CONCEPTUAL TooOLS By: Neil E. Cotter OpP-AMPS

EXAMPLE 4

EXx:

i R,
()
o, VAVA

R, = 100kQ
V Ry =100kQ . o,
VAVA +
i3
Vs @) R4 =300kQ

a) The above circuit operates in linear mode. Derive a symbolic expression for v,
The expression must contain not more than the parameters ig, vs, Ry, R2, R3, and
R4.

b) If ig=0A, find the value of Ry that will yield an output voltage of vo =1V
whenvg=1V.

¢) Using the value of R; from part (b), find the value of ig that will yield vo =1V
when vg=0 V.

d) Using the value of R; from part (b), calculate the input resistance, Rj, = vy/i3,
seen by the vg source.

Un- q) We use $uPe,rFosL—tLoh and ‘turn on one
independent source at a time.

Case L: vg on, Lg off

i) Find v, WUse v-divider
4+ nput of
oF-QMP) Vy = Vg3 Ry

R3+ RL‘

LL) SE:\: Vo = V+ = V4 Rl—\.
Rat+ Ry
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EXAMPLE 4 (CONT.)

er v = (s )
Rz
or Vo = Vo <\+ R_\\
2
or Ve = Vg Ry (\+El>
R3+RL\- R‘z_
Case - vy oFf, L4 on
Lg R,
A
R2 i
\/\/\ - v
v o V2
R3 V+

1) Find Vys v, =0V since no current

LL) Set v, = V+ = OV

LLL) Calewlate L 'Hou)i,r\a toward - 'anu‘l'.
From left. (Note how cirenit is drawn
+o show U as +4otal current on left
side.)

oV 0

0

R2
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Ul) Caleulate current i, flowing
toward -~ LnPwl: from the |eft.
Wse hode vo-l:qﬂe. V-.

L?.‘-‘ OV'—V.._:"VS R“k
KZ. RZ R3+Kl1-

i) Caleulate current Ly —How‘u\j
i feed hack. Use node voltage V_.

L= Vo=Va = Vg Ry =~V
Rl R3+ RH
. R,

v) Sinde po current Flows into +the
op —amp, set i =1, and selve for v,

Vo — Vo! = —-V_
K Ra
or V_ =vVg = ~v_ Ry
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iv] Caleulate (, flowing in feedback.

Li= Vo~ Vo = ~ Vo

Ra Ri

) Since no carrent Flows into op-amp,

set L = i;. Then Solve for v,y
L= "-\/5 = _VO‘L = Ll
Ry
or  V, = LgR,

Sum Vg and Vop to £ind vy

b‘) L5= OA C\.Y\O\ V0= lv ‘FOY‘ \[s: \V‘.
Vo = \V = Vs Ry <\+R_\>
Ra+Ry Rz
WV = W 300k <;+ Ry
100 k SL+ 00kJL look .S

or | = 2(\+R_\>
u 100k S
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EXAMPLE 4 (CONT.)

or Ry = oka = 33k
3
¢) Vo = IV and Vg =0V with R;= \ook® :
3
3
or tg= V-3 = 30 MA
100 ka2
d) Rin= vy = ¥ = Ra+Ry
t3 %
Rin = l00kQ + 300k = 400 k{2



