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Getting Started - VISI 6.0

Applications of High Frequency Modulation tool

View accumulated jitter in the modulation domain—the signal causing the jitter.
Look at the frequency components of jitter using an FFT.
View how the jitter changes over time or output cycles.

Introduction

The focus of this guide is to familiarize the user with the basic High Freq Modulation Analysis (HFMA) tool
allowing quick and easy measurements and interpretation of results. Refer to the Help option of the VISI
6 software or VISI6 Manual for a more in-depth presentation.

The analysis of measurements gathered with the High Freq Modulation tool allows the user to see jitter
accumulation. This tool automatically creates histograms over an increasing range of periods. The
process is shown in Figure 1. The DTS builds a histogram of time measurements for a single period, then
increments and makes another histogram of two periods, repeating this process until enough periods are
spanned to cover the —3dB frequency.
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Figure 1. High Frequency Modulation Analysis data acquisition

The 1-Sigma and Peak-to-Peak from each histogram can then be plotted relative to the number of
periods spanned. These plots allow you to see how jitter changes or accumulates over increasing
numbers of periods. In doing so, we are able to see the Jitter Modulation. This time domain data can be
transformed to the frequency domain by using an FFT of the autocorrelation of the variance of the
sigma values. Frequency vs. power can then be plotted.
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Figure 2. High Freq Mod Display

Dialog Bar, menu 1 of 4, Acquire Menus
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Dialog Bar, menu 2 of 4, FFT Menus
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Dialog Bar, Page 3 of 4, Filter Menus

These menus control the post processing filter applied after
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Dialog Bar, menu 4 of 4, Arming Menus

Menu 4 of 4 controls the arming of the instrument. This is an advanced topic and not covered here.For
more information concerning Arming refer to the Quick Reference Guides titled “Auto Arming” and

“External Arming” or the manual.

Making your measurement

- Connect your source to CH1.

- Open the High Frequency Modulation tool
in VISI.

- On the top toolbar press Pulse Find A,
Verify the voltage levels and close out the
pulse find box.

- Press the Single Acquire button LI}

All of the measurements and data
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Figure 3. Typical setup
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Note that Figure 4 shows increasing
jitter. Further data needs to be gathered
over enough periods to determine if this
is modulation or if it stops accumulating.
This is done by decreasing the -3db
Freq value in the Dialog bar menu. Be
aware that test times increase when
looking for lower freq modulation, since
the tool will need to look over many
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Figure 4. Shows increasing jitter—not enough info to
determine if modulation is present.
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In Figure 5, —3db Freq value in the Dialog bar menu has been decreased to 15.0 KHz (from 100KHz in
figure 4). The periodic nature of the plot data clearly shows that there is modulation present. The jitter
increases to a maximum of about 851ps over 370 Periods and decreases to a minimum over 748 periods.
The minimum 1-sigma values are constant. A lower frequency modulation would be indicated if the
minimum 1-Sigma values were increasing. A further reduction in the -3db Freq value would measure
over more periods to show this modulation.
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Page up or Page down keys to see _ T
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Figure 5. Shows the iitter modulation over more periods.
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PLL Measurements
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Figure 7. PLL response with modulation
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rising curve of the 1Sigma plot.Notice Fiqure 8. The FFT of the data from Fia 8.
that the frequency spike to the right of
the artifact is the true deterministic jitter
component at 1MHz.
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Summary

The High Frequency Modulation Analysis tool capitalizes on the capabilities of the DTS -207X’s internal
architecture, specifically, the Nth event counters. The ability of the counters to span multiple edges or
periods allows the DTS to perform measurements allowing it to view any jitter modulation of the signal
under test. This data is plotted on either a 1-sigma vs span view. Performing an FFT of the
autocorrelation of the variance from the 1-sigma information will give a frequency vs power plot allowing
the user to see the frequency components of the jitter modulation and their respective amplitudes.

Refer to Wavecrest PLL Analysis 10 Minutes or Less or for more information contact:

WAVECREST Corporation
7626 Golden Triangle Dr
Eden Prairie, MN 55344
www.wavecrest.com
1(952)-646-0111
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