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QUESTION 1:(8 MARKS)
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Figure Q1.1

Consider the circuit in Figure Q1.1. Find the current in all 5 resistors. Assume
|Vpe| = 0.7V and B = o,
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QUESTION 2: (20 MARKS)
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Figure Q2.1

The circuit shown in Figure Q2.1, is a multistage amplifier with a differential input stage.
It uses a folded cascode involving transistor Q3. Note that transistor Qg operates in class
B mode and is off at the quiescent point, while Q4 is ON at the quiescent point with Qp
sinking its bias current. All transistors have |Vpg = 0.7V, V, = 200V, and § = 100.

a)

Perform a dc bias calucation at the quiescent point (v, = v. = 0V, and v, is stabi-
lized by external feedback to 0V') and determine R so that the reference current I,z
is 100p.A . For this DC bias calculation you may assume |V, = 0.7V, infinite B, and
V, = -. What are the dc voltages at all the labled nodes (A, B, C, D, E, F, G).
Provide in tabular form the bias current for all transistors. Provide g, and r, for the
signal transistors (Q4, Qp, Q3, Q4, and Q5), and r, for Qc, Qp and Qg

Using B = 100, find the voltage gain v,/ (v, —v_) at the quiescent point, and in the

process verify the polarity of the inputs.
Find the input and output resistances at the quiescent point (v, = v. = 0V, and v, is

stabilized by external feedback to 0V) .
Find the input common mode range for linear operation.
Under what conditions does transistor Qg turn on?
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QUESTION 3:(15 MARKS)
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Figure Q3.1: OpAmp Circuit
Consider the circuit in series-shunt feedback configuration shown in Figure Q3.1.
Assume that the opamp has infinite input resistance, zero output resistance and a base-
band gainof A = 10°.
a) Find an expression for the feedback factor 3.

Vv
b) Find the ratio R,/R; to obtain a closed loop volage gain ofA, = VO = 10.

s

c) If A decreases by 20%, what is the corresponding decrease in A;.

d) If the opamp has poles at f, = 10°Hz, f,, = 10’Hz and f,; = 10°Hz, find the ratio
R,/R, that results in at least a 45 degree phase margin.
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QUESTION 4: (7MARKS)

CMOS Complex Gate Y

m O O g >»

Figure Q4.1

Draw the general topology of a complex CMOS gate that realizes the following logic
function: Y = A-B+C - (D+E).
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Table 4.2 SUMMARY OF THE B)JT CURRENT-VOLTAGE
RELATIONSHIPS IN THE ACTIVE MODE
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Table 4.3 RELATIONSHIPS BETWEEN THE
SMALL-SIGNAL MODEL
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Table 5.4 SUMMARY OF IMPORTANT MCSFET EQUATIONS

Current-Yaltage Relationships

B for NMOS Devites:
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