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gesting methods to use to make vari-
ous tests and measurements. Since
control layouts and features vary
from one manufacturer to another,
our procedures will be specific to the
Textronix 2200 Series of scopes. This
series is representative of modern,
relatively low-cost, high-perfor-
mance scopes. Therefore, the infor-
mation presented should be readily
transferrable to any of a number of
different scope brands, whether B&K-
Precision, Beckman, Leader, or oth-
er makes.

The two models that make up the
Tektronix 2200 Series are the 2213
single-timebase delayed and the 2215
dual-timebase delayed scopes. The
two differ only slightly, mainly in the
triggering section. Note in Fig. 1 how
the controls are logically arranged in-
to five groups, each corresponding to
a specific function. If you have a
scope from a different manufactur-
er, you should be able to translate the
procedures detailed to suit the par-
ticular model you have.

Getting Started

After unpacking your scope—and
before you begin using it to make
tests on your bench—it is important
that you familiarize yourself with
and check out the operation of all its
controls. At the same time, compen-
sate any probes that may have come
with the oscilloscope.

Most measurements made with an
oscilloscope require use of an attenu-
ator probe (Fig. 2). Such probes usu-
ally have a switch on them. In one po-
sition, the switch passes the input sig-
nal directly to the scope’s input. In
the other position, the switch diverts
the incoming signal to an attenuator
network that divides the signal am-
plitude by 10 before delivery to the
scope’s input.

Compensation of a probe involves
a simple procedure. After plugging
the probe’s cable into the desired
scope input channel, you touch the
probetiptotheinternal calibrate out-
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Fig. 1. Controls on front panel of Tektronix 2200 Series oscilloscopes (Model
2213 shown) are logically grouped according to function.

put on the scope’s front panel. Then
you turn the tip in both directions
while observing the screen. When the
trace consists of a series of perfectly
symmetrical square waves with no
sigrr of sloping or ‘‘ringing,’”’ the
probe is compensated.

If your scope has more than one
channel, each should have a probe
specifically compensated for it. With
any given input channel, use only the
probe compensated for it. (Use some
means of identification to keep track
of probe/channel combinations.)

Figure 3illustrates a series of wave-
forms that might be obtained as you
compensate a probe. The two wave-
forms in the center represent what
would be observed with a perfectly
compensated probe. The top and bot-
tom waveforms represent an over-
compensated and an undercompen-
sated probe, respectively. The photos
onthe left are the waveforms obtained
as a probe was being compensated.

The photos on the right in Fig. 3
represent a 1-MHz square wave ob-
tained with various probe condi-
tions. Before you conclude that all
three waveforms are identical, note
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Fig. 2. Most measurements with a
scope require use of attenuator
probes, like this Tektronix one.
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Fig. 6. Frequency measurements with Lissajous patterns
require a sine wave of known frequency on one channel.
This allows you to determine the frequency of any other
signal applied to the other channel by interpreting the re-
sulting pattern displayed on the scope’s CRT screen.

Phase Measurements. A waveform
has phase, which is the amount of
time that elapses since the onset of
the cycle to a given point, measured
in degrees. There is also a phase rela-
tionship that exists between two or
more different-frequency waveforms,
known as phase shift.

There are two ways to measure
phase shift between two waveforms.
One is to feed a separate waveform
into each input of a dual-channel
scope and view the two directly in the
chop or alternate mode, with trigger-
ing on either channel. If you choose
this method, adjust trigger level for a
stable display, and measure the peri-
od of the waveforms. Then increase
sweep speed to display something
like the second drawing in Fig. 5.
Measure the horizontal distance be-
tween the same points on the two
waveforms. The phase shift is the dif-
ference in time between the two
waveforms divided by the period and
multiplied by 360 to obtain degrees.

The other method for measuring
phase involves use of the scope’s X-Y
mode. On the front panel of the
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Fig. 7. X-Y checking requires this transistor test circuit to
be connected to a scope set to the X-Y mode. Patterns be-
low schematic indicate the component’s out-of-circuit con-
dition. In-circuit patterns will differ because of resistors

scope, you will find the vertical chan-
nel inputs labeled X and Y and the last
position on the SEC/DIV switch la-
beled XY. When you use the XY posi-
tion, the scope’s time base is by-
passed, and the channel 1 input signal
becomes the vertical axis and channel
2 signals becomes the horizontal axis
of the scope’s display. In the X-Y
mode, you can input a different sinu-
soid on each channel to display a Lis-
sajous pattern, whose shape indi-
cates the phase difference between
the two signals. Examples of Lissa-
jous patterns are shown in Fig. 6.

Phase measurements using Lissa-
jous patterns are usually limited by
the frequency response of the hori-
zontal amplifier, which is typically
designed with far less bandwidth
than the vertical channels in an or-
dinary general-purpose scope. Spe-
cialized X-Y scopes and monitors,
however, have almost identical verti-
cal and horizontal systems and are
therefore, more suitable for this mea-
suring application.

X-Y Measurements. In addition to
determining the phase shift of two

and capacitors associated with the component.

sinusodial signals with a Lissajous
pattern, the X-Y capability can also
be used for other measurements as
well. Lissajous patterns can be used
to determine the frequency of an un-
known signal when you have a signal
of known frequency on the other
channel. This frequency measure-
ment can be very accurate, depend-
ing on how accurately you know the
known signal to beand if both signals
are sine waves.

Component checking in service
and production situations is another
X-Y application. It requires only a
simple transistor checker, like that
shown in Fig. 7.

There are many other applications
for X-Y measurements in television
servicing, engine analysis, and two-
way radio servicing, to mention just a
few areas. In fact, any time you have
interdependent but not time-de-
pendent physical phenomena, X-Y
measurements are the way to go.

Next month, in the conclusion of
this article, we’ll go even deeper into
the use of the oscilloscope for testing
and measuring. ME
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