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Homework 1

Problem 1

a) vo=12—-10(v; —3)? for 3<v, < vy +3V.
At v, =3V, v, =12V.
Atv, = v, + 3,1, = 12 — 10v,2.
Solving  10v,%2+ vy —12 =0 gives vy = 1.047V or v, = —1.147 V.
Since vy > 0V, v, = 1.047V at v, = 4.047V.

Thus the saturation levels are L* =12V atv; =3V, and L™ = 1.047V at
v, = 4.047V.
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b) v, =12 —10(v; — 3)2
To obtain vy = 6 V, the required input voltage is:

6=12—10(v, — 3)2
(v; —3)? =06

Since v; >3V, v, =3++0.6 =3.77V.
) A = (dvy/dv)|\i=3.77
dvo/dvl = —20(171 — 3),
A, =—20(3.77 - 3) = —15.4V/V .
IndB 4, = 20log(15.4) = 23.75 dB.
d) v; =V, +V;cos(wt)
vo =12 —10(v; — 3)? = 12— 10(V; + V; cos(wt) — 3)?
vo =12 —10((V; — 3)? + (V; cos(wt))? — 2(V; — 3)V; cos(wt))
vy =12-10((V, = 3)* + (V})? (“%(2“’”) — 2V, - 3)V; cos(wt) )
vo =12 —10(V; — 3)?2 = 5(V;)? = 5 (V))%coswt) + 20(V, — 3)V; cos(wt)
DC component= 12 — 10(V; — 3)? — 5(V;)?; where V, = 3.77 V.
Ay = =5(1)?

Ay =200V, — 3)V;

‘%‘ = 4(V"i 5 < 0.01; sothatV; < 0.04(V; —3) = 0.04(3.77 — 3) = 0.0308V.
-

Problem 2

a) The output saturation is +11V. The peak-to-peak value of the largest
sinusoidal wave is 0.5V. Since the amplifier has linear transfer function

_11-(-11) 44 VIV, indB A, = 20log(44) = 32.87dB.

A, =
Vims _ ()
b) The output power is P, =~ = %:1.89 W.

¢) The power gainis A, = :—f’ = 189 W/W.
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In dB, 4,, = 1010g(189) = 22.76 dB.




Ay =22 =18 _ 4995 A/A. IndB, 4; = 2010g(4.295) = 12.66 dB.

T Ay, 44
d) n:%xmo

P4c=12.7*200+12.7*200=5080mW.

1.89

n = =2x 100 =37.02%.
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