EEEB273 - Quiz 2
SEMESTER 1, ACADEMIC YEAR 2018/2019
Date: 3July 2018 Time: 15 minutes

Question:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B

Lecturer: Dr. Jamaludin Bin Omar

Study Figure 1 carefully. Assume Vgg(on) = 0.7 V and Va = oo for all BJTs in the circuit. g for Q;
and Qg is oo, but g for Qs and Qg is 30. For R¢c = 2 kQ, R; =2.7 kQ, and vg; = vg2 =0V, determine

the value of Vcg1. Show your solution clearly.
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[10 marks]
= (V" - Vges(on) - V) / (Ry) [1]
= (5-0.7-(-5)) / (2.7k) = 3.444 mA [1]
= IREF / (1+2/ﬂ) [1]
= (3.444m)/(1 + 2/30) = 3.2288 MA [1]

‘ e Diff amp:
Ut O_EL_A_"';I_{’"M When vg; =Vvg, =0V and g for Q; and Qg is oo.

o =lc1 + e [1]
ict =i =1g/2
o wV = (3.2288m)/2  =16144mA [1]
Vcer =Vei- Ve [1]
IRErF l § R, VE1 =Vp1 - Vge1(on) =0-0.7 =-0.7V [1]
Ver  =5-iciRe
=5-(1.6144m)( 2k) =1.7712V [1]
Veer =17712—(-07)  =24712V [1]
o
I
CQ
gn =22
; v
S5V = VA
Figure 1 o
igure |CQ

Answer:
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Question:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B

Study Figure 1 carefully. Assume Vgg(on) = 0.7 V and Va = oo for all BJTs in the circuit. g for Q;
and Qg is oo, but g for Qs and Qg is 40. For Rc =2 kQ, R; = 2.8 kQ, and vg; = vg2 =0V, determine

the value of Vcg2. Show your solution clearly.
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Answer:

[10 marks]
2TCS:
lrer  =(V " - Vgea(on) -V )/ (Ry) [1]
= (5-0.7-(-5)) / (2.8k) =3.3214 mA [1]
lo = lrer / (1+2/ B) [1]
= (3.3214m)/(1 + 2/40) =3.1632 mA [1]
Diff amp:
When vg: = vgz =0V and g for Q; and Q; is .
lo =lic1 +ic2 [1]
icz = ic1 = |Q /2
=(3.1632m) /2 =1.5816 mA [1]
Veez =Ve2 - Ve [1]
VEs =Vpg2 - VBEz(On) =0-0.7 =-0.7V [l]
Ve2  =5-ix2Rc
=5-(1.5816m)( 2k) =1.8368 V [1]
Veez =1.8368 —(-0.7) =2.5368 V [1]
I
CQ
On =
VT
VA
ro =—
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Question:
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Section: 01A/01B

Study Figure 1 carefully. Assume Vgg(on) = 0.7 V and Va = oo for all BJTs in the circuit. g for Q;
and Qg is oo, but g for Qs and Qg is 40. For Rc = 2.5 kQ, R; = 3 k€L, and vg; = vg2 = 0V, determine

the value of Vcg1. Show your solution clearly.

+5V

[

&

icy l g Re Re g l ic2

._o o__
Ue) Ucz
rﬁ; O_EL—A—QH_O !IH:
A +5V

Q

It

-5V
Figure 1

Answer:

[10 marks]
2TCS:
lrer  =(V " - Vgea(on) -V )/ (Ry) [1]
= (5-0.7-(-5)) / (3k) =3.1mA [1]
lo = Irer / (1+2/ p) [1]
= (3.1m)/(1 + 2/40) =2.9523 mA [1]
Diff amp:
When vg: = vgz =0V and g for Q; and Q; is .
lo =lic1 +ic2 [1]
i01 = icz = |Q /2
=(2.9523m) /2 =1.4762 mA [1]
Vcer =Vei- Ve [1]
VE1 =Vp1 - VBEl(on) =0-0.7 =-0.7V [l]
Ver =5-iciRe
=5-(1.4762m)(2.5k) =13095V [1]
Veer  =1.3095 - (-0.7) =2.0095V [1]
I
CQ
On =7—
VT
VA
ro =—
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SEMESTER 1, ACADEMIC YEAR 2018/2019 Lecturer: Dr. Jamaludin Bin Omar
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Question:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B

Study Figure 1 carefully. Assume Vgg(on) = 0.7 V and Va = oo for all BJTs in the circuit. g for Q;
and Qz is 0, but ﬂ for Q3 and Q4 is 30. For Rc = 25 kQ, R; = 2.9 kQ, and Vg1 = Vg2 = 0V,

determine the value of Vcg2. Show your solution clearly. [10 marks]
BV 2TCS:
T lrere = (V" - Vges(on) - V) /(Ry) [1]
. = (5-0.7-(-5)) / (2.9K) =3.2069 mA [1]
|$re  ReElic lo = lrer/ (1421 ) [1]
= (3.2069m)/(1 + 2/30) =3.0064 mA [1]
I o0 v 1 Diff amp:
UB1 M!'m When vg: = vg2 =0V and g for Q; and Q; is .
lo =lc1+ic2 [1]
ic2 = iCl = |Q /2
o +50V = (3.0064m) / 2 = 15032 mA [1]
Veez =Ve2 - Ve [1]
Irer | § g, | Ve2  =Ve2-Veeo(on)=0-07 =-07V [1]
Ve2  =5-lic2Rc
= 5— (1.5032m)( 2.5k) =1242V  [1]
Veer =1.242—(-0.7) =1.942V  [1]
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Answer:
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