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boosting wireless efficiency

9100 Handheld Spectrum Analyzer Series in zero-span mode:
Taking measurements on a burst or clocked signal
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Burst or clocked signals combine the characteristics of modu-

lated signals with those of discontinuous signals. Modulated 

signals, on the one hand, have a wider spectrum that may vary 

to a certain extent. On the other hand, discontinuous signals 

appear and disappear, so the right moment for taking meas-

urements is important.

The spectrum of a modulated signal does not have a constant 

single peak but consists of a wider lobe (e.g. about 50 kHz for 

a typical FM radio signal, 800 kHz for a GSM signal or 1.2 MHz 

for an IS-95 CDMA signal). As the information transmitted on 

the carrier isn’t always the same, the spectrum slightly varies. 

So if the typical spectrum is of importance, it is a good idea to 

average the spectrum measurements. If, however, the worst-

case spectral components shall be measured, you will want 

to view the peaks from several spectrum measurements and 

hence the max hold mode should be selected.

Periodic, discontinuous signals can be measured, but require 

additional settings to ensure that the measurements include 

the active part of the signal; otherwise the Willtek 9100 

Handheld Spectrum Analyzer Series could measure during time 

intervals when the signal is not present. In addition to the 

modulation spectrum, the burst length and shape are impor-

tant parameters. These can be measured in the time domain, 

not in the frequency domain.

The following considerations should be made when measuring 

time-domain parameters:

• Measuring in the time domain means that the spectrum 

analyzer displays the signal over time, not over fre-

quency, that means the frequency span is zero.

• The start of the measurement should be triggered by 

the rising edge of the signal, that means a signal level 

threshold must be defined that is above the noise floor 

and below the level when the signal is active (on).

• The duration of the measurement (sweep time) must be 

equal to or exceed the length of the burst, otherwise 

only a part of the burst will be shown.

Measuring frequency-domain parameters requires slightly dif-

ferent considerations when setting up the spectrum analyzer:

• Defining a video trigger in the frequency domain makes 

no sense because the frequency observed by the spec-

trum analyzer is changing permanently.

• The duration of the measurement (sweep time) should 

be so high that for each measurement point, the inter-

val of at least two bursts is measured to ensure that 

the measurement includes the wanted signal. Note that 

the spectrum measured this way includes both modula-

tion and switching components.

The following example is the measurement of a burst signal 

from a GSM mobile phone transmitting on channel 63, that 

means on a carrier frequency of 902.6 MHz. The signal level at 

the input of the spectrum analyzer is –10 dBm.

To take measurements, proceed as follows:

1. Press PRESET to set the 9100 to a known state.

The start and stop frequencies are 0 and 3.6 GHz, 

respectively.

2. Press the CENT function key and enter the center fre-

quency of 902.6 MHz.

3. Press the SPAN function key and enter a span of 

1 MHz.

A chopped version of the spectrum appears.

4. Change the sweep time to the maximum: Select Main 
> SWT and enter 5 s.

The spectrum appears; the positive/negative peak 

detector is enabled and thus the display shows both 

values with a black line between peaks for each fre-

quency point.

5. To eleminate the black lines, select the positive 

peak detector: Press Trace > Detect > Detector: 
Pos. Peak. 

A curve appears as shown in Figure 1.
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6. To measure the level over time, press SPAN and select 

0 MHz.

7. Set a measurement bandwidth that includes the signifi-

cant spectrum components: Press Main > RBW and 

enter 1 MHz.

8. Select a sweep time slightly higher than the burst 

length: Press Main > SWT and select 1 ms.

9. Set the video bandwidth to a high level to avoid 

smoothing to corrupt the signal shape: Press VBW and 

enter 1 MHz.

Burst measurements appear in arbitrary intervals.

10. Enable the video trigger with a trigger threshold of 

about 40 dB below the burst level: Press Freq > 
Trigger > Video and enter –50 dBm.

Burst measurements appear frequently.

11. Burst flatness: Use a marker and a delta marker to view 

variations of the power level in the active part of the 

burst.

12. Burst versus noise level: Use a marker and a delta 

marker to view the difference between the signal 

level and the noise level (in Figure 2, the difference is 

45.9 dB).

13. Burst length: Place a marker at the beginning of the 

burst and a delta marker at the end of the burst. Read 

the burst length (582 μs in the example below).

Figure 1: Spectrum after peak detection Figure 2: Burst measurement in the time domain

Figure 3: Reading the burst length



91
0
0
/A

N
7
2
2
/0

8
07

/E
N

© Copyright 2007

Willtek Communications GmbH.

All rights reserved. 

Willtek Communications, Willtek 

and its logo are trademarks of 

Willtek Communications GmbH. 

All other trademarks and registered 

trademarks are the property of their 

respective owners.

Note: Specifications, terms and con-

ditions are subject to change without 

prior notice.

Willtek Communications GmbH

85737 Ismaning

Germany

Tel: +49 (0) 89 996 41-0

Fax: +49 (0) 89 996 41-440

info@willtek.com

Willtek Communications UK

Cheadle Hulme

United Kingdom

Tel: +44 (0) 161 486 3353

Fax: +44 (0) 161 486 3354

willtek.uk@willtek.com

Willtek Communications SARL

Roissy

France

Tel: +33 (0) 1 72 02 30 30

Fax: +33 (0) 1 49 38 01 06

willtek.fr@willtek.com

Willtek Communications Inc.

Parsippany

USA

Tel: +1 973 386 9696

Fax: +1 973 386 9191

willtek.cala@willtek.com

sales.us@willtek.com

Willtek Communications

Singapore

Asia Pacific

Tel: +65 6827 9670

Fax: +65 6827 9601

willtek.ap@willtek.com

Willtek Communications Ltd.

Shanghai

China

Tel: +86 21 5835 8039

Fax: +86 21 5835 5238

willtek.cn@willtek.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


