== 1250 EXAM #2 SOLUTION: problem 2 U
Ul2

Ex: A function generator outputs the following signal, vi(7).
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Design op-amp circuits to output each of the following waveforms when vj(f) is the

input. You may use either one or two op-amps in each case.
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goUn;a) We  have Vo = 0,6, Since this -qun ¢

(ess than 1, we <apnot use a standard
nm-inuer-(:&nj conﬂjum—kion,_ which has gain
[+ Rg > 1.,

Rs

Three possible solations address +this issae
in diffent ways:

]) Use Awo ane.r—ttlng quH-FYer‘S with the
Fmduc-b of their ‘744‘/23" eg&m( to 0.6,
For example, /\’,5_! = l2oks, Ry =200kn,
Rgp = 160k, Rsp = /00 k2 qives:

Ve :(—R_,q)(-&c}_) =(0.6)(-Lo) = 0.6

e Rsl /N Rse

For “he power Supply, we use « voltage

PP 7
jrea—ﬁer than 7V. (This is trae for the
fo//owﬁnj Zwo cases as well,)

2) Use a non-inverting qm,oliqcier with a
V-Adivider on +the + a'n/aazé to reduce
the gain. IF the r/a/{-eaje divider
oof{'/»ufs 0.6v;) we <an use a baffer anp.
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3) The previous solutions have a drawback:
-the)r Araw <current from the v; sourde,
Tf v; s a weak sigpal, it is better

to add a buffer sJCQf,e that draws
litkle +*o no current.
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b) A Mn.l'tY'C\’)ﬂlﬂ buffer 3]1}:35 Uy = U}
>—<r——0’U'¢>
'U"L o— 1%

c) We use a com]:-qr-av{:or w |+h power .qua/,‘es

- ma{":"l.’y.
i "

Tf we assume our waveform,a cosihe, we

have

v () = 10 cos (21 (k/coms))
The compqra{:or should trif when 4+ = 5ms.

vy (5 ms) =10 o3 (zw(sms/qoms)) = lft'% =7.07

+[2V
v | We want v_= 7V, Use
MY * v
<l °  p-Adivider: U_= 12V 56ka
g&? —12y 96 kn

or V_ =7V



