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Question:

o

| "o
Figure 1

Consider the circuit shown in Figure 1, with parameters Ic7 = Ip = 0.18 mA, Ics =1 mA, and R; =
10 kQ. Study the figure carefully. Note that biasing for amplifiers in the circuit is provided by two-
transistor current mirrors. Assume that # = 100 for all transistors, and the Early voltage for Qy; is
100 V.

Calculate the input resistance and the small-signal voltage gain of the Darlington pair.
[10 marks]
Answer:
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2(1+ B)BV,

R = T, [0.5]
g, = 200100000026m) _ g7 76160 — 2 0171102 [15]
0.18m
I

A= (ﬁjR” [0.5]
Ri7 =R || Rys [0.5]
Rett = For = Vanr / Ip= 100/0.18m = 555.56 kQ 2]
Ris =ras+ (1+B)R; [0.5]
Fas = B V/ Ics = (100)(26m)/(1m) = 2.6 k2 1]
Ris = ras + (14H)R; = 2.6k + (1+100)(10k) = 1012.6 k2 1]
Ry7 = (555.56k Il 1012.6k) = 358.74 kQ [1.5]
A, = (0.18m x 358.74k)/(2 x 26m) = 1241.8 1]

Prepared by: Dr Jamaludin Bin Omar Page 2



Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz4  [Question Set 1] T
SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar

Date: 3 July 2011

Question:

o

| "o
Figure 1

Consider the circuit shown in Figure 1, with parameters Ic7 = Ip = 0.21 mA, Ics =1 mA, and R; =
12 kQ. Study the figure carefully. Note that biasing for amplifiers in the circuit is provided by two-
transistor current mirrors. Assume that # = 120 for all transistors, and the Early voltage for Qy; is
100 V.

Calculate the input resistance and the small-signal voltage gain of the Darlington pair.
[10 marks]
Answer:
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21+ BBV,

R; = T, [0.5]
R = 201+ 120120026m) _ 5505 456100 = 3 505M0 [1.5]
0.21m
I

A= (ﬁjR” [0.5]
Ri7 =R || Rys [0.5]
Rei1 =ror = Vazr / Tp=100/0.21m = 476.19 kQ 2]
Ros = ras+ (14f)R; [0.5]
Fas = B Vi/ Ics = (120)(26m)/(1m) = 3.12 kQ [1]
Rys = rs+ (14f)R; = 3.12k + (1+120)(12k) = 1455.12 kQ [1]
Ry = (476.19Kk || 1455.12k) = 358.78 kQ [1.5]
A, = (0.21m x 358.78Kk)/(2 x 26m) = 1448.9 [1]
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Question:

o
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Figure 1

Consider the circuit shown in Figure 1, with parameters Ic7 = Ip = 0.19 mA, Ics =1 mA, and R; =
12 kQ. Study the figure carefully. Note that biasing for amplifiers in the circuit is provided by two-
transistor current mirrors. Assume that # = 100 for all transistors, and the Early voltage for Qy; is
100 V.

Calculate the input resistance and the small-signal voltage gain of the Darlington pair.
[10 marks]
Answer:
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2(1+ B)BV,

R; = T, [0.5]
R = 201:+100)100X26m) _ 1264 51360 = 2 764 M0 [1.5]
0.19m
I

A= (ﬁjR” [0.5]
Ri7 =R || Rys [0.5]
Rei =ror = Vg / Tp=100/0.19m = 526.32 kQ 2]
Ros = ras+ (14f)R; [0.5]
Fa8 = B Vi/ Ics = (100)(26m)/(1m) = 2.6 kQ [1]
Ros = rus+ (14f)R; = 2.6k + (1+100)(12k) = 1214.6 kQ [1]
Ry = (526.32Kk Il 1214.6k) = 367.20 kQ [1.5]
A, = (0.19m x 367.20k)/(2 x 26m) = 1341.7 [1]
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