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\) ’DOM:MV\'}— })otl_— C—NW\)PMO\JC\.W\

_ _ Closed loop amplifier shown in Figure-A needs to be
R,=10kQ Rzi)&kﬂ designed for stable operation. Considering the op-amp
(OA) model shown in Figure-B

Vin

a) Find the loop gain transfer function

C,=100pF Vout _ |
b) Calculate the value of capacitor Cc to achieve the

Figure-A = phase margin of 60 degrees
c) Draw the bode magnitude and phase plot of the
loop gain transfer function after the compensation.

V,
o0——0 O A Clearly mention values of gain, phase and location
+ of poles, zeroes and unity gain frequency.

' 51001«1 - G
R
o——oO0 o, ® _T_ e} O TA'
gm1=1mA/V = gm2=10mA/V _r_—’_ T
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Z) BVL dg_, Cg.,,VU\'\\bL Above voltage regulator system consisting of a switching
buck converter followed by a linear regulator is designed

for following specifications: Vi\=1.8V, output of the

switching buck converter, Vo,=1.2V, output of the linear
regulator, VO2=1.0V, load current of the linear regulator,
I oan=1A, ramp switching period=1uS, ramp

VIN

G';e amplitude=0.9V, inductor L=5uH, series resistance

Driver ) Rpcr=0.1Q, capacitors Cg=20uF, Cp,=10uF and
7. = ai6ms integrator capacitor, C;=10nF. Assuming ideal switches

Vrera P . @ cves P05 5 and Sy where Sp a turned ON when Ve is high and

Vocz)=1-0V Sy is turned ON when Vpyy is low.

@ tom=1A a) Determine the steady state value of control
- 1c0°:FT i voltage, Vc¢rre, PWM duty cycle and linear
o.::‘\lf VaVAN ;1 I = regulator control voltage, Vc.

b) Find the loop gain unity gain frequency and value
of integrator transconductance, G, to achieve the
minimum gain margin of -20dB for | oap=0 to 1A.

c) Find peak-to-peak inductor ripple current Al and
output ripple voltage AVo;.

= [ A' x 0\ d) Determine the overall efficiency of the entire
voltage regulator system.
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K = Verh
Ve
Vul = /.3 0= = 0-bsV
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Cavre. b &% amv,_ Vits =  0-bA
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9. Ve =-044 =7 Ve = —l2v
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