*Higher Technological Institute 10t"* of Ramadan City
Department of Electrical & Computers Engineering
BJT Current Sources Sheet
Subject: Advanced Electronic Circuits /(EEI 184)

Term: Feb - May 2018
Examiner : Dr. Mustafa M. Shiple

ANSWER THE FOLLOWING QUESTIONS:

1. Consider the circuit shown in next Figure. Assume Igpgpr = 200pA and R = 2kQ. The
transistor parameters are 8 = 40, Ig; = Igo = 5 x 107 A. Find VgEg1,VeEe, and Io.

VT=235V

|
Ilfo
Ipgr |

Solution:

(a) We know from two transistor current source that Ioq = Ioo and both have a relation
with IgrgF as follows:

IR
Ion = 2l f2
(1*‘5)
200
= —190.48uA
(1+45)
‘.'IC = BIB = IBI = 4.762,U,A
I
;%m:wmgﬁzgwmv where Vi = 0.026V
S1

Ires =1Ip1+ 12+ Ic1 = Ipy = Ipey — Ion — Ip1 = 4.758A

VBE2
Vep1r = Ipo R+ Vpgs = VBre = 0.624VIp = Ig9e V7 = 132.4uA

2. The values of 3 for the transistors in next Figure are very large.

a 1 is diode-connected wi 1 = 0.5mA, determine the collector currents in the other
If @1 is diod ted with I 0.5mA, det ine th llect ts in the oth
two transistors.

(b) Repeat part (a) if Q2 is diode-connected with I, = 0.5mA.
(c) Repeat part (a) if Q3 is diode-connected with I3 = 0.5mA.
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Solution:

(a)

IQ = 2[1cmd13 = 3[1
IQ = 10mA, 13 = 1.5mA

Il == 0.5I2and13 = 3(05]2)
IQ == 025mA, I3 == O75mA

I, = 0.167mA, I, = 0.333mA
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3. Consider the Wilson current source in next Figure . The transistors have a finite § and an
infinite Early voltage. Derive the expression for /o in terms of IrEF and (.

V +

Inep

Solution:

Ipey = Ic1 + Ips

2
Ips =Ico +2Ip = Ico <1 + 5)
2
=Ioo+2Ig =109 <1+5>
Too = Igs (1 +B)IC3
1+% (2+5)
(1+25) Ics
_ I )
Rl = (23 p) @ T 5
1
Io - IRef
2
1+ (5(2+ﬁ)>

4. Consider the circuit in next Figure. Neglect base currents and assume V4 = oo .
(a) Derive the expression for 10 in terms of Ip.¢ and Rg.

(b) Determine the value of Rp such that Iop = Ip.y = 100uA. Assume Vpgp = 0.7V at a
collector current of 1 mA.

Solution:
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vt

Iper GJ i lff,

AN
=

|||—4

2Vee = Vg + I, RE

Ve = ILRE
IR
Vrln(=2¢L) = ILRp,
Is
(b)
o= fo 15
S = Veml .03 x 10 A
e Vr

IR
Vi In( ? 1y = I,LRp = Rp = 6.4KQ
S

5. Consider the circuit in next Figure. The transistor parameters are: § = oo , V4 = oo, and

Vee = 0.7V. Design the circuit such that the BE voltages of Q1, @2, andQ3 are identical to
that of Qr. What are the values of Ip1, Ip2, and Ip3?

Solution:

To keep BE voltages of Q1,Q2,andQs are identical to that of QQg, therefore voltages of
Rgr, Rg1, REoand Rp3 must be identical too.

VT —0.7
Vipr = IrefRER = m x 3K =3V

3
VRE1: OlREljRElzm:?)KQ I01:IRef
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VRg, = lo2Rp2 = Rps = 5 — = 1.5KQ Lp = 20 pey

3

2m
3

VRE3 = IO3RE3 = RE3 = % =0.75KQ Io3 = 4IRef
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