CONCEPTUAL TooOLS By: Neil E. Cotter

OprP-AMPS
EXAMPLE 5

EXx:
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The op-amp operates in the linear mode. Using an appropriate model of the op amp,
derive an expression for v in terms of not more than vy, vs, i3, R1, R2, R3 R4 and Rs.

op-amp with sré called v, and

soln - RePch:
assume v-drop across + and ~ Lerminals
Ls oOV. We also combine R, and Rs.
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OpP-AMPS
EXAMPLE 5 (CONT.)

Write

v-LooPs
+ anaa -

pqsstng thru oV gcross
terminal $:

v, + vq + ¢ Don't use LeSt-side v-loop
because of current sre.

tVg — Vg T OV = v, = v, — vy, = OV
Write <durrept sums at

nodes.
The on\y true

node Us on +the bottom,

Leok Ffor comFonen-{:s in serctes carryihg
the same

eurrent:
L|+ = - Lq

Ly o= g

i.z = "‘l = Lq

Ly = OA (since it is

th series wuith
an open circuit)

We see +that Lq Flows all +the

way
around +he ecuter Loo p-

We need enly substitute Jor vls n
v~loop using iqg and Ohms (aw For

each

resistor:

V=t R = lqRy
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Vo = Lz'Rz" R3 = Lq' R‘L“R3

Our v-loop bectomes:
oV - Vs - oV - Lq R| - l:q'R1”R3 hd Vo =0V
Solvlhg Vo gives the ex}pressi.or\ we seek:

Vo = — Vg — Lq (R, + Ez//R3)



