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1) [15 Points] Assume an ideal op amp. The output vy can be expressed

as:
vo=Av4+Bvo+Cv3+D. U~ 1olkn)
Find A, B, Cand D.

Solution: We have {
@ heﬂat»‘ve ‘feeolback) 9.7[::11.]
o U2 UL 33&@‘%

f
Solve for Uy U 1.7CkR3

fiest. 3 1 (kn ]

KCL at‘: non)nuerts‘nj ;‘.«.Put..

@ k. y VY ; U+ , U
iR L7{kA3  3.30ka3 g ikn]
.Solve ‘FOI‘ U:r. as a 'Func f)‘un c-{- er. -‘..U-s:

(9-7)8.2)07) Uy B30y - U_';) + (17)(47) vy + OG0 -0
(26.37+15S1 + .99 FSel) Uy =ISSIUy + 8561y,

-

Uy = 0.280; + 010 Uy,
Nexé) Kcl at indeff’“v‘j /‘vsf:ut:

@ GV -V 4
7..2{!:10.3 locml
10(0.23 5 rol0 ;) -lov, +2.2(038Y; +0.I00,) 2 22 Uy

. AF+0061
= 22015 @ Cz 22— ziss

B".‘.l‘l’Oﬁ?\_OS-S-@ D o@




[image: image2.png]ELEE 3455 Final Exam -- May 6, 1998 . ..~ @

2) [15 Points] Assume an ideal op amp. Sketch the straight line
approximation to the phase Bode plot for the voltage gain vo/vs.

Use the axes provided on page 6. Include in your plot all poles and zeroes.
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3) [10 Points] For the circuit shown below, you may assume that the op
amp has negative feedback, and that the op amp is ideal.
Find the input resistance seen by the source.
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4) [10 Points] Assume that the op amp is ideal, and saturates at +20[V].
Assume a piecewise-linear diode model with Vi = 1[V], rq = 200[Q)}, and

ls = 1[mA]. Find V. if V| = 5{V].
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5) [25 Points] For the circuit shown below, assume that it was in this
condition for a long time, and then the switch was opened att=0. Assume

that 8 = 100, and VECSAT =0.2{V].
a) Find the voltage gain, vo/vs,fort<0.
b) Find the voltage gain, vo/vgfor t>> 0, that is, for t> 0 and in the steady

state.
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6) [25 Points] A digital logic gate has the following characteristics. The
output appears as a Thevenin equivalent with V1 = 12[V] and

RtH = 790[Q] when the output is in the high state. The output appears as a
Thevenin equivalent with V14 = 0.2[V] and R = 330[Q)] when the output is

in the low state. The gate operates at room temperature. At the input, 2[V]
or lower will guarantee that the gate will react as if there was a low input. At
the input, 6[V] or higher will guarantee that the gate will react as if there was
a high input. The input appears as a Thevenin equivalent with V4 = 3[V]

and Ry = 10(kQ)] when the input is in the low state. The input appears as a
Thevenin equivalent with V14 = 5[V] and Rt = 22[kQ)] when the input is in
the high state. All transistors have a B that is 100 or greater, and a

VCES AT 0.2[V], at room temperature.

a) Find the fanout for noise margins of 1[V].
b) Find the noise margins for a fanout of 5.
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