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The above circuit is from Lab 4, but some of the component values have been
changed. Note that voltage v, is a triangle waveform, and v3 is a Pulse-Width

Modulation (PWM) waveform.
a)  Find the peak voltage reached by v, (i.e., the highest voltage reached by v2).

b)  Find the period of the square wave, v|(f). Note that the period is one full cycle
of high and low voltage.

¢) Find the duty cycle of v3(f). That is, find what fraction of each period v3(7) is
high.
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v, swikches From + to = when v, (triangle wave
shown ahove) causes V,= Oy =v_ for first op-amp.



v, is determined by *he voltage divider
'ln\loluimcj R\, Rz, Uy, and v,.
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or A, = ‘—‘.5"‘"1‘*‘ %UZ =0V at switch FJo

When V= — Il\/, we solve for Vo, :
L(-1vy+ 21, = OV
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or v, = I V= 8.9V = [:(-:qk value of Uy

2

b) To Find *he \oe,ri.ool of V,, we need +o Find
the S(o/oc of v, as (t ,rises from —9.5V o
5.5V, Thus, we nceed +to analyze +the c/mryl‘hy
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We have V_ =V, = OV hecause of the negative
feedback, Current L= v,/R3 = C AVC/A'E:
since T Flows wnto C (het into oF’amrﬂ.
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Sinte U, = -~ Ue, +the slope of vy eguals
A= — Vi = — (=N = vy
At RaC looks + 0.\ uF 10 M3

The +ime it 4akes v, +o rise from -5.5V
t 5.5V 3 half the perted, T

T = 5.5V-(-5.5v) = WV

= slope of vy W/ loms
or I = loms
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¢) The comparator -that produces vy *rips

wl\en "U'+ = V_ = V. The oH‘EFQ'I:) vy, Ls
hijk when v, > V_.
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The duty cycle Ls A-l:;\;/T. T=20ms from (b).
We solve Jor Aty;:
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5,5V - S(OP:’, vy At = 1V
\
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or A'Em = (B.SV- H/)(Z)/G lu//loms) = ‘l‘_?_ ms

Du{y wele (s Ay /T = 90/1\(20) ms = 0.409



