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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 Iggr =1 mA and Ip = 12 pA. [4 marks]

(b) 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. [6 marks]

R, =r,[l+ g,,R; |where R, = R,|r., L

v+ l'C — ]SeVEB/VT ; pnp
ic = aip = fi
I, =iz +1i,
L£+1
; Small signal
(@ P=g.r,
R = V'V =V _55-06-(-58 _ 1000 o I,
IREF Im gm -
VT
v, (1 0.026, (1m
R, =—LlIn| £ | = In =9.58kQ 2 4
Lo, [IOJ 12u {12;1} 2 ﬂ_&
Iy
(b) v,
I, 12p v, =——
=20 =0.462mA/NV 1 0
& =" 0,026 . Icy
- BV _ (120)(0.026) o ) "
1, 12u
v, 80 V. =26mV
r,=—4=—""=667MQ [1]
I, 12p
Ro = ol gl .
R, = (6.67M)[L+ (0.462m)(9.58K]260k )] = 35.1MQ
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uestion:

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

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

(b) 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. [6 marks]

R, 1 h R =R
ralle s nere & <R

s =1 pnp
ic = aip = fi
I =lp+i.
L£+1
; Small signal
(@ IB = gmrzr
V'~V =V~ 5-0.6—(-5)
' Ty 1.2m = g, = IQ
m VT
v, (I 0.026, (1.2m
R, = —LIn| 2REE | = | =998kQ 2
Lo, n[ Ioj 12u n[lZpJ g . :/BVT
)
(®) %
_ Lo = 0.462MA/V 1
& =y 70,026 . T
P (120)(0.026) _ 1y "
I, 12u
r,=Y1_80 _g67m0 [1] Vi =26mV
I, 12p
Ro=raltr gl ;
R, = (6.67TM)[L+ (0.462m)(9.98K|260k )] = 36.2MQ
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uestion:

A Widlar current source circuit to be designed has the configuration shown in Figure 1. The
circuit parameters are: V*=+5.0Vand V™ =-5.0 V. The transistor parameters are: Vge; = 0.6 V,
V,4=100V, and # =120 (Therefore, we can assume that Ic= If).

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

(b) 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. [6 marks]

R, 1 h R =R
rallesaR e R SR

. vip V.
v c=1gse™ "7 pnp
i, =di, = fi,
I =lp+i.
L£+1
;Small signal
™ B=8,;
R, = Vi Ve =V~ _5-06-(5) _ 9.40kQ [2] ]CQ
IREF Im gm =
Vr
v, (I 0.026
R. = T|n| 2ReE | = 22220 |y 11.97kQ 2 V
el Sarn(iy uena e AL
I
(b) Vi
I, ~10p o=
=20 = 0.385mA/V 1 0
& =y 7 0.026 H !
P B (120)(0.026) _ 5101y [
I, 101
V,=26mV
Ve 100 q60ma [ !
1, 104
Ry =1, [1+gm2(RE||rﬂ'2)] [3]
R, = (10.0M)[L+ (0.385m)(11.97k|312K )] = 54.3MQ
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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=100V, and # =120 (Therefore, we can assume that Ic= If).

(a) Design the Widlar current source circuit such that Iggr = 1.2 mA and Ip = 10 pA. [4 marks]

(b) 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. [6 marks]

R, =r,[l+ g,,R; |where R, = R,|r., L

v iC = ]SeVEB/VT : pnp
i, =dai, = fi,
I =lp+i.
f+1
;Small signal
m P =g,
RV =V 55-06-(55 _gene 2 R
IREF 1.2m gm -
Vr
R, = Vrpp| Leer | 0026 (12M] 15 ik 1 iz
I, (1, ) 10p | 104 =
I
(b) Y
I, _ 10p To =
_Zo_ — 0.385MA/V 1
Sz =y 70026 . leo
BV (2000026) g0 1
o 1M V, =26mV
=26m
ro =V 190 44 0m0 [] '
I, 10p
RO = r02|:1+gm2(RE||rﬂ'2)] [3]
R, = (10.0M)[L+ (0.385m)(12.44K|312k )| = 56.05MQ
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