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

V4 =80V, and f = 120 (Therefore, we can assume that I = If).

(a) Design the Widlar current source circuit such that Iggr = 1 mA and Ip = 12 pA.
[4 marks]
(b) Find Vgp,. [2 marks]

(c) The output resistance (Rp) of the Widlar current source in Figure 1 can be calculated using
the following formula.

R, =1, [1 + 8 (REHrIIZ )]

If the Widlar current source circuit in Figure 1 is used as an active load in a common-
emitter BJT amplifier, what is the value of the load resistance provided by the Widlar

current source? Use parameters and results from part (a) above. [4 marks]
Answer:
() v
R :V Ve =V :5.5—0.6—(—5.5) ~104kQ 2]
I pr Im ’Rl-:l-‘l R
I~

R, = Yrip Teer | 0026, 1M1 _g 510 2] al}

I, I, 12p 12p A
(b)
Vies = Ve — IoR; =0.6—(121)(9.58k) = 0.485V  [2]
(©)

I, 12u
=—2=—"=0462mA/V 1 i
8m2 V, 0026 (1] Figure 1
r, = BV: = (120)(0.026) =260kQ [1]
I, 12u

T, =V—A=&:6.67MQ [1]

I, 12n
R, = r02[1+ ng(RE”r/ﬂ )] 0]
R, = (6.67M)[1 + (0.462m)(9.58k|260k )| = 35.1MQ

Prepared by: Dr Jamaludin Bin Omar Page 1



Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz2  [Question Set 2] Section: 01A/01B
SEMESTER 2, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar

Date: 12 October 2011

Question:
A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V" = +5.0 V and V ~ = -5.0 V. The transistor parameters are: Vgg; = 0.6 V,

V4 =80V, and f = 120 (Therefore, we can assume that I = If).

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

(c) The output resistance (Rp) of the Widlar current source in Figure 1 can be calculated using
the following formula.

R, =1, [1 + 8 (REHrIIZ )]

If the Widlar current source circuit in Figure 1 is used as an active load in a common-
emitter BJT amplifier, what is the value of the load resistance provided by the Widlar

current source? Use parameters and results from part (a) above. [4 marks]
Answer:
@) by
Rlzv Ve =V 57062 _ge50 1y . %
I oer 1.2m RI'I'l > R,
I~
R, = Vrpg| Leer | 0026, (12m1 g o010 al§
I, I, 12u 12p Qi
(b)
Vg =Vie — IR, =0.6—(121)(9.98k) =048V [2]
(©)
1
g =to - 12 _ouerman (1] Figure 1
V., 0.026
.= BV, _ (120)(0.026) 260k i
I, 12u
r, = V—A = ﬁ =6.67TMQ 1
I, 12u
RO = r02[1+gn12(RE||r7r2)] [1]
R, = (6.67M)[1 + (0.462m)(9.98k|260k )| = 36.2MQ

Prepared by: Dr Jamaludin Bin Omar Page 2



Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz2  [Question Set 3] Section: 01A701B
SEMESTER 2, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar

Date: 12 October 2011

Question:
A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V *=+5.0 Vand V™~ =-5.0 V. The transistor parameters are: Vpr; = 0.6 V,

V4 =100V, and # = 120 (Therefore, we can assume that I = I).

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

(c) The output resistance (Rg) of the Widlar current source in Figure 1 can be calculated using
the following formula.

R, =1, [1 + 8 (REHrIIZ )]

If the Widlar current source circuit in Figure 1 is used as an active load in a common-
emitter BJT amplifier, what is the value of the load resistance provided by the Widlar

current source? Use parameters and results from part (a) above. [4 marks]
Answer:
(a) \'!1'
R :V Ve =V :5—0.6—(—5) — 9.40KO 2]
y 1m l’Rl-;l-‘l Ry
I~

R, = Vryp| Taer | 20020, FIM 1o aly

1, \ I, 100 (10p 0,
(b)
Vs =Vie = I,R; =0.6 —(10p)(11.97k) = 0.48V  [2]
©)

I, 10u
=4 =——=0.385mA/V 1 i
8m2 v, " 0026 (1] Figure 1
. BV, _ (120)(0.026) — 312KO "
I, 10u

I, _Y, 100 10.0MQ [1]

I, 10u
RO = raZ [1+ ng(RE”rﬂ'Z )] [1]
R, = (10.0M)[1 + (0.385m)(11.97K|312k)] = 54.3MQ
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Question:
A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V *=+5.5Vand V™~ = -5.5 V. The transistor parameters are: Vpr; = 0.6 V,

V4 =100V, and # = 120 (Therefore, we can assume that I = I).

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

(c) The output resistance (Rg) of the Widlar current source in Figure 1 can be calculated using
the following formula.

R, =1, [1 + 8 (REHrIIZ )]

If the Widlar current source circuit in Figure 1 is used as an active load in a common-
emitter BJT amplifier, what is the value of the load resistance provided by the Widlar

current source? Use parameters and results from part (a) above. [4 marks]
Answer:
(a) \'!1'
R - V' =V =V _ 5.5-0.6—-(-5.5) ~104kQ 2]
1 ir Im l’Rl-;l-‘l Ry

R, = Ve Leer | 0020, FIM 4oy fail{

I, I, 10p 10p 0,
(b)
Vigr =Vier —I,R; =0.6 —(10p)(11.97k) = 0.48V 2]
(©)

_ 1, _ 10p .
8w = E = m =0.385mA/V [1] Flgure 1
r, = BV = (120)(0.026) =312kQ (1]
I, 10u

r, = Vo _100_ 10.0MQ [1]

I, 10u
RO = I"02 [1 + ng (RE”rer )] [1]
R, = (10.0M)[1 +(0.385m)(1 1.97K|312k)] = 54.3MQ
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