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Application Note

PM 6630

Timer/Counter

Characterizing Frequency Bursts

Reciprocal counters are excellent
at making measurements of fre-
quency hmsts The PM 6680’s ad-
vanced capabilities make it a truly ex-
ceptional product for use in these ap-
plications.

In this uppliczltiun, the customer
needed to profile a two-tone burst
used in sonar applications. (See Fig-
ure 1). The burst consisted of 4 ms at
10 kHz followed immediately by 6 ms
at 20 kHz. The PM 6680 can be used
to characterize any part of the burst.

The following e\clmples describe
measuring mnole shot bursts. Other
techniques are available for measur-
ing repetivive bursts. also P t‘oviding
additional information such as pulse
repetition factor and burst length.

Simple Burst Measurements

For measuring simple (single fre-
querlc}_-‘) bursts, the measurement
tu}mique is simple B\ mer(‘l\ pro-
gr dmmmﬂ a medsumw time rlmt is

shorter than the leng\th of the burst,
the PM 6680 can measure the buut
carrier. Since a rcciproca[ counter
does not begin measuring until an in-
put signal tllmrel is receiv ecl the
u)untm mnpl\ waits for the start of
the burst before beginning its mea-
surement. (See Figure 1).

With the PM 6(‘8() s very high
resolution, even short bursts can be
measured \’l'ith a high (1('(1‘1‘(‘(‘ of pre-
cision. For example, a 10 ps burst can
be measured with five digits of reso-
lution.
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Measuring a Selected Part of
the Burst

The PM 6680 features delayed
arming which allows the counter to
wait for a specified period of time af-
ter the burst begins before starting
the measurement. This delay may be

programmed with a resolution of
100 ns. (See Figure 2).

By setting this delay to 5 ms, and a
mealsuring time of 1 ms, the customer
can measure the frequency of the
second part of the burst. Here’s how
it is 1)1‘0g1‘a111111'1e(1:
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Figure 1. Reciprocal counters automatically synchronize with the first cycle of a burst.
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Figure 2. With arming delayed by time, the counter waits for the specified period of time after the

_fus{ u,'d'f before bcgmnmg‘ the measurement.
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Using a PM 6680 Timer/Counter to
Characterize Frequency Bursts
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Figure 3. Plot of frequency versus time for sonar burst,

Use the DEFAULT key to reset
the counter to its default settings.
Connect the signal to be measured to
input A. Pl()pt‘l’ input settings are re-
quired for dealing with these low-fre-
quency signals.

= Press the COUPL button to set the
counter for DC coupling.

= Press the SET A button and set the
trigger level to a non-zero value (to
prevent false triggering as a result
of noise) less than the amplitude of
the burst.

= Press COM via A to send the input
signal to the B input for arming.

Next, the counter must be set up to
make a ﬂ'equenc}-’ measurement.
Since frequency A is the default func-
tion, no change to the function is nec-
essary. To make sure the measure-
ment will fit within the burst, a short
enoug,h measurement time must be
pmgmnm‘led:
= Press the SET MEAS TIME but-

ton and enter a me.asuring time of

.001.

Then, we must set up the cumms_,
so that the counter will wait 5 ms after
the start of the burst before beginning
measurements.

m Press the AUX MENU button to
access the auxiliary functions.

s Press the SELECT key until
Ar.Startisdisplayed. PressENTER.

= Use the SELECT key to set the
arming source as Chan b. Press
ENTER.

» Use the SELECT l\t‘\ to choose
arming delay by time (delay ti.)
Press ]LNTER

= Use the keyboard to enter the num-
ber delay time .005. Press ENTER.

]*‘il]'&ll}-', start arming must be enabled.

m  Press the START button under the
heading ARM.

= Use the SELECT key to choose a
POSitive edge. Press ENTER.

Press RESTART to set the counter
up to make the measurement. At this
point the signal may be input to the
counter.

Using TimeView™ to Profile
Frequency Bursts

TimeView™ software allows you to
analyze changing frequencies as never
before. Using an external signal to
trigger the burst, and then using that

1(fndl to arm rh(= counter, TimeView™
can provide an accurate plot of fre-
quency versus time. Measurements in
Figure 3 are taken at intervals of

l()(J us. Cursors may be used to make
precise measurements on the plot. for
example, the length of the 10 kHz and
20 kHz parts of the burst.
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