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Op amp summing amplifier
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Op amp diff amplifier 9ytall ool AL
Find the values of Vo, V., V_, I, I, Is,and [, for the difference amplifier elar

Vi=5V, V=3V, R, =10k, and R, = 100 kS2.

Since I, = 0, V, can be found directly by voltage division.
v _y,_Re v 100kQ

= =273V V. =273V
Rt R VoK r100ka 2 and 2

and V can be related to V) using Kirchhoff’s voltage law: V, — 1Ry — LR, — Vo =0
We know that /_ = 0,and I, = [,
We can find /; since we know the values of V|, V_, and R,
l, = Vv, — V_ _ SV-273V
R, 10 k2

—227uA  and L =227pA
Vo=Vi—5hLR - LR, =V, - 1,(R) +R;)

Vo =5V — (227 pA)(110k2) = -20.0V
The op amp output current is Ip = —I, = —227 pA.

Then the output voltage can be found
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Op amp differential amplifier
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Analogue ro Digital (A/D) converter

(b} Comparator
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(d) AND
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(e) Binary
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o110 ] I
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1000 1 1
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6jliall .
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ate }dlgltal
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0, () —AAA— @muwﬂﬁh¢ﬁgﬂf=1MQ5&;@&&@&4ggmﬂwm
R
%w—ﬂrﬁ+——— V=1V , Vo, =2V
03 () —AMW— Op-amp  ——+——,() R, = R; = 1 MQ
r"' Vi=-2V , Vo=3V
= R{ = 200 kQ, R, = 500kQ
Solution

Using Eq. (14.11):

(a) Vo = =

®) V,

- 1000 kO 1000 k() 1000 kO
(+1V) + (+2 V) +

| 500 kO 1000 k) 1000 kO

20V + 12V)+ 13 V)] = =7V

- 1000 kO 1000 k) 1000 kO

(—2 V) + (+3 V) +

| 200 kO 500 kO 1000 k)

[S(—2V)+ 23 V) + 1(1V)]= 43V

(+3 V)|

(+1 V)_
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V=3V (a
R, =500 kQ
V=1V (b
R; = 1 MQ
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Function Generator

Square wave Triangle wave  — Sine wave
G output output output
L N 1 1 11 ]
Astable multivibrator Integrator Low-pass filter
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Function Generator

Block diagram of the function generator.
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