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ABSTRACT  

This document describes the methods by which phase data can be captured (read and stored to a file) from 
one of the Symmetricom (formerly Timing Solutions) 5110A, 5115A, or 5120A phase noise and Allan 
deviation test sets.  While these instruments include built-in provisions for analyzing and displaying the 
results of time and frequency domain frequency stability measurements, they can also be used as 
measuring devices to provide data for off-line batch processing.  By capturing these data, the full 
capabilities of the Stable32 analysis functions can be employed for more detailed manual analysis and 
presentation. 

INTRODUCTION 

The Symmetricom (formerly Timing Solutions) 5110A, 5115A, and 5120A phase noise and Allan 
deviation test sets provide state-of-the art capabilities for measuring the stability of precision clocks and 
oscillators.  While these instruments are capable of analyzing and displaying the results of their time and 
frequency domain frequency measurements, they can also serve as excellent measuring devices to provide 
data for off-line batch processing.  By capturing these data and reading them into the Stable32 program 
for frequency stability analysis, the full capabilities of that program can be employed to perform a more 
detailed manual analysis, and those results prepared for publication-quality presentation. 

The general process for capturing data from one of these Symmetricom instruments is quite 
straightforward.  While the instrument is collecting data, those data are output from a serial 
communications (RS-232) or Ethernet LAN data port.  By making a suitable connection to a personal 
computer (PC), and running an appropriate terminal program, the data stream can be read and stored to a 
disk file.  At the conclusion of the measurement, the data file can then be read directly into the Stable32 
program for analysis.  These data are in the form of a single column of ASCII characters representing 
floating point numbers, one number to a line.  They represent the phase, in cycles, of the instrument’s A 
channel input, which must be scaled to phase in seconds (x) by multiplying them by the nominal period of 
the signal (e.g., 100 nsec or 1e-7 for a 10 MHz signal).  That scaling can be accomplished within the 
Stable32 program, either automatically by setting the Multiplier value in the Inputs dialog, or manually 
with the Multiplier value of the Scale function.  The appropriate measurement interval (tau) must also be 
entered. 

Stable32 includes a utility program called 5110Comm to capture data from the serial communications 
(RS-232) port of the 5110A Time Interval Analyzer.  Any Telnet client program that can store data to a 
disk file (e.g. Windows HyperTerminal) can be used to capture data from a 5110A, 5115A, or 5120A 
Ethernet port. 

More details about capturing data from these instruments are given below. 
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5110A TIME INTERVAL ANALYZER 

 

 

This instrument has a serial 
communications (RS-232) port 
that outputs a stream of phase 
data at a rate of 1 measurement 
per second, and an optional 
Ethernet LAN data port that 
outputs a stream of phase data 
at a rate of 100 measurements 
per second, when it is 
collecting data.   

Stable32 comes with a small utility program called 5110Comm that supports serial data capture from a 
5110A.  It is more convenient than using a general-purpose terminal program because it includes 
provisions for scaling the phase data, listing the data stream, counting the number of data points, plotting 
the phase or frequency data, and launching Stable32 on-the-fly.  A screen shot of the 5110Comm program 
is shown below.  See its Help file for more information about its setup and operation [4]. 

 

To capture data from the 5110A Ethernet port, first configure the network connection as described in 
Section 5.1 Configuring Network Connection of the 5110A Operations and Maintenance Manual [1].  
Then connect to the 5110A via the network connection from a remote computer using a Telnet client to 
read and capture the stream of phase data from the instrument.  See the following excerpt from the 5110A 
manual, and the instructions for using a Telnet client in the 5115A/5120A section of this document below. 

 



 

 



 

 



5115A PHASE NOISE AND ALLAN DEVIATION TEST SET 
5120A HIGH PERFORMANCE PHASE NOISE AND ALLAN DEVIATION TEST SET 

  
5115A 5120A 

 

These instruments have a Ethernet data port that 
outputs a stream of phase data at a rate of 1000 
measurements per second when they are collecting 
data.   

 

The following is an excerpt from the 5120A/5120A Operations and Maintenance Manual [2]: 

 

 

 



 

To capture these data, it is first necessary to make a network connection between the instrument and a 
personal computer (PC) through a local area network (LAN).  See Section 4.1.2 Network Configuration 
on page 23 of the 5120A/5115A Operations and Maintenance Manual for information about configuring 
the network connection. The details of establishing this connection will vary depending on the local 
circumstances.    The instrument’s IP address will be needed to establish the connection from the PC. 
Also consult the manual for information about setting up the measurement, and starting and stopping data 
collection. 

Next, launch a suitable Telnet client program on the PC.  Many such programs are available (some free) 
on the Internet, or the HyperTerminal that is included with most versions of the Microsoft Windows® 
operating system can be used.  The essential requirement is that data can be stored to a disk file.  One 
such program is HyperTerminal Private Edition from Hilgraeve Inc. 

 

 

 
  

  

 

 

 

http://www.hilgraeve.com/htpe/


Generally, one enters an arbitrary name for the connection (e.g., My 5120A), the connection type 
(TCP/IP), and the IP address (e.g. 192.168.2.2).  There will be a menu option like “Capture Text” to 
support data capture that will ask for a filename where the data is to be stored.  Data capture can then be 
started, and stopped at the end of the run. 

STABLE32 

Entering the captured data into Stable32 from a disk file is straightforward, and is accomplished by the 
File/Open function [3].  Enter the filename, select Phase as the data type, and press Open.  The data will 
be read and displayed.  Because there are no associated timetags, and no file header, the measurement 
interval (tau) must be entered manually (e.g., 1e-3, corresponding to 1 msec or 1000 measurements per 
second).  Press OK again.  Finally, the phase data must be scaled from cycles to seconds with the 
Edit/Scale function.  Enter the period of the input signal (in seconds) as the Multiplier (e.g. 1e-7 for 10 
MHz) and press OK.  The data is now ready for analysis. 

For repetitive data entry, it is easier to enter the scale multiplier value into the Multiplier box of the Inputs 
dialog (either from the Data File Opened dialog or the Utility/Inputs menu) and check the Scale data 
checkbox in the Data File Opened dialog so that the phase data will be scaled automatically as it is read.  
For repetitive analysis, use one of the Auto functions. 

REFERENCES 

1.  5110A Operations and Maintenance Manual, DOC05110A, Symmetricom, Inc., 34 Tozer Road, 
Beverly, MA 01915 USA. 

2.  5120A/5120A Operations and Maintenance Manual, DOC05120A, Symmetricom, Inc., 34 Tozer 
Road, Beverly, MA 01915 USA. 

3.  Stable32 User Manual, Hamilton Technical Services, 650 Distant Island Drive, Beaufort, SC 29907 
USA. 

4.  5110Comm.chm, Microsoft Windows HTML Help File for the 5110Comm TSC Model 5110A 
Communications Program, Hamilton Technical Services, 650 Distant Island Drive, Beaufort, SC 
29907 USA. 

 

 

 

 

 

File: Capturing Data from Symmetricom Instruments.doc 
W.J. Riley 

Hamilton Technical Services 
October 4, 2007 

http://www.symmttm.com/pdf/pn_adev_test_sets/5110A-MAN.pdf
http://www.symmttm.com/pdf/pn_adev_test_sets/5120A-MAN.pdf
http://www.wriley.com/Manual150.pdf
http://www.wriley.com/5110Comm.chm


<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


