CONCEPTUAL TooOLS By: Neil E. Cotter OpP-AMPS
EXAMPLE 3
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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, ig, Ry, and R».

oln: We assume a OV drop across +the + and ~
inputs of +the op-amp, and We replace the
op-amp out Put with a sr¢ called vo'.

s " @

We may <combine R; and R, into one
resistor: Reg = R,+ R,.

Reg carries current ¢, and has v-drop

Veg = (.., Rez.
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EXAMPLE 3 (CONT.)

We new look For v-leops, inclucling

those Fqssi,ng thru the oV drep across
the op-amp inputs.

The. or\ly v-loop not con‘l:alni.ng an (-srd
Ls on the rtah‘b alde.

/

I$ we ignore Aamﬂ(‘mg wires, we have
no hodes where three or more wired
are connected.

Thus, we have ho L-gsum e—gfws for nodes.,

wWe look Hor Comf:oy\erl:s W series +that
Carry +he same current.

-

L= T lg

Finally, we use Ohm’s \law $or Reg:
Veg = L) Reg

Since L, = ~is, we have

V-e_5 = - Ls Res .

Using our earlier v-loop Qﬁ"‘/ we dan
/
solve Jor v,

/ .
Voz-Veg"f’Vs =LSR36+V$
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EXAMPLE 3 (CONT.)

We use a v-leop +s -Fi.hdvvo

From V"
/
TV, — Vg — vV, = 0OV
/
or Vo = 'V, — Vg
or Vg = Ls Re,z + Vg — Vg
or- Vo =

ConsLs'\:enC)r check -

Let Lg=0A. Then no current Flows

in R, and R,. Thus, there

IS ho V-drop across R,
ﬂhd R—z.

We have a simple Vv~loop thru V,:

~0oV — oV ~ 0OV — V, = oV

Thus Vp = OV.

Pluﬂg‘mg Ls=0A into Vo=LgRep gives V,=0 v



