Menoufyia University Faculty of Electronic Engineering
Electronics and Electrical Comm. Dept. First Year
Second Term, Final Exam Electronics 2

15-06-2014 - ' Three Hours

(PART TWO - 10 Marks for each question)
Solution

Answer all the following questions

Q1)
Set up a midpoint Self bias for N-channel JFET with Ipss = 14 mA and Vgseom = - 10
V. Use a 24 V dc source as the supply voltage. Show the circuit and resistor values.

Indicate the values of Ip, Vgs, and Vps.

Solution
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Select Rg = 1.0 MQ. See Figure

Q2)

What is the total output voltage for the loaded amplifier in Figure 1? Ipss = 8 mA; Vasofn
=-7V;V;,, =50mV rms.
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Figure 1.

Electronics 2 Part two Solution Dr. Ahmed S. Elkorany



Solution

Using mathematical approach we find:
L) )5 B_yilae Lgladial 5 (A, B, C) @ dalall 461 ¥ alaal) el eli€ay

2 2
Vis IpRg
Ip = Ipss <1 - % ) = Ipss (1 -
GS(off)

Ves(ors)
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I

ID = IDSS - D
Vescorn| Vésors)

Rearranging into a standard quadratic equation form,
IpssRE 2IpssR
(—V’;SS : )15 - (1 b >1D + Ipss = 0
GS(off) Vescorn|
The coefficients and constant are, AlI3 + BI, + C = 0
_ (IDSSR.SZ' )
Véscors)
2IpssR
B—_ (1 4 2pssTs )
Vescorn|
C = Ipss

—B + VB2 — 4AC
ID1,2 = 24

IhccR2 8 X 1073 x 10002
A e ( I;SS S ) = > = 163265
Véscors) (7)
B=— (1 + 2IDSSRS )
Vescorr|
2x8 x1073 %1000
B=—(1+ 7] = —3.286

CZIDSS=8X1O_3
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—B + VB? — 4AC

)i =
D1,2 ZA
_3.286 + J(=3.286)%2 — 4 x 163.265 X 8 x 1073
B 2 X 163.265
3.286 +/5.571
3.286 —+/5.571

We have two different solutions; we must choose the Ip value less than Ipss. (Or, we must

choose the value of Ip that makes |V;¢| < |VGS(off)|-
Ip=2.835 mA
Using this value, calculate Vp.
Vp =Vpp - IpRp = 12V - (2.835mA)(1.5kQ) =7.75V
Next calculate gm as follows:
Vgs = -Ip Rg = -(2.835 mA)(1000 Q) = -2.835V
2Ipss 2% 8X 1073

Imo = = = 2.286 mS
"™ Veseorp)l 7
VGS - 835
Im = Gmo |1 — 2.286 mS (1 _ —) — 1.36mS
Vescorm) —7
Finally, find the ac output voltage.
1.5kQ X 10k
Vour = ApVin = (GmRp//R.)Vin = 1.36 mS X TSk T 10k0 X 50 mV

Vour = 88.69 mV rms = 89 mV rms

Q3)
For the unloaded E-MOSFET amplifier in Figure 2, if Ipen) = 8 mA at Vgs = 12 'V, Vgs(m)
=4V, and gm = 4500 puS. Find Vs, Ip, Vbs, and the rms output voltage Vgs.
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1
100 mV rms

Figure 2.
Solution
Vgsz R2 VDD 2[@]18\7 =9V
R +R, 94 kQ
_ __Toen BmA  _ 125 mA/V?

(VGS - VGS(th) )2 (12 V-4 V)2
In  =KWVss— Vosan)’ =0.125 mA/V*(9 V -4 V)* =3.13 mA
Vos = Voo — IpRp =18 V — (3.125 mA)(1.5 kQ) =133 V

A, = gnRp = 4500 £S(1.5 kQ) = 6.75

Vi = A,V = 6.75(100 mV) = 675 mV rms
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