Homework 9 Solutions

EE 330: FALL 2024
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Alternately, if we assume Ip is negligible compared to the current through the 70K resistor, the
voltage at the base is, by a voltage divider, (1/8)+32V = 4V. Thus, the emitter voltage is 4V — 0.6V =
3.4V. So the current in the emitter, Ip = 3.4V/2K = 1.7mA. But since § is large, Ic = Ig. Thus
Ve =32V — Ig 4K = 25.6V.

Note this solution is somewhat simpler and the results are about the same as that obtained by
including the base current.
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Assuming Saturation
Vos =0—(-1)V =1V

Ve = (2— Ip - 10k) — (=1) =3 — Ip - 10k
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Determine the small-signal voltage gain

Ay — 2Ip@R _ 2(10041)(10k)
C Vss+ Ve (=1)+04

Av = —333V/)V

d)

Determine the THD v 500 mV
m m
THD = =
4(Ves — V) 4(1—-0.4)

THD =0.0833=8.33%




Problem 6
a)

Assuming the amplifier is ideal, V;ny = Vv
VN = Vpg of the mosfet
VGS of Mosfet: Vags=Vg—Ve=1-0=1V
For the Mosfet to be in saturation, Vpg > Vgs — Vr
Since VDS = VC = VINa thus VDS S 10 mV
The transistor is in the triode region; Vpg < Vgg — Vp

If V., = 1V, the transistor can be represented as a resistor by the channel resistance.
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R == g
N 1Con W (Vos = V) 2500 22(1 — 0.4)
R, = 5550
Ry Rp
Av =1 =1 V/V
vt =l sma v/
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From the R., equation, we notice that as V, increases, R, decreases; therefore, the gain of the
non-inverting amplifier increases
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L) Fom the Small Signal equivalad Gt
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a)
Must have Vpg > Vgg — Vi
2V —Ip- Ry >(1—04)V
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b)

w
Av = MnCozf(VSS +Vr)-R

1
Av = 250H2i:(,1 +0.4)-1.15k

Av = —1556 V/V

W
Voth = VDD - NnCozE(VSS + VT)2 ‘R
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Voutq =2 — 250”ﬁ(_1 +0.4)% - 1.15k

Vourg = 1.533V

Vout(t) = Voth + Av - VmSZTL(wt)
Vit () = 1533 + (—1.556) - (1m - sin(5000¢ + 75°))
Vit (1) = 1533 — 1.556m - sin(5000¢ + 75°)) V
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