SOLUTIONS:

Problem 1:

a) The small signal equivalent signal is shown below:
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Note that the output resistance was simplified = [|IR, = R,
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b) The small signal equivalent signal is shown below:
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There is no current flowing in the input terminal (due to the open circuit). Rin = o0

c¢) The small signal equivalent signal is shown below:

ltest

gm Vtest
Ru

Since Vin =0, Vy = Iy * R, = Ryye = Y_T =R,
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Problem 2:
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Problem 4:
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Problem 5:

a)
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d)

Problem 6:
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il = 1(1mVRMs) + 15(2mVRMs) =31 mIRMS

iz = 7.42(1mVRMs) + 185.52(2mVRM5)

= 378.4’6 mIRMS

The transistor is in saturation. Vps =4 +2 =6V & Vgs— Vi=0+2-05=1.5V
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Vour = I * Rf = g * Vin * R = 1.575m x 25 mV » 1.25 k = 49.22 mV

Vour is sinusoidal 1 KHz signal with 0-P amplitude of 49.22 mV



Problem 7:

a.) Small signal equivalent circuit
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Problem 8:
Code:
1 | timescale lns/lps
2 module add mul (A,B,5,F);
5 input[3:0] L,B;
4 input 5;
cutput[7:0] F;

assign F=858 7 4+ B : & + B;
endmodule
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Test bench:

1 [ timescale 1lns/lps
2 EH module add mul th{);
2 reg[i:0] A,B:
4 req b
il wire[T7:0] F;
[
7 add mul a m(A,B,5,F);
8
9 [Hinitial begin
10 A= 10;
11 B =2
12 5 =0;
13 - end
14
15 always #10 & = -5;
16 always #20 A = A + 1;
17 always #30 B =B + 1;
18
9 - endmodule
Waveform:
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