EEEB273 - Quiz 2
SEMESTER 2, ACADEMIC YEAR 2013/2014
Date: 26 November 2013  Time: 15 minutes

uestion:

Dr JBO
Student ID Number: Model Answer
Section: 01A/01B/02A/02B

Lecturer: Dr. Jamaludin Bin Omar

Name:

Study Figure 1 carefully. Assume Q; and Q, are matched and neglect ig. If v4 = vgg1 - Vg2,

then show that:

e

len = 14 [8 marks]
Given Vr=26 mV, I = 0.8 mA, and v, =-0.05 V; calculate current i¢;.
[2 marks]
i =I.e™'";npn
i.=1.e"""":pn
i :[ eVBEllVT [1] C S p p
1 S ic =dip = Pig
. veea IV, .. .
Loy =[S€ BE2 T[l] lp =1z i
. . B
Iy =icy +ico[l] “=5n
_ - - I
[Q—[S[eBE et ] |
. 1 ;Small signal
l
[Cl B 1 (vee2—vee) !V [2] ,8 Sl
o +T€ s
_ |
Vi = Vpe1 ~ Vae2 [1] ]CQ
] g, __©
iy = ————[1] Vi
G dye!n 4
0.8mA O
. .0m co
ey = 14 o~(-0:05)/0.026 =0.102mA[2]
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EEEB273 - Quiz 2
SEMESTER 2, ACADEMIC YEAR 2013/2014
Date: 26 November 2013  Time: 15 minutes

uestion:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B/02A/02B

Lecturer: Dr. Jamaludin Bin Omar

Study Figure 1 carefully. Assume Q; and Q, are matched and neglect ig. If v4 = vgg1 - Vg2,

then show that:

1y

[pg =——
Cc2 1+e+vd/VT

[8 marks]

Given Vr=26 mV, I, = 0.8 mA, and v, = -0.05 V; calculate current ic.

[2 marks]

Ic = ]SevBE/VT;npn
1V iC — ]SevEB/VT;pnp
1 %
ler = [Se BEL! VT [1] i =di, = fi,
iC2 = ]SeVBEZ/VT [1] i, =i, +i,
. . )
[Q =1l +lC2[1] a_ﬂ-i_l
I,=1 [evBEl/VT + evBEZ/VT 1]
S i -
.Q 1 ;Small signal
l | J—
[CZ B 1-|— e_(VBEZ_VBEl)/VT [2- ﬂ_%;ﬂ
0 . ; T
V, =Vap — Vapo[1l ]CQ
__
ley = ]Q ; [1] g v
1+ €+vd Vr r :Q
0.8mA T
‘ez = 1+ o(70.05)/0.026 =0.698mA[2]
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EEEB273 - Quiz 2
SEMESTER 2, ACADEMIC YEAR 2013/2014
Date: 26 November 2013  Time: 15 minutes

uestion:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B/02A/02B

Lecturer: Dr. Jamaludin Bin Omar

Study Figure 1 carefully. Assume Q; and Q, are matched and neglect ig. If v4 = vgg1 - Vg2,

then show that:

. I,
ln = 14 e [8 marks]
Given Vr=26 mV, I = 0.7 mA, and v; = +0.05 V; calculate current icy.
[2 marks]
i =I.e™'";npn
. — ] VEB/VT . n
. _[ veer ! Vr [1] l.C S.e .’p P
len = 145€ i =a, = fi
iC2 ZISQVBEZ/VT [1] Ip =iy +ic
: : _ P
]Q:lC1+lC2[1] a—m
[ — [ [eVBEllVT 4+ eVBEleT ]:1]
0 S .
. 1 ;Small signal
l
— ( 7 12] F=gu
A% -V
]Q 1+€ BE2 “VBE1 T ) :,BVT
G
Vg = Ve — Vo[l o
Iop = _QV Tz [1] Vi
1+e "7 Ve
077’1’2/1 ’ ICQ
fer = 1+ -(005)/0026 0.6107mA[2]
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EEEB273 - Quiz 2
SEMESTER 2, ACADEMIC YEAR 2013/2014
Date: 26 November 2013  Time: 15 minutes

uestion:

Name: Dr JBO
Student ID Number: Model Answer
Section: 01A/01B/02A/02B

Lecturer: Dr. Jamaludin Bin Omar

Study Figure 1 carefully. Assume Q; and Q, are matched and neglect ig. If v4 = vgg1 - Vg2,

then show that:

iy = Yo
c2 —
14 e+vd/VT [8 marks]
Given Vr=26 mV, I = 0.7 mA, and v; = +0.05 V; calculate current ic;.
[2 marks]

i =I.e™'";npn
s i =I.e"""m;pnp
; — BE1 T
icy = Ige [1] i =ai, = fi,
iC2 :[SeVBEleT [1] Iy ZiBlB-I-iC
[Q:iCl+iC2[1] a:m
= [S [eVBEllVT 4+ eVBEz vy '1]
.Q . - :Small signal
l -
c2 _ 1 f=guls
[Q 1_|_e_(VBE2_VBE1) T } L /BVT
S
Vg = Vg — Vo [1] o
iCZ - +Qv % [1] &
1+e 7" LV
0.7mA ’ ICQ
tea = 1+ (00570026 = 0.0893mA[2]
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