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SEMESTER 2, ACADEMIC YEAR 2016/2017 Lecturer: Dr. Jamaludin Bin Omar

Date: 8 November 2016 Time: 15 minutes

uestion:

A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V" =+5.5 V and V'~ =-5.5 V. The transistor parameters are: Vgg; = 0.6 V,

V,4=80V, and # =120 (Therefore, we can assume that Ic= Ir).

(a) Design the Widlar current source circuit such that Irgr =1 mA and Ip = 12 pA.

(b) Find VBEZ-

[4 marks]
[2 marks]

(c) Find output resistance (Ro) of the Widlar current source in Figure 1 using given
parameters, results from part (a) above, and the following formula. [4 marks]

R, = ’"02[1"‘ ng(REHrzz'Z )]

Answer:
(@
R - Ve =V =V _ 55-0.6—-(-5.5) ~104KkQ 2]
Lppr Im
Ry = Loy Laer | 0026, 0 IM | g5k
I, I, 12y 12u

(b)
Vier = Ve — IR, = 0.6 — (12u)(9.58k) = 0.485V [2]

©

I, 12p
Lo _ 1A g as2mav ]
&2 = 70026 1
M 0200020) 00 [1]
I, 12u
po=Ya_ 80 _ge7Mma 1]
I, 12p

R, :r02|:1+gm2(RE||rﬂ'2)]

1
R, = (6.67TM)[L+ (0.462m)(9.58K|260k )| = 35.1 Mol

Figure 1
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SEMESTER 2, ACADEMIC YEAR 2016/2017 Lecturer: Dr. Jamaludin Bin Omar
Date: 8 November 2016 Time: 15 minutes ,

uestion:

A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: ¥ =+5.0 V and V'~ =-5.0 V. The transistor parameters are: Vgg; = 0.6 V,
V4=80V, and # =120 (Therefore, we can assume that Ic= Ir).

(a) Design the Widlar current source circuit such that Irgr = 1.2 mA and Ip = 12 pA.
[4 marks]
(b) Find Vgg,. [2 marks]

(c) Find output resistance (Ro) of the Widlar current source in Figure 1 using given
parameters, results from part (a) above, and the following formula. [4 marks]

R, = ’"02[1"‘ ng(REHrzz'Z )]

Answer:

(a)
V'~V =V _5-0.6—(-5)

R, = =7.83kQ [2]
Iopr 1.2m
R, =£In y - _ 0.026In 1.2m — 9.98KO 2]
I, 1, 12u 12y

(b)
Vs = Vips — IRy = 0.6 — (1201)(9.98K) = 0.48V  [2]

©

I, 12u .
—fo - 2 g 462mAv 1 Figure 1
& =y " 0.026 W e
M _(02000028) "
1, 12u
Vi 80 _serma [1]
I, 12p

R, =1, [1+ ng(RE”rﬂ'Z)]
R, = (6.67TM)[L+ (0.462m)(9.98K|260k )] = 36.2MQ
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SEMESTER 2, ACADEMIC YEAR 2016/2017 Lecturer: Dr. Jamaludin Bin Omar

Date: 8 November 2016 Time: 15 minutes ;

uestion:

A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: ¥ " =+5.0 V and ¥~ =-5.0 V. The transistor parameters are: Vg = 0.6 V,
V4=100V, and # =120 (Therefore, we can assume that Ic= If).

(a) Design the Widlar current source circuit such that Irer = 1 mA and Ip = 10 pA.
[4 marks]
(b) Find Vgg,. [2 marks]

(c) Find output resistance (Ro) of the Widlar current source in Figure 1 using given
parameters, results from part (a) above, and the following formula. [4 marks]

R, = ”02[1"‘ ng(REHrﬁZ)]

Answer:

(@
V' Ve =V~ _5-06—(-5)

R, = ~9.40kQ 2

' IREF m []

R, = Vo Loz | 2002610 IM )41 o700 2
I, I, 10p 10p

(b)
Vier = Ve — [,R, =0.6 — (10p)(11.97k) = 0.48V [2]

©
g, =Jo 10 _4agsman 1]
v, 0026
L BV (120)(0026) oo "
I, 10p
ro =1 190 44 0m0 1]
I, 10p

R, =1, [1+ ng(RE”rﬂ'Z)]

1
R, = (10.0M)[L+ (0.385m)(11.97K|312K )] = 543MQ ")
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SEMESTER 2, ACADEMIC YEAR 2016/2017 Lecturer: Dr. Jamaludin Bin Omar

Date: 8 November 2016 Time: 15 minutes

uestion:

A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V" =+5.5V and V'~ =-5.5 V. The transistor parameters are: Vzz; = 0.6 V,
V4=100V, and # =120 (Therefore, we can assume that Ic= If).

(a) Design the Widlar current source circuit such that Irer = 1 mA and Ip = 10 pA.
[4 marks]
(b) Find Vgg,. [2 marks]

(c) Find output resistance (Ro) of the Widlar current source in Figure 1 using given
parameters, results from part (a) above, and the following formula. [4 marks]

R, = ”02[1"‘ ng(REHrﬁZ)]

Answer:

@

V' -V, -V~ 55-0.6—(-5.5)
R = =

Lppr Im

=10.4kQ [2]

R, zﬁ.n[@}%.n(l_mjzmm 2
1, I, 10u 10p

(b)
Vier = Vg — [,R, =0.6 — (10u)(11.97K) = 0.48V [2]

©
I, 10p
Lo _ 1M 5 3g5many ]
& =y 70,026 1

_ BV, _ (120)(0.026)

= =312kQ 1

7o, 10u .

r,=Ya 190 _150m0 [1]
I, 10p

R, =1, [1+ ng(RE”rﬂ'Z)]

1
R, = (10.0M)[L+ (0.385m)(11.97K|312K )] = 543MQ ")
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