Electrical and Computer Engineering Department
University of Puerto Rico - Mayaguez, P.R.
Electronics 11 - INEL 4202 - SPRING 2002 - Final Exam - Prof. Manuel Toledo
THIS EXAM CONTAINS FOUR PROBLEMS FOR A TOTAL OF 105 POINTS
WORK CLEARLY OR LOOSE POINTS

1. The following circuit shows how to design a current amplifier using an op-amp and current-sampling,
current-mixing {shuni-series) feedback.
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(a) Show, without using feedback theory but assuming an ideal op-amp, that the current gain is
given by (15 points)

(b) Show that feedback theory predicts the gain to be the expression given in part {a) when the
op-amp gain is taken to be very large. (HINT: the feedback network is composed of resistors r
and Rr.) (5 points)

{c) Using The feedback-analysis method find the closed-loop gain %, the input resistance (excluding
Rs), and the output resistance (excluding Ry} for the case: open-loop gain of op-amp = 10*V/V,
differential input resistance for op-amp Rz = 100k, op-amp output resistance = 1k{}, Rs =
Ry, = 10kQ, r = 10082, and Ry = 1kf2. (20 points)
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2. Consider a feedback amplifier for which the open-loop gain A(s) is given by

1000
A) = Ta7io0 0 + 510

If the feedback factor 8 is independent of frequency, find

{a) the fréquency at which the phase shift is 180°, (10 points) and
{(b) the critical value of A at which instability will begin.(10 points)

-\ W -
(*> ¢ = ’Cm‘({{;&) viicom‘(%s) -180°
We ead do find W IF we @,lere‘.‘ﬂ hin ey 0
we o "-’Om(%o - -‘5 Lom (“’/m“)
we Com %ro\-\o 0\ W chvsﬁv.n_ba. “Tra solub o comr-ence Lo

ey
ndeed. 180° YR be, waribied dicect wbs ,

\_b) A_\ ps \OG\S'L{L\.YWS
\00 o

pf =
il E(Qﬁ%ﬁf" M\* \.oqswgz)

\
" The erikical oot of g\ wl o JM’

41.%

. = 30

‘.'}



3. For the common-base circuit shown below, assuming that the bias collector current to be about 1
mA, B = 100, C, = 0.8pF, fr = 600MHz, C; = 1uF and Cy = 10uF:
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(2) Determine the midband gain vg/vs. (5 points)
(b) Use the short-circuit time-constant method to estimate the lower 3-dB frequency, fi. {15 points)

(c) Find the high-frequency poles, and estimate the upper 3-dB frequency, fu. (15 points)
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4. Consider a variation on the design of the 741 second stage in which R = 50{). What will be the
corresponding input resistance R, and trans-resistance Ry, of the second stage? (10 points)

From closd, we nmw Ihok Ty F6¥0pb. = (ouag = N . q09k2

otk . T b o G, 20

; iz gsopk | fi: e
T e Y™ ot
Sow Lg qp4 ke 72

Sost
- 7 z .

To Cond B OJ:N\J\A.}-L ook Sesd eshiman the collecter JIVENTN S ol

-~ d.
Q. From \qu_“zfo.f?‘(gs-oﬁ'\‘): 0-0275"‘—27‘5’"\/ om "
. , ) ) ,
oo oy n( ) 25 (S - a7
Ts | P
— VI — = /2.9mb .
Vr, = GIEmVE 235mV = €458 mY Thae deg = —ggps =07
5}‘[’\,& [Bl;= E%OAA_ = ﬁ?ﬁi '.‘,,2/?’5;/\/4'/ Ig/é:/gés-/"A M
3 aoe
Gy = 6210 A -

Tha inpod resisfomet & -
R S |
ithg ¥}

/319.8 k2 +(ao/->[5br.//(q/: +-?°/xs'D)J ;
o, [Sék//(9k+ao;x5'o)] ( - Fonry (90 9%)
gM)_ z Kit))_ A\/a_ = 5.“&(’+3m,&[‘5’°g{/(qg+lol*6-a)] ['_3“'?'(53)

i« 0,597 9622726 62

]

W




