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Student ID Number:
Section:

Lecturer: Dr. Jamaludin Bin Omar

Date: 25 October 2016 Time: 15 minutes

uestion:

Refer to Figure 1. All transistors are matched.

The circuit parameters are: V=75 Vand ¥~ =-75 V.
The transistor parameters are: =100, Vge(on)=0.6 V, and V=150 V.

(a) Design a two-transistor current source using all the parameters given above so that 7z, = 6 pA.

(b) Find the change in Iy (i.e. dlp) if V(2 =3.2 V.

[4.5 marks]
[5.5 marks]

Show clearly all calculations as marks are given according to this.

Answer:
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Figure 1 .
;Small signal
lo=1Ic =B I, [1] o
= (100)(6p) = 0.6 mA [0.5] Emlx
1
Iner =Io (1 +2/p) [1] __
= (0.6m)(1 + 2/100) = 0.612 mA [0.5] "y
R, =V -Ve-V) /| Iger (1] /BVT
= (7.5 0.6 — (-1.5)) / (0.612m) = 23.529 kQ [0.5] =
ICQ
Ro =rn=V4/llp 1]
= (150) / (0.6m) = 250 kQ [0.5] _V
Ori_VCEz = VcE1 = VBE(OH) =0.6 V [1] ICQ
New Vees =Va-V" =32-(-75)=10.7V 1] r—
dVCEz = NeW_VCEz - Ori_VCEz =10.1V [0.5] T 26 mV
dlo =dVcer | Ro (1]
= (10.1) / (250K) = 0.0404 mA [0.5]
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Name:
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Lecturer: Dr. Jamaludin Bin Omar

Date: 25 October 2016 Time: 15 minutes

uestion:

Refer to Figure 1. All transistors are matched.

The circuit parameters are: ¥ =7.0 Vand ¥~ =-7.0 V.
The transistor parameters are: =100, Vgg(on)=0.6 V, and V=150 V.

(a) Design a two-transistor current source using all the parameters given above so that 7z, = 7 pA.

(b) Find the change in Iy (i.e. dlp) if V(2 =33 V.

[4.5 marks]
[5.5 marks]

Show clearly all calculations as marks are given according to this.

Answer:
V‘i’
7 . _ ] VBE/VT .
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Figure 1 .
;Small signal
Io=1Ic =pIp, 1] _
= (100)(7p) = 0.7 mA [0.5] B=8gur,
1
Iner =1Io (1+2/p) 1] g =—%£
= (0.7m)(1 + 2/100) = 0.714 mA [0.5] "y
R, =V -Vee-V7)/ Irer (1] /BVT
= (7.0 — 0.6 — (-7.0)) / (0.714m) = 18.767 kQ 05 |7, =
]CQ
Ro =rpn=Vyllo 1]
= (150) / (0.7m) = 214.28 kQ 05 |, _ V,
]
Ori_VCEz = VcE1 = VBE(OII) =0.6 V [1] ICQ
New Vg =Ve-V- =33-(-70)=103V 1] —
dVCEz = NeW_VCEz - Ori_VCEz =97V [0.5] VT 26 mV
dlo =dVce2 | Ro (1]
= (9.7) / (214.28K) = 0.0453 mA [0.5]
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uestion:

Refer to Figure 1. All transistors are matched.
The circuit parameters are: ¥ =7.0 V and
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Vo=-7.0V.

The transistor parameters are: =120, Vge(on)=0.6 V, and V=150 V.

(a) Design a two-transistor current source using all the parameters given above so that 7z, = 7 pA.

(b) Find the change in Iy (i.e. dlp) if V(2 =3.2 V.

Show clearly all calculations as marks are given according to this.

Answer:
V“'
(8]
{1 oo =1
[Rur'lgkl | e
*—0 1/('2
Ip>
0 —
+
VeE
V-
Figure 1
Io=1Ic =pIp [1]
= (120)(7p) = 0.84 mA [0.5]
Irer =Io(1+2/p) (1]
= (0.84m)(1 + 2/120) = 0.854 mA [0.5]
R; =V -Ve-V") /| Ingr [1]
= (7.0 - 0.6 — (-7.0)) / (0.854m) = 15.691 kQ [0.5]
Ry =rn=Va4llo [1]
= (150) / (0.84m) = 178.57 kQ [0.5]
Ori_VCEz = VcE1 = VBE(OH) =0.6V [1]
New Vees =Va-V" =32-(-7.0)=10.2V 1]
dVCEz = NEW_VCEZ - Ori_VCEz =96V [0.5]
dlp =dVce2 | Ro [1]
=(9.6) / (178.57k) = 0.0537 mA [0.5]

[4.5 marks]
[5.5 marks]

i = I ;npn
i =1I.e""";pnp

e =0l = /BiB

Ip =1+,
a-bB_
L+1
;Small signal
B=8gur,
g —lc
m VT
, B
Iep
—
Iey
V, =26 mV
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uestion:

Time: 15 minutes

Refer to Figure 1. All transistors are matched.
The circuit parameters are: ¥ *=75Vand V" =-75V.

The transistor parameters are: =120, Vge(on) =0.6 V, and V4 =150 V.

Name:

Section:

Dr JBO

Student ID Number: Model Answer

Lecturer: Dr. Jamaludin Bin Omar

(a) Design a two-transistor current source using all the parameters given above so that 7z, = 6 pA.

(b) Find the change in Iy (i.e. dlp) if V(2 =33 V.

Show clearly all calculations as marks are given according to this.

Answer:
V“'
(8]
{1 oo =1
[Rur'lgkl | e
*—0 1/( o)
Ip>
Q, —
VeE
Figure 1
Io=1Ic; =pIp, 1]
= (120)(6p) = 0.72 mA [0.5]
Irer =Ilo(1+2/p) [1]
= (0.72m)(1 + 2/120) = 0.732 mA [0.5]
R; =V - Vge-V") | Iner [1]
=(7.5-0.6—(-7.5))/ (0.732m) = 19.672 kQ [0.5]
Ro =rn=Vsllo 1]
= (150) / (0.72m) = 208.33 kQ [0.5]
Ori_VCEz = VCE1 = VBE(OH) =06V [1]
New Vees =Va-V" =33-(-75)=108V 1]
dVCEz = NeW_VCEz - Ori_VCEz =10.2V [0.5]
dlo =dVce2 | Ro 1]
= (10.2) / (208.33k) = 0.0489 mA [0.5]

[4.5 marks]
[5.5 marks]

i = I ;npn
i =1 ;pnp

ic = aip = fig

I =lp+i,
a=bB_
L+1
;Small signal
B=gu",
g —lc
m VT
_ B
T ]CQ
A
Iey
V, =26 mV
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