 MHz

to 901.2 MHz, how long does the PLL output frequency take to settle within 100 Hz its final *
value.?
c. Draw and explain the linear model of simple charge pump PLL and obtain the open loop
transfer function and closed loop transfer function. 10
10 a. What is PLL? Explain basic PLL topology. 10
b. Explain the skew and jitter reduction of locked loop system. 10
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