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Experi ment No. Signal, Pulse, and Function Generators

| NTRODUCTI ON

Ceneral ly, electronic devices are designed to receive certain types
of signals, performsone operation on them and output the results.
In order to test the device, signals of the proper type are needed.
For exanpl e, the frequency response of an audio anplifier woul d be
checked using a sinusoidal signal with frequencies in the audio
range. A digital device would nost |ikely use a pulse or square-
wave signal for testing. There are generators on the market today
that produce a wide variety of signals. The purpose of this
experiment is to introduce the student to several types of such
generators and illustrate their use in a testing environment.

PREL|I M NARY

P-1. Ranp signals are used in the tine bases of X-Y recorders to
provi de the horizontal sweep of the plotting arm Cenerally,
only calibrated sweep-rates are provi ded with no provision for
i n-between settings. However, other sweep-rates can be
provi ded by applying a ranp signal of the proper magnitude and
frequency to the X-input of the X-Y recorder.

Assune the X-setting of an X-Y recorder is on 0.2 volts/cm
Det erm ne the nagnitude and frequency of a ranp signal that
wi |l cause the plotting armto sweep 18 centineters at a 0. 36
cnisec sweep rate.

Magni t ude = volts; Frequency = Hert z.




P-2. Acircuit has been designed to receive a 100 Hertz, +5-0 volt

pul se and output the average val ue of the pul se. What rmnust
the duty cycle of the i nput pul se be in order to have an out put
of 1 volt DC (average)?

Duty Cycle = %

The out put of an anplifier can be expressed mat hematically as
follows for a sinusoidal input.

Vin

Magni t ude: Vout =
J1+ (6. 28f )2

Phase: 0 = —atan(6. 28f)
where, f, is frequency in Hertz.

Assunming that Vout = 0.707 volts and ©= -45 degrees, what is
t he magni tude of the input signal?

Vin = volts.
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PROCEDURE

L-1.

L-2.

L- 3.

L-4.

L-5.

L- 6.

L-7.

L- 8.

L-9.

Revi ew the operation manual of the given Sinusoidal Signa
Gener at or.

Using the given Sinusoidal Si gnal Generator and an
osci |l | oscope, apply and MAI NTAIN a +10-10 volt signal to the
i nput of the circuit in Figure 1. Vary the frequency of the
generator until the voltage across the capacitor is +7-7
vol ts. Record this frequency (which is called the *break”
or “bandpass” frequency of the circuit).

Revi ew t he operation manual of the given Function Generator.

Usi ng the given Function Generator and an oscill oscope, apply
a +10-10 volt triangular-wave signal to the input of the
circuit in Figure 2. Vary the frequency of the input signal
until the signal across the resistor | ooks |ike a square-wave.
Record the frequency and the waveform

Usi ng the given Function Generator and an oscill oscope, apply
a +10-10 volt ranmp-wave signal to the input of the circuit in
Figure 2. Cbserve and record the signal across the resistor
(the circuit is basically differentiating the input signal).

Still using the given Function CGenerator with a +10-10 volt
triangul ar-wave output, observe and record the open-circuit
out put of the Function CGenerator as the DC offset is varied
from a maxi num negative value to a nmaxi nrum positive val ue.
Adj ust the triangul ar-wave nmagni tude and the DC of f set so t hat
+10+5 volts is show ng.

Take time to become famliar with other features of the
Functi on Generator.

Revi ew t he operation manual for the given Pul se Generator.

Usi ng the given Pul se Generator and an oscilloscope, apply a
+10-0 volt, 50 percent duty-cycle pulse signal to the input

of the circuit in Figure 1. Vary the frequency of the input
signal until the maxi mum voltage across the capacitor just
reaches approximately +10 volts. Adj ust the oscilloscope

until a good neasurenent of the rise-tinme of the signal across
t he capacitor can be obtained. Record the rise-tine.



L- 10. Conti nue Procedure L-9 above, varying the width of the input
pul se from m ni mumto nmaxi mum and noti ng what happens to the
signal across the capacitor (the narrower the pulse, the
hi gher the frequency content of the pul se; thus, the nagnitude
of output signal will beconme snaller. The signal beconmes nore
di storted because t he harnoni c frequenci es maki ng up t he pul se
are being phase-shifted by the circuit).

L-11. Take tine to becone famliar with other features of the Pul se
Gener at or .

REPORT
R-1. Tabulate the results of Procedures L-2, L-4, and L-9.
R-2. Discuss the results of Procedures L-5, L-6, and L-10.

R-3. Discuss other applications for which the generators in the
experiment m ght be useful.
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