EEEB273 - Quiz 1

SEMESTER 1, ACADEMIC YEAR 2017/2018

Date: 30 May 2017

uestion:

Time: 15 minutes

Name:
Student ID Number:

Section:

Lecturer: Dr. Jamaludin Bin Omar

Dr JBO
Model Answer

For the basic two-transistor BJT current source in Figure 1, the transistor parameters are: g = 50,
Vge(on) = 0.7 V, and ¥4 = 120 V. The bias voltages are V" =7.5Vand V" =-7.5 V.

(a) Design the circuit such that 7o = 0.5 mA when Veg, = 0.7 V.
(b) Calculate output resistance (Ry) of the current source.
Show clearly all calculations as marks are given according to this. All values must be given with

their proper Units.
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Figure 1
(a)
IrerF =Ilp(1+ Z/ﬂ) 1]
=(0.5m)(1 +2/50) =0.52 mA 1, 1]
R, =WV -Vge- V") Iner [1]
=(7.5-0.7-(-7.5))/(0.52m) =27.5 kKQ 1, 1]
(b)
Ro =rn =V4/llo [1, 1]
=120/0.5m =240KkQ 1, 1]
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For the basic two-transistor BJT current source in Figure 1, the transistor parameters are: g = 50,
Vge(on) = 0.7 V, and ¥4 = 110 V. The bias voltages are V"' =7.5Vand V" =-7.5 V.

(a) Design the circuit such that 7o = 0.6 mA when V¢g, = 0.7 V.
(b) Calculate output resistance (Ry) of the current source.
Show clearly all calculations as marks are given according to this. All values must be given with

their proper Units.

Answer:
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Figure 1
(a)
IrerF =Ilp(1+ Z/ﬂ) 1]
= (0.6m)(1 +2/50) =0.624 mA 1, 1]
R, =WV -Vge- V") Iner [1]
=(7.5-0.7—-(-7.5)) / (0.624m) =22.92 kKQ 1, 1]
(b)
Ro =rn =V4/llo [1, 1]
=110/0.6m =183.33 kQ 1, 1]

[6 marks]
[4 marks]

i =1 ;npn
i =1e"'"" pnp

o =iy = ﬂiB
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o=
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g =l
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v
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I
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EEEB273 - Quiz 1 Section:
SEMESTER 1, ACADEMIC YEAR 2017/2018 Lecturer: Dr. Jamaludin Bin Omar

Date: 30 May 2017 Time: 15 minutes ;

uestion:

For the basic two-transistor BJT current source in Figure 1, the transistor parameters are: g = 50,
Vge(on) =0.7 V, and ¥, =120 V. The bias voltagesare V" =7 Vand " =-7 V.

(a) Design the circuit such that 7o = 0.5 mA when Veg, =0.7 V. [6 marks]

(b) Calculate output resistance (Ry) of the current source. [4 marks]

Show clearly all calculations as marks are given according to this. All values must be given with
their proper Units.

Answer:
+ . Var I Vi
A i =Ige™ 7 ,npn
| . vieg I Vy .
]ll’(‘ng() lC _]Se = T’pnp
IREFlgRI [ .
y ic = aip = fiy
—0 Vi iE ZiB+iC
D )
V- ; Small signal
Figure 1 IB =g,.5:
_ ]CQ
(a) Em = A
Irer = Io (1 + Z/ﬂ) [1] T
=(0.5m)(1+2/50) =0.52 mA 1, 1]
B
R, =(V" - Vg - V") Ingr 1] S
=(7-0.7 - (-7)) / (0.52m) = 25.57 kQ [1,1] cQ
y
(b) ro=—=%
Ro =rp =Villo [1,1] Iey
=120/0.5m =240KkQ 1, 1]
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For the basic two-transistor BJT current source in Figure 1, the transistor parameters are: g = 50,
Vee(on) = 0.7 V, and V4 = 125 V. The bias voltages are V"' =7.5Vand V" =-7.5 V.

(a) Design the circuit such that 7o = 0.7 mA when V¢g, = 0.7 V.
(b) Calculate output resistance (Ry) of the current source.
Show clearly all calculations as marks are given according to this. All values must be given with

their proper Units.

Answer:
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Figure 1
(a)
IrerF =Ilp(1+ Z/ﬂ) 1]
=(0.7m)(1 +2/50) =0.728 mA 1, 1]
R, =WV -Vge- V") Iner [1]
=(7.5-0.7-(-7.5)) / (0.728m) = 19.64 kKQ 1, 1]
(b)
Ro =rn =V4/llo [1, 1]
=125/0.7m =178.57 kQ 1, 1]

[6 marks]
[4 marks]

i =1 ;npn
i =1e"'"" pnp

o =iy = ﬂiB

i, =i, +i,
o=
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g =l
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