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Student ID Number: Model Answer
EEEB2014/EEEB273 - Quiz 3 Section: 02 A/B

SEMESTER 1, ACADEMIC YEAR 2019/2020 Lecturer: Dr. Jamaludin Bin Omar
Date: 24 July 2019 Time: 15 minutes

Question:

Study the gain stage and simple output stage circuit shown in Figure 1 carefully. The transistor
parameters are: =100 and VA= 120 V.

Let R; =50 kQ, R, =5 kQ, Ic; = 0.54 mA, and Ic3 = 1.2 mA. Determine the input resistance (R;) of
the gain stage and the equivalent load resistance of the gain stage connected to the collector of Q-,
i.e. R 2 shown in the Figure 1. [10 marks]

Write your answer using pen, with proper Units for all the parameters.
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B=0nl,
§ R, § R» r = ﬂvT
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gm = V—Q
F2i =Imt (1 + ﬁ) M2 [2] T
[P =B V) /lc; =(100x0.026) / 0.54m =4.81 kQ [1] VA
Ic1 =lca/ (1 +p) [1] h=—"
. =BV1)/laa=BA+p) V1)l ICQ
= (100x101x0.026) / 0.54m =486.3 kQ [1]
Ri =Im+ (1 +ﬂ) M2 VT = 26 mV
= 486.3k + (101)(4.81k)  =972.4kQ [1]
Rz =Ry[[ras+(1+p6)Re] [2]
s =B Vr)/les =(100x0.026)/ 1.2m=2.17kQ  [1]
Rz =(50K) || [2.17k+(1 + 100)(5k)] =4551kQ  [1]
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Question:

Study the gain stage and simple output stage circuit shown in Figure 1 carefully. The transistor
parameters are: =100 and VA= 120 V.

Let R; =40 kQ, R, =8 kQ, Ic; = 0.42 mA, and Ic3 = 1.3 mA. Determine the input resistance (R;)
of the gain stage and the equivalent load resistance of the gain stage connected to the collector of
Q2, i.e. Rz shown in the Figure 1. [10 marks]

Write your answer using pen, with proper Units for all the parameters.

c — ISeVBE/VT.npn

vt
= 1.e"=""":pnp
=al = fig
iE =i +1,
a= —'B
£+1
;Small signal
—O V)
ﬁ = gmrﬂ'
§ R, § R» r = ﬂvT
T ICQ
IC
gm = V—Q
F2i =Im + (1 + ﬁ) P [2] T
e =B Vr)/lc =(100%0.026)/0.42m=6.19kQ [1] V,
Ica =l /(1 + ) [1] b =—
=B Vr) ler= @A +p) Vi)l e leq
= (100x101x0.026) / 0.42m = 625.24 kQ [1]
Ri =Im+ (1 +ﬂ) M2 VT = 26 mV
= 625.24K + (101)(6.19k) = 1250.43 kQ [1]
Rz =Ri|[[raa+(1+p)Rs] [2]
s =B Vr)/lcs = (100 x 0.026) / 1.3m = 2 kQ [1]
Rl = (40K) || [2K+ (1 + 100)(8K)] =38.12kQ  [1]
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Question:

Study the gain stage and simple output stage circuit shown in Figure 1 carefully. The transistor
parameters are: =100 and VA= 120 V.

Let R; =55 kQ, R, =8 kQ, Ic; = 0.36 mA, and Ic3 = 1.4 mA. Determine the input resistance (R;) of
the gain stage and the equivalent load resistance of the gain stage connected to the collector of Q-,
i.e. R 2 shown in the Figure 1. [10 marks]

Write your answer using pen, with proper Units for all the parameters.

- Ve /Vr .
v+ lc =157 ;npn
— I eVEB/VT pnp
=al = fig
|E = |B + |C
g P
£+1
;Small signal
—O V)
ﬁ = gmrﬂ'
§ R, § R _PV;
r. =
|CQ
IC
_ CQ
gm -
Vi
F2i =Imt (1 + ﬁ) I [2]
Mo =B Vr)/lc; =(100x0.026) / 0.36m =7.222 kQ [1] VA
et =l /(1+p) [1] I, = |
=1 :(ﬂVT)/|01:(ﬂ(l +ﬂ) VT)/lcz CQ
= (100x101x0.026) / 0.36m = 729.444 kQ [1]
Ri =t (1 +ﬂ) I VT = 26 mV
= 729.444K + (101)(7.222k) = 1458.88 kQ [1]
R  =Rif[rs+(1+p)R] [2]
M3 =@ Vr)/lcz =(100 x 0.026) / 1.4m = 1.86 kQ [1]
R, = (55K) || [L86k+(L+100)(8K)] =515kQ  [1]
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Question:

Study the gain stage and simple output stage circuit shown in Figure 1 carefully. The transistor
parameters are: =100 and VA= 120 V.

Let R; = 45 kQ, R, = 10 kQ, Ic,=0.62 mA, and Ic3 = 1.5 mA. Determine the input resistance (R;) of
the gain stage and the equivalent load resistance of the gain stage connected to the collector of Q-,
i.e. R 2 shown in the Figure 1. [10 marks]

Write your answer using pen, with proper Units for all the parameters.

- Vge V7 .
v+ lc =157 ;npn
— I eVEB/VT pnp
=al = fig
IE = IB + IC
a = b
£+1
;Small signal
—O V)
ﬁ = gmrﬂ'
§ R, § R _PV;
rﬂ =
ICQ
IC
_ CQ
gm - V
F2i =Imt (1 + ﬁ) M2 [2] T
(g =B V) /lc; =(100x0.026) /0.62m = 4.193 kQ [1] VA
lci =2/ (1+p) [1] o =—"—
=B V) e = (BA+F) Vo) [ lco leq
= (100x101x0.026) / 0.62m = 423.548 kQ [1]
Ri =Im+ (1 +ﬂ) PY) VT = 26 mV
= 423.548k + (101)(4.193K) =847.04 kQ [1]
Rz =Ruf[[rs+(1+p6)R:] [2]
(3 = (ﬂ VT) [z = (100 X 0026) /1.5m=1.73 kQ [1]
Rl  =(45Kk) || [1.73k+(1 + 100)(10k)] =43.08kQ [1]
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