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Consider the following dual op-amp circuit. Each op-amp has a separate power supply. Assume the open
loop gain for both op-amps is infinite (A = =),

@
% 20
16

18

I O G—w—" |-

J%IQ

oty

a) Is the above circuit inverling or non-inverting? Answer this by inspection only. Explain your logic.

Soln: As shown in lecture the label “inverting”™ or “non-inverting” is dependent on where the
input voltage is connected to the op-amp, v, is connected o Vy of the first op-amp, making
the first op-amp inverting. The output voltage of the first op-amp is the inpul of the second
op-amp. v, is connected to 'V, of the second op-amp, making this op-amp non-inverting.
'I'hus, overall the input voltage is inverted by the lirst op-amp and so the overall circuit 18

INVERTING.

b.) Assuming both op-amps are working in the linear regron, find the overall closed loop gain® Yo

14

(Hint- it may be useful to [ind the relationship between v, and v, or v, )

Soln, Sinee the op-amps are ideal we can assume that V; =V,

=¥ ¥
[1H] LI _:".’ 0 Y . 4\: .
l 8 &

Nodal analysis at node 3. 5

* {]_v'i' \II'L' ‘_VIIIJL V'L'
Nodal analysis at node 2: ———= ———— T % Vou Av,,

= P




() Wm0 0-v, 0-v

| O/ : : , . v, :
\ - r/’I Node | is at 0 V because V), is grounded. Nodal analysis al node 1: “'1 L
o = v, =1 =l{v v,
Substituting from what we got from nodes 2 and 3: —= —_— = A
1 244 ) 214
0! h_-.q_
Vm

¢.) Using the same assumption, [ind the closed loop gain of the first op-amp: E-
I Wan

Soln: Use the node 1 analysis, replace v, with v, and then replace v, with v .

V. -y W v, e Ay
Im e q:-c- sie :;L ; Ivuul - _4‘,“;1 ]In - ,}x + Em
%
Rearmange| —~=-1
'\'n'
im

d) v, =3V, find v,

Soln: Simple insert into our answers ahove,
BUT WE MUST MAKE SURE TO CHECK FOR SATURATION,
If v =3V, then v = -3V (op-amp | nol saturated), and v, = -12V (op-amp 2 not saturated).

So v, =-12V

e) If v, =-6V.find v .
Soln: If v, =-6V, then v = +6V, but the op-amp s saturated, so v,=+5V. Op-amp 2 will

not saturate. V= T20V]

(b v, =30V, find v .

Soln: It v =30V, then v, = -30V, but the op-amp is saturated, so v, =-5V. Op-amp 2 will

nol saturate. Vou — —20V

2.) What range of values of v, will saturate the second op-amp?
Explain how you came up with your answer.

Soln: A voltage greater than +6.25V or less than -6.25V would be required as a value of v to
saturate the second op-amp. But becausc of the different power supplies attached to each op-
amp, this can never occur. When the first op-amp saturates, the largest voltage it outputs has 4
magnitude of 5V This means that the overall circuit cannot output more than +20V or fess

than -20V . in other words,
™ ALUES OF AN INPUT
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