Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz 2 Section:
SEMESTER 2, ACADEMIC YEAR 2014/2015 Lecturer: Dr. Jamaludin Bin Omar

Date: 20 November 2014  Time: 15 minutes

uestion:

For a Widlar current source circuit shown in Figure 1, design the circuit such that Irer = 2 mA
and Ip =50 pA. Let V- =15V and V' =0 V. The transistor are matched, and ¥z = 0.7 V at 1 mA.
Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
Ve V.
| ! i =1ge™ " 7;npn
Il-’(‘:= 0 . vip Vs
i.=1.e7:pn
-’Rlu:l Rl R”l | .C S . p p
— —_ lC = alE = ﬂlB
V.~ . . .
Im L‘ - g =lpTic
Qi + + 0, o = —'B
VHI-.'] l"fHI-.'E _ IB + 1
'J!:'Il H-f
;Small signal
| B=2g.,
V- Wiz
r, = 7
VBE = VT lll( Ic/ls) CQ
IS = IC / {exp(VBE / VT )} [1] I
= (1m) / {exp(0.7 / 0.026 )} [1] _ ‘e
=2.03x10"5 A [0.5] Em = v
T
At IREF =2 IIIA, V
Veer = VrIn(Irer !/ Is) [1] ro=—4
=(0.026) In(2m /2.03 x 107"%) [1] 1 co
=0.718 V [0.5]
Ieerk = (V' - Vg1 -0) /Ry
R, =V - Vger - 0)/ Iner (1]
= (15-0.718) / 2m) [1]
=7.14 kQ [0.5]
IoRg =VrIn(Iger/1o)
Rg =(VT/Io) lll( IREF/IO) [1]
= (26m / 50p) In(2m / 50p) 1]
=1.92 kQ [0.5]
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Student ID Number: Model Answer

EEEB273 - Quiz 2 Section:
SEMESTER 2, ACADEMIC YEAR 2014/2015 Lecturer: Dr. Jamaludin Bin Omar

Date: 20 November 2014  Time: 15 minutes

uestion:

For a Widlar current source circuit shown in Figure 1, design the circuit such that Irer = 2.2 mA
and Ip = 60 pA. Let V- =15V and V =0 V. The transistor are matched, and ¥z = 0.7 V at 1 mA.
Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
Ve Iv.
| ! i =1ge™ " 7;npn
Il-’(‘:= 0 . vip Vs
i.=1.e "7, pn
-’Rlu:l Rl R”l | .C S . p p
— —_ lC = alE = ﬂlB
V- . . .
.‘{-,L‘ 2 o =1, +i,
Qi + + 0, o = —'B
VHI-.'] l"fHI-.'E _ IB + 1
'J!:'Il H-f
;Small signal
| B=2g.,
V- B
T
VBE = VT lll( IC / IS ) ICQ
I =1Ic/{exp(Vge ! Vr)} [1] I
= (1m) / {exp(0.7 / 0.026 )} [1] o
=2.03x10"° A [0.5] En = —V
T
At IREF =2.2 IIIA, V
Veer = VrIn(Iger ! Is) [1] po=—4
=(0.026) In(2.2m /2.03x 10"°) [1] N co
=0.720 V [0.5]
Iner = (V' - Ve -0) / Ry
R, =V - Vger-0)/ Irer [1]
= (15-10.720) / (2.2m) 1]
= 6.49 kQ [0.5]
IoRE = VTIII( IREF/IO)
RE =(VT/10) lll( IREF/IO) [1]
= (26m / 60p) In(2.2m / 60p) 1]
=1.56 kQ [0.5]
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Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz 2 Section:
SEMESTER 2, ACADEMIC YEAR 2014/2015 Lecturer: Dr. Jamaludin Bin Omar

Date: 20 November 2014  Time: 15 minutes

uestion:

For a Widlar current source circuit shown in Figure 1, design the circuit such that Izgr = 2.2 mA
and Ip =50 pA. Let V' =12 V and V" =0 V. The transistor are matched, and Vzz = 0.7 V at 1 mA.
Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
U v
. v .
| ! i-=1,e™ 7;npn
|l-’c*:= 0 . v Vo
i.=1.e™7:pn
-’Rlu:l Rl R”l | .C S . p p
A i =dg = i
V- . . .
."{-,L‘ 2 lp =lg i
&y " " 0> a = i
_ VHI-.'] l"fHI-.'E _ 18 + 1
'J!:'Il H-f
;Small signal
| B=g.r,
Ve BV
Ver =Vrin(Ic/Is) I, :_I
Ig =1Ic/ {exp(Vge/ Vr)} [1] co
= (1m) / {exp(0.7 / 0.026 )} [1]
=2.03x10° A [0.5] . I co
gm - V
At IREF =2 IIIA, T
Veer = VrIn(Iger! Is) [1] V
=(0.026) In(2.2m /2.03x10"°) [1] ro= 4
=0.720 V [0.5] I
Irer =V - Ve -0) / Ry
R, = (V" - Vg -0)/ Ier [1]
= (12 -0.720) / (2.2m) 1]
=5.13 kQ [0.5]
Io RE = VT lll( IREF/IO )
RE = (VT/Io) lll( IREF/IO) [1]
= (26m / 50p) In(2.2m / 50p) [1]
=1.97 kQ [0.5]
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Name: Dr JBO
Student ID Number: Model Answer

EEEB273 - Quiz 2 Section:
SEMESTER 2, ACADEMIC YEAR 2014/2015 Lecturer: Dr. Jamaludin Bin Omar

Date: 20 November 2014  Time: 15 minutes

uestion:

For a Widlar current source circuit shown in Figure 1, design the circuit such that Irer = 2 mA
and Ip = 60 pA. Let V- =12 Vand V' =0 V. The transistor are matched, and ¥z = 0.7 V at 1 mA.
Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
Ve V.

. v .
| ! i-=1,e™ 7;npn
| l lca=1p ] VeV

= n
IREF l R, R, l | o T se PP
—— —_ lC = alE = ﬂlB
Vo~ . . .
‘;“L‘ 2 o =1, +i,
0 + + 0, a = —'B
1’!!.1‘!-.'] l"JIHI-.'E _ ﬂ + 1
'J!:'Il H-f
;Small signal
| B=2g.,
V- it
v, = 7
VBE = VT lll( IC / IS ) CQ
IS = Ic/ {exp(VBE / VT )} [1] I
= (1m) / {exp(0.7 / 0.026 )} [1] _teo
=2.03x10"° A 0.5] Em = v
T
At IgRpr=2 IIIA, V
Veer = VrIn(Iper ! Is) [1] ro=—4
=(0.026) In(2m /2.03 x 10™%) [1] 1 co
=0.718 V [0.5]
Iner = (V' - Vge1-0)/ Ry
R, =V - Ve -0)/ Ingr [1]
=(12-0.718) / 2m) [1]
=5.64 kQ [0.5]
Io RE = VT lll( IREF/IO )
Re  =Vr!Io)n(Irer/ Ip) [1]
= (26m / 60p) In(2m / 60p) [1]
=1.52 kQ [0.5]
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