CONCEPTUAL TooOLS By: Neil E. Cotter OpP-AMPS
EXAMPLE 6

EXx:

O

R, =100Q

Vs(i R3=1kQ

Rail voltage = 10 V
a) The above circuit operates in linear mode. Derive a symbolic expression for v,
The expression must contain not more than the parameters ig, vg, Ry, R2, and R3.

b) Ifig=0 A, find the value of R that will yield an output voltage of vy =2 V
whenvg=1V.

¢) Using the value of Ry from part (a), find the value of ig that will yield vo =0 V
whenvg=1V.

d) Using the value of Ry from part (a), calculate the input resistance, Rj, = vg/ij.

Solhz We wnse superposition +to Flhd v,.
PSP
We -+urn on one lindependent sourte at a time

Case 1 : Vg on, 'LS ot
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First, we find v,- V, =0V since no current

flows into op~amp
(or, 1(:/Mar'e,fb)’l’i/ ﬂrm 53)

Second, we set y_=V,: V_=o0V

Third, we Ffind an expregsion Hor i,
&[ow’mg toward — inpat from the
left. We use v_ in this expression:

Ry Ry

Fourth , we find an expression For Ly,
the Aotal feedback current, flowing
thru Ry . We use v_ in this eyiorcSSian:

L2y = Ve = Vo= = Vo)
Rl Rz
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Fitth, we set i) =1ig (since no current
flows inko op-amp) and solve for yy:

Ly
R2
L__\/\/\___.
Ry Tis
W I,
T:z . ——o Voq
Ry 2

First, we find V,: Vy=0V since ho current
flows tn Ra
Second, we set v_=Vv,: V_=ov
Third, we find an expression for i Flowtry
toward — input from (eft:

-

L= 0V—0oV = OA
Ry
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Fourth, we find an expression for iy, the
+otal current -Houo‘mg ih the
feed back. ov

L{— =V_—Vez + L4
R=

Fifth, we set {, = ig (since no current
Flows into oP-—qMP) and solve

—for Vo =
0A = —Vgp + L3
Rz
o Voo = Lg Rz

Now sum the yesulbts: vo= Vg + Vo

Vo= ~Vs Ra + (3R,
Rl

b) If (Ls=0A, we have the First case cmq{y-aed
in  part (a): vo= -Vg Rz = —2V (desired V)
Ry
For V$ = |V and R‘Z = lDO.SZ) we have

R,= = IV looR = 505
—2y

c\ Now we turn on iy and keep vg= V-

oV=v, = _VSB_L__ -+ Lﬁ R, = =W wosz -\—i.s 1003
R, 505

-

or Lg = —2V/IppsL = —20mA
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