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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 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.
[4 marks]
(b) Find Vgg,. [2 marks]

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

RO — ],«02[14_ ng(REHI"ﬂz)] =] eVBE/VT.npn
c— s ’

"+ . veg 1V .
Y ir=1e™ 7,pnp
i =ai, = fi
!RI-:I-'l R, .C ; £ . ?
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Q;IT 2

V'~V =V~ _55-06-(-55)

=10.4kQ
Lppr Im
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1, 1, 12y 12u
Figure 1
Answer: (b)

Vipy = Ve — IR, =0.6— (1211)(9.58K) = 0.485V

©
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I, 12u
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I, 12p

R, =1, [1+ ng(RE”rﬂ'Z)]
R, = (6.67M)[L+ (0.462m)(9.58K]260k )] = 35.1MQ
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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: 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.

(b) Find VBEZ-

[4 marks]
[2 marks]

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

R, = ’"02[1"' ng(REHrzr

v+

Figure 1

Answer:

2 )]

i =17 npn
i.=1I.e"""r: pnp
i, =dai, = fi,

I =1lp+i.

g

Y —

V'~V =V~ _5-06—(-5)

— 7.83kQ
1 oir 1.2m
v In[lm J _0.026 In{l.ij _ 9,98k
1, 1, 12u 12u

(b)
Vi = Ve — IR, =0.6— (1211)(9.98K) = 0.48V

©

g, =Jo 1 _q460man
v, 0.026

_ BV, _ (120)(0.026)

oy = = 260kQ2
I, 12u
o = Y. 80 _ 6.67MQ
I, 12p

R, =1, [1+ ng(RE"rﬂ'Z)]
R, = (6.67TM)[L+ (0.462m)(9.98K|260k )| = 36.2MQ2
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Question:

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,
V,4=100V, and # =120 (Therefore, we can assume that Ic= If).

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

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

RO — ],«02[14_ ng(REHI"ﬂz)] =] eVBE/VT.npn
c— s ’

"+ . veg 1V .
Y ir=1e™ 7,pnp
i =ai, = fi
!RI-:I-'l R, .C ) £ ) o
Iy =l +i,

"('lLA o ﬂ
Q;IT 2

V'~V =V~ _5-06—(-5)

= 9.40kQ [2]
IREF m
Ve |n[lﬂj _ 0026 |n{1—mj ~11.97kQ 2]
I, I, 10p 10p
Figure 1
Answer: (b)

Vi = Ve — IR, =0.6— (104)(11.97k) = 0.48V 2]

©
o=to o IH g sgsmany i
v, 0026
(02000026 0 "
I, 10u
ro=V1 2100 _160m0 [1]
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R, =1, [1 + ng(RE”rﬂ'Z )]
R, = (10.0M)[L+ (0.385m)(11.97k|312K )] = 54.3MQ
]

[1

Prepared by: Dr Jamaludin Bin Omar Page 3



EEEB273 - Quiz 2 ii
SEMESTER 1, ACADEMIC YEAR 2015/2016
Date: 25 June 2015 Time: 15 minutes

uestion:

Name: Dr JBO
Student ID Number: Model Answer
Section:

Lecturer: Dr. Jamaludin Bin Omar

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=100V, and # =120 (Therefore, we can assume that Ic= If).

(a) Design the Widlar current source circuit such that Irgr =1 mA and Ip = 10 pA.

(b) Find VBEZ-

[4 marks]
[2 marks]

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

R, = ’"02[1"' ng(REHrzr

v+

Figure 1

Answer:

2 )]

i =17 npn
i.=1I.e"""r: pnp
i, =dai, = fi,

I =1lp+i.

g

L
V'~V -V _55-06-(-55)

~10.4kQ [2]
Lir Im
ﬁ,n[lﬂj - %In{l—mj —11.97kQ [
I, I, 10p 10p

(b)
Vi = Ve — IR, =0.6— (104)(11.97k) = 0.48V [2]

(©
I, 10p

=do L 2O g 3gsmarv [1]
v, 0.026
(12000026 "
I, 10u
ro=Va 2100 _160m0 [1]
I, 10u

R, =1, [1+ ng(RE”rﬂ'Z)]

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