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一、實驗目的：

二、實驗原理:

三、實驗電路圖(1)：
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MATERIALS REQUIRED TABLE 28—1. DC Return Voltages
_ Inverting Noninverting
e Two power supplies: 15-V :
: : : First 741C
e Equipment: AC generator, oscilloscope
= Resistors: Two 100-; 1-, 10-, 100-k(2, two 220-kQ) Second 741C
Gl Third 741C

@ Potentiometer: 5-k{) (or nearest available value)

s Op amps: Three 741C

o Capacitors: Two 1-, 10-yF

input Bias Current - - - -

i
2.

TABLE 28-2. Calculated Bias Currents

Input Bias Current

First 741C

Connect the circuit of Fig, 28—5a.

Second 741C

The dc voltages you are about to measure are in
the millivolt region. One convenient way to mea-

Third 741C

sure these voltages is with an oscilloscope using its
dc vertical input.

Connect the scope vertical input to the inverting
input of the op amp. (If the signal has excessive
ripple and noise, insert the filter shown in Fig.
28~5b. This filter will pass dc but stop ac.) Record
the dc voltage in Table 28—1.

Connect point A to the noninverting input. Record
the dc voltage in Table 28—1.

Replace the op amp by another 741C. Then repeat
steps 3 and 4.

Replace the op amp by a third 741C. Then repeat
steps 3 and 4.

Using Ohm’s law and Table 28-1, calculate the
input currents for the first op amp. Average these
two currents and enter the result in Table 28—2.

(This is what the manufacturer calls the “input bias
current.”)

Repeat step 7 for the second and third op amps.

(a)

Fig. 28-5. Circuit for measuring input bias current.
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EXPERIMENT 28

Output Offset Voitage
9. Connect the circuit of Fig. 28—6a. Measure the dc

10.
11

output voltage (pin 6) and record the result in
Table 28-3.

Repeat step 9 for the second and third op amps.

As discussed in Experiment 27, the voltage gain is
approximately equal to the ratio of the feedback
resistor to the input resistor. In Fig. 28—6a, this
means the voltage gain is. approximately 1000.
With the output voltages of Table 28-3, calculate
the input offset voltages using

Vout

= (28-3)

Vin

Record the input offset voltages in Table 28-3.

OSCILLOSCOPE

100 k2

o_:vV\,_I— DC INPUT

A —

10 pF :
1
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(a)

Fig. 28~6. Circuit for measuring input offset voltage.
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- Slew Rate - - . .

Add a 5-kQ) potentiometer to the circuit as shown
in Fig. 28—6b. Look at the output voltage (pin 6)
with an oscilloscope. Adjust the potentiometer
until the output offset voltage is 0. (This is how
you eliminate output offset.)

13.  Connect the circuit of Fig. 28-7.

14.

15.

16.
17
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Use the oscilloscope to look at the output of the op
amp (pin 6). Set the ac generator to 10 kHz. Adjust
the signal level to overdrive the op amp. Then
adjust the oscilloscope timing to get a couple of

- cycles as shown in Fig, 28—75,

Measure the voltage change AV and the time
change AT of the waveform (Fig. 28-7b). Record
the results in Table 28—4 (see page 198).

Repeat step 15 for the other 741Cs.
Calculate the slew rate using

AV
SR = H (2'8-—4)
TABLE 28-3. Offset Voltages Record the slew rates in Table 28-4,
Vout Vin

First 741C
Second 741C
Third 741C
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Fig. 28-7. (a) Measuring slew rate; (b) typical waveform.
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TABLE 28-2. Calculated Bias Currents

Input Bias Current

First 741C

Connect the circuit of Fig, 28—5a.

Second 741C

The dc voltages you are about to measure are in
the millivolt region. One convenient way to mea-

Third 741C

sure these voltages is with an oscilloscope using its
dc vertical input.

Connect the scope vertical input to the inverting
input of the op amp. (If the signal has excessive
ripple and noise, insert the filter shown in Fig.
28~5b. This filter will pass dc but stop ac.) Record
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Connect point A to the noninverting input. Record
the dc voltage in Table 28—1.

Replace the op amp by another 741C. Then repeat
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two currents and enter the result in Table 28—2.
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current.”)

Repeat step 7 for the second and third op amps.
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Fig. 28-5. Circuit for measuring input bias current.
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Output Offset Voitage
9. Connect the circuit of Fig. 28—6a. Measure the dc

10.
11

output voltage (pin 6) and record the result in
Table 28-3.

Repeat step 9 for the second and third op amps.

As discussed in Experiment 27, the voltage gain is
approximately equal to the ratio of the feedback
resistor to the input resistor. In Fig. 28—6a, this
means the voltage gain is. approximately 1000.
With the output voltages of Table 28-3, calculate
the input offset voltages using
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18. Using the circuit of Fig. 28-7a4, set the ac generato;

at 1 kHz. Adjust the signal level to get 20 V p-p oyt
of the op amp. :

Increase the frequency and watch the waveform,
Somewhere above 10 kHz, slew-rate distortion wil]
become evident because the waveform will appear
triangular and the amplitude will decrease. What is
the frequency where this just begins to occur? This
is the bandwidth of the op amp.
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QUESTIONS

1. An op amp has a slew rate of 2 V/ps. If a large input
signal overdrives the op amp, how long will it take
for output to change from —10 to +10 V?

2. What is the 10-V power bandwidth of an op amp
with a slew rate of 5 V/ps?

3. Use the highest input bias current in Table 28-2.
Approximately how much voltage does this current
produce across the 100-{) resistors of Fig. 28—6?

' 198 EXPERIMENT 28

Use the largest input bias current in Table 28-2 to
work out the following: If the 200-k(} resistors in
Fig. 28—5a are replaced by 1-M(Q resistors, approx-
imately how much dc voltage will there be across
these resistors?

Calculate the 10-V power bandwidth of the three
741Cs used in this experiment.

What is the 0.5-V power bandwidth of the three
741Cs used in this experiment?
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