CHAPTERS

P.P.5.1  The equivalent circuit is shown below:

A 2 MQ )
v (+ + 4A0kQ o o S0Q
. 1 MN— < VW
+ +
5kQ v 20 kQ Vo Avy
V.-V \Y} V, -V V. +50v
Atnodel, =——*=—21—-+1 2% —p vy =S —20
2x10 5x10° 40x10 451
AV, —V VvV, —V \Y}
Atnode2, —¢ 04 1 "0 _ 0

50 40x10°  20x13°
But vg = v1 - Vs.
[2 x 10° (vy - Vs) - V] 4000/(5) + V1 - Vo = 2V
1600 x 10° (vs - v1) + 803vp = 0
Substituting v1 in (1) into (2) gives
1.5914523 x 10° vs - 17737556V = 0

8
Vo _15064523x10° _ o

Vg 17737556

If vs =1V, vy=9.00041V, v; = 1.0000455

Vg=Vs-Vy=-4.545x10°
Av, -V,

Avg =-9.0909, ip =
d 0 50

= 657 yA

February 5, 2006

1)

)




P.P.5.2
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When vs = 2V, Vo = -4, g = 4"218 = 200 pA
R _
PP53 vy= ——2v, :ﬁ(40mv)=-120 mV
R, 5
0-v,
= - 8uA
15K
PP54 (a)is= Vo _ , Yo__p
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(b) At node 2, is = —» Vi = -isRy 1)

- -0 v, -V
At node 1, 0-v, N 0+ L 0
Rl RZ R3

P.P.5.5 By voltage division

8
v, =——(3) =2V
! 4+8()

where v is the voltage at the top end of the 8k resistor. Using the formula for
noninverting amplifier,

Vo = (14_%)(2) = u




P.P.5.6  Thisis asummer.

8 8 .. .8 -
VO = —|:%(15) +E(2) +g(12):| - 38 V

jp=—"+—=——"—-——==1425mA
4
P.P.5.7 Ifthe gainis 4, then

R
~2-4 —» R,=4R,
Rl

R, R
But —2=-—% — » R;=4R;
Rl R3

If we select R; = R; = 10kQ, then R, = R4 = 40kQ)

P.P58 vo= &[1+
R

1

2R,

J (V2 - V1)

4

Rg = 0, R4 = 0, Rg = 40kQ, R1 = 20kQ)

40
Vo= —~(8.01-8) =0.02
0= o5 )

v, 002
o= 0 = — 2uA
°7 10k~ 10x10°

P.P.5.9  Due to the voltage follower
V, =4V

For the noninverting amplifier,
6
Vo = (1+Zjva =(1+15)(4) =10V

. v,
Ip= —mA
Ty
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P.P.5.10 As a voltage follower,
Vo=V =2V
where Vv, is the voltage at the right end of the 20 kQ resistor.

As an inverter, vy = —%vz =-7.5V

Where vy, is the voltage at the right end of the 50kQ resistor. As a summer

20 * 30
=[6-15] = 9V
P.P.5.11 The schematic is shown below. When it is saved and run, the results are

displayed on 1IPROBE and VIEWPOINT as shown. By making vs = 1V, we obtain

Vo =9.0027V and ip = 650.2 uyA
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PP512 -Vo= -V, +—1V, +—1V,
Rl RZ 3
or [Vo|=V, +05V, +0.25V,
(a) If [ViVaVs] = [010], |V,| =05V
(b) If [ViVaVa] = [110], |V,| =1+05=15V
() If |V,| =1.25,thenV1=1,V,=0,Vs=1,ie.
[V1V2V3] = |101|
(d) Vo] =1.75,then Vi=1,V,=1,Vs=1,ie.
[V1V2V3] = |111|
PP513 A=1+28 — » Rg= 2R
R, A, -1
3
Re= 220" 0160
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