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Question (1) (10 Marks)

(a) What are the ratings of Vy in figure (1) if [7,,;,=0.25mA, P, (max)=1W, V,=10V. [5S marks]
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(b) Draw the output from the following circuit in figure (2)
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Question (2) (10 Marks)
For the transistor shown in figure (3), find Ic, Iz , Ig, Ve, Vi, VesVers Ve, Vg if p =150.
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Question (3) (20Marks)
(a) Draw the logic diagram for the Boolean function (F= AB+BC+AC )
(b) Draw only the symbol of AND, OR, NOT , XNOR and XOR gates
(c) Design OPAMP circuit to achieve the function Vout/Vin = +0.5
(d)Design OPAMP circuit to achieve the function Vour = = (3V1+2V?2)
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Model Answer

Q1-a
by = PD:;‘“’ = ]Iﬂ\?; = 100mA
Ve = IzxR = (0.25 mA)(220 1) = 55mV
Vineiny = Ve + Vz = 55mV + 10V = 10055V
Vi = IR = (100 mA)(220 Q) = 22V
Vinemax) = 22V + 10V = 32V
Q1-b

6.2+0.7=6.9

-15-0.7=-15.7

Q2

= =
(S 10K
le = Bpclg = (150)430 gA) = 64.5mA
"E - J'(‘ T !B = m.:‘.lll,‘\. t ““'H.f\ = 64.'.’ I'I'IJ‘.
Solve for Veg and Vep,
Veg = Voe = IeRe = 10V = (645 mA) 100 () = 10V = 645V = JASY
l'fl('B = L"“:' 7 "v"rBE - J'Hi \'r - I” "i'r - 2.35 \'
Since the collector 15 at a higher voltage than the base, the collector-base junction is
reverse-iased,
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Q3

J-Input majority runction
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A B Cc F
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1
AND
A
B AB
NAND
A

>0

NOT

IC =64.5 mA
IB= 430uA
IE = 64.9mA

VE=0
VB=0.7V
VC=355V

VBE = 0.7V
VCE=3.55V
VCB=285V

* Logical expression form
F=AB+BC+AC
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1% stage
Vol / Vin = - Rf1/R1 = -0.5
2" stage
Vo/ Vol =-1

Total gain = 1* * 2" = +0.5

d)..

R2
A —0 Va.at

Vo =- (RF/R2 * V2 - RF/R1*V1) = - (3V1 + 2V2)
So RF/R2 =3 = let Rf =6KQ & R2 = 2KQ
RF/R1 = 2 9 RF=6KQ & R1=3KQ
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