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This means that the output voltage is larger th an the input voltage by gan 4 and 1510
phase with the input signal. ) S

In all three open-loop configurations amy input signal (differennial or single) that
15 only shightly greater than zero drives the output to samration level, Thi; results
from the very high €ain (4} of the op-amp. Thus, when operated open-loop, the out-
put of the op-amp is either negative or positive saturation or switches between posi-

tive and negative saturation levels. For this reason. open-loop op-amp configurations
are not used in linear applications.

EXAMPLE 2-1

Determine the output voltage in each of the fallowing cases for the open-loop

differential amplifier of Figure 2-9-

BVo =5V de v, =-TuVde

b vy = 10 @V s, v2 - = <20 mV rims
The op-amp 15 @ 741 with the following specifications: 4 = 200.000. R, = 2 M{),
R =750, +¥ee =+15 V. - Ve = =15 V. and output voliage swing == 14,

SOLUTION
a. By Equanon (2-9),
v, = 200.000[(5)(107") = (=TH10")] =24V de

Remember that v, = 2.4 V de with the assumption that the dc output voltage is
zerd when the input signals are zero,

b. Equation {2-9) 1s valid for both ac and dc mput signals. However, the
re-striction on ac input signals 15 that they must be of the same frequency
(see Figure 2-12). By Equation (2-9),

v, = 2000000 1O 107) = {200 107°)] = =2000 V rms

Thus the theoretical value of output voltage v, = —2000 V rms. However. the op-
amp saturates at +14 V. Therefore. the actual output waveform will be elipped as
shown in Figure 2-12. This nonsinusoidal waveform is unacceptable in amplifier
applications. The normal solution 1o this problem 15 to use a negative feed-back,
which is discussed 1n Chapter 3.

EXAMPLE 2-2
Determine the output voltage for the inverting amplifier shown in Figure 2-10, if

o v, = 20 mV de
b v, = =30 gV peak sine wave

Assume that the op-amp is a 741

2-6 Open-Loop Op-Amp Configurations 47
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