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Question 1 (Total 30 Marks)

For the CMOS Opamp shm:
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a) With an opamp hang a circuit as shen, and bias currents and other parameters as spec-
ified, pick and specify annecessary transistor sizes to establish an internal biage

level V, of 1.5V as shan, and an output bias of 2.5V

b) Determine the DC magnitudeig of the tvw stages\,/v;, v,/V,) and the verall DC
gain in dB.

C) Calculate the pole and zero frequencies and the UGBW of the opamp in Hertz. Determine
if the opamp is stable. Explain your reasoning.

d) Find the positie and ngative common-mode input range. ldentify which transistors will
leave the saturation ggon.
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Question 2 (Total 10 marks)

a) A first-order filter has a passband from DC to 20 kHz, with a passiudtadje gin of 5.
An opamp used to realize this filter has a un#yagrequeng of 1 MHz and a DC gin of
80 dB. Calculate the maximunaig error for this filter and the frequegnfor which this
maximum @in error occurs.

b)  For the follaving circuit withv,, = 0.5V, the nom- 2V
inal input wltage is 1.5 V at which time the nominal Va2 ‘ 100uA
current is 1000 A and the output eltage is 2.5 V 3-5V-| M2 .
Calculate the posite and ngative slev rate for the 2.50\/
input at1.5+£ 0.5V, that is, it is switching between _| M1 lc
2V and 1V Vi=l.oV
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Question 3 (Total 15 Marks)

A circuit has the transfer function
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a) Determine the magnitude of the frequgmesponse in the ideal sampled-data domain at
DC, f gock” 4 T elock” 2, andf

clock:

b) Suppose the input frequenis fixed at 5/4 of the clock frequgnand the frequerycrange
from DC to twice the clock is lo@d at. Sktch the frequerycspectrum seen by a spec-
trum analyzerwith approximate relate amplitudes. Explain your reasoning.

C) Determine the first four points (n = 0, 1, 2, 3) of the response in the time domain fora 1V
step inputat = 0.

Question 4 (Total 15 Marks)

For the circuit shavn belav:
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a) Do a chage balance analysis for the abaircuit.

b) Determine the Z transform in the fong = H;(2)v; + Hy(2)v,.
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Question 5 (Total 15 marks)

For the circuit shan belaw:

R, = 1MQ R, =2MQ C = 5pF
a) Find the transfer functions relating the noise duB tandR, to the output.
b) Calculate the pwer spectral density at the output dudipandR, at 100 kHz.

C) Find the intgrated output noise due R, up to a bandwidth of 1 MHz.

d)  The opamp has input referred thermal noiséagev,, of 20 nV/,/Hz. Sketch the output
noise density due te, from 1 kHz to 1 Mhz (for the same circuit as abp

Question 6 (Total 15 marks) (Full Markswill not be given if answer isnot grammatical).

a) Define and discuss in no more than 3 pages, replication, aliasing, and sin(x)/x in sampled
data systems. Describewthese dects would be seen in both the frequgrdomain and
in the time domain.



