Electronic Systems

Lesson #4

Chapter 1
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Homework

* Probs 2.2,2.5,2.6,2.10, 2.22,2.24,2.25,
2.28

 Calculate and plot the output vs frequency
for these circuits. R =1k, R,=3k, C=1mf
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Homework Answers #10

v,(#) =0.1cos(207) + 20 sin(1207x)

* Probs 2.2 v, (£) = —0.1cos(2072) + 20 sin(1207)
v (ty=20 ; %) _ 20 sin(1207)
v (6) = vy (£) = v, (1) = 0.2 cos(2072t)

e Probs 2.5

The summing point constraint only applies to negative feedback

 Probs 2.6

Verify that negative feedback is present

Assume that the differential input voltage and input current of the
op amp forced to zero

Apply standard circuit analysis principles such as Kirchhoff’s laws
and Ohn’s law to solve the for quantities of interest.
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Homework Answers #1 1

* Probs 2.10
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v,=-2mAX3k+v,+5V=-1V

v, =4V +v, -1V +0=3V

2V

v,==2V+v,+5V =3V

BME 372 Electronics [ —

J.Schesser

71



Homework Answers #12
Vg =V tv,=v,

v, = Ry v
7 R +R,°

i =i,+i=0

 Probs 2.22

Vi=Vap , Vg~ Vs
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Homework Answers #13

* Probs 2.24
INVERTING AMP
by P vS . vO - R
vV, = —lfRz,lf :E,Z = —f?
2 2 2
n - VS ;Poul‘ = vo = vs (R2 )2
R, R, R, R
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G — I)out — RZ
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NON INVERTING AMP

_ R v, R +R
“TRHR, V. R
Pin = O’ li = O

y %o
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t RL

— Pout —
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Homework Answers #14

 Probs 2.25

%
[

a)v, =—i, R

in"*f
b) Since v, is independent of R, , then we have an ideal voltage sourceand R, =0
lin lin

d) Since the output voltage is proportional to the input current, it is an ideal transresistance amplifier
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Homework Answers #15

 Probs 2..28

Negative Feedback

vin :vi +V0 :vo
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Homework Answers #16

 Probs 2.28

Positive Feedback and v, #0
1) Whenv, >0,v, is +35, then:

v,=v, —v. =+5-v. >0;0r when5>v,

So v_switches to-5 when v, >=S5since
v,=+5—-v, =<0forv, >5

(e.g.,if v, =5.001, thenv, =+5-5.001=-.001)
2) Whenv, <0,v, is —35, then:

v,=v, —v, ==5-v, <0;or when-5<v,

in

Sov_switches to+5 when v, <=-5since

10 v, ==5-v, =>0forv, <-5
4 | (e.g.,if v, ==5.001, then v, = —5—(=5.001) =.001)
Vi
_v -3
-10
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Homework Answers

» Calculate and plot the

3.45

=— Magnitude

= Angle
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Matlab Code

clear all;
R1=1e3;R2=3e3;C=1¢-6;

omega=(10:10:10000);maxomega=length(omega); 10° '
for i=1:maxomega \
ZC=1/complex(0,(omega(i)*C));

z1=R1;

z2=R2+7C,;

VOUT(i)=-22/z1;
end
f=omega/(2*pi);
subplot(2,1,1);
loglog(f,abs(VOUT));
title("OpAmp Low Pass Magnitude');
xlabel('"Hz");
axis([f(1) f(maxomega) .1 1000]);
subplot(2,1,2);
semilogx(f,atan2(imag(VOUT),real(VOUT)));
title("OpAmp Low Pass Phase Angle');
xlabel('"Hz");
axis([f(1) f(maxomega) pi/2 1.1%pi]);

OpAmp Low Pass Magnitude
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Homework Answers

o

» Calculate and plot the

output vs frequency LR € o
for these circuits "
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v, Z  HjoCR 14 joCR  [l+(aCR) 2 — I
3 4 + 4
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Matlab Code

clear all;
R1=1e3;R2=3e3;C=1¢-6;

omega=(10:10:10000);maxomega=length(omega);

for i=1:maxomega
ZC=1/complex(0,(omega(i)*C));
z2=R2;
z1=R1+ZC;
VOUT(i)=-22/z1;
end
f=omega/(2*pi);
subplot(2,1,1);
loglog(f,abs(VOUT));
title("OpAmp High Pass Magnitude');
xlabel('"Hz");
axis([f(1) f(maxomega) .01 10]);
subplot(2,1,2);
semilogx(f,atan2(imag(VOUT),real(VOUT)));
title('OpAmp High Pass Phase Angle');
xlabel('"Hz");
axis([f(1) f(maxomega) -1.1*pi -pi/2]);

OpAmp High Pass Magnitude
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Homework Answers %

* Calculate and plot the .
output vs frequency R ?"V—'
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Matlab Code

clear all;
R1=1e3;R2=3e3;C=1¢-6;

omega=(10:10:10000);maxomega=length(omega); 10

for i=1:maxomega
ZC=1/complex(0,(omega(i)*C));
z1=R1;
z2=1/(1/R2+1/ZC);
VOUT(®)=-2z2/z1,
end
f=omega/(2*pi);
subplot(2,1,1);
loglog(f,abs(VOUT));
title("OpAmp Low Pass 2 Magnitude');
xlabel('"Hz");
axis([f(1) f(maxomega) .01 10]);
subplot(2,1,2);
semilogx(f,atan2(imag(VOUT),real(VOUT)));
title("OpAmp Low Pass 2 Phase Angle');
xlabel('"Hz");
axis([f(1) f(maxomega) pi/2 1.1%pi]);
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Homework Answers

R, R,
e (Calcul d plot th — Ll
alculate anda plot the - D”
v
output vs frequency Vi 0
for these circuits. =
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Matlab Code

10

OpAmp High Pass 2 Magnitude

clear all;

R1=1e3;R2=3e3;C=1¢-6;

omega=(10:10:10000);maxomega=length(omega);

for i=1:maxomega
ZC=1/complex(0,(omega(i)*C));

10

10

T T T T Irm

TTE

TTE

z2=R2;

10

rrfF

z1=1/(1/R1+1/ZC);
VOUT(1)=-22/z1;
end
f=omega/(2*pi);

10’

Hz
OpAmp High Pass 2 Phase Angle

subplot(2,1,1);

loglog(f,abs(VOUT));

title('OpAmp High Pass 2 Magnitude');
xlabel('"Hz");

axis([f(1) f(maxomega) 1 1000]);
subplot(2,1,2);

TTE

TTE

semilogx(f,atan2(imag(VOUT),real(VOUT)));
title('OpAmp High Pass 2 Phase Angle');
xlabel('"Hz");

axis([f(1) f(maxomega) -1.1*pi -pi/2]);
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